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S.E. (Mechanical) (Part – I) (New-CBCS) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date : Tuesday, 12-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer cannot be changed once it is marked.
2) Don’t forget to mention Que. Paper Set on the top of the

page.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Elongation of a cylindrical bar due to its self-weight is given by
a) E2/gl2ρ b) E2/glρ c) E/gl2ρ d) E4/gl2ρ

2) If a wire is stretched to double its length, the tensile stress is given by
a) 2/E=σ b) E2=σ c) E=σ d) none of these

3) If an element is subjected to two equal perpendicular tensile stresses, radius
of Mohr’s circle is
a) xσ b) zero c) yσ d) yx σ+σ

4) If an element is subjected to only a simple shear stress, principal stresses
are
a) zero b) equal and like
c) unequal d) equal and unlike

5) For a simply supported beam carrying a central point load, shape of BMD
is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic
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6) For a cantilever of length I carrying a UVL of w/m at the fixed end and zero
at the free end, the bending moment at the fixed end is given by
a) – wl2/12 b) – wl2/2 c) – wl2/8 d) – wl2/6

7) For a hollow circular shaft subjected to torsion, the minimum shear stress is
at
a) the inner radius b) the outer radius
c) the mean radius d) geometric mean radius

8) For a rectangular section if maxτ = maximum shear stress at the neutral axis

and avgτ  = average shear stress then,

a) maxτ = 2 avgτ b) maxτ = 1.5 avgτ c) maxτ = avgτ d) maxτ = 3 avgτ

9) Variation of bending stress across the depth of a section of a beam is
a) parabolic b) linear c) cubic d) exponential

10) For a simply supported beam of length 1 carrying a U.D.L. of w/m on its
entire span, maximum slope is given by
a) 5wl4/384 El b) wl3/48El c) wl3/6El d) wl3/24El

11) For a cantilever carrying a point load at the free end,
a) deflection is maximum at the free end
b) deflection is maximum at the fixed end
c) slope is maximum at the fixed end
d) slope is minimum at the free end

12) The equivalent length is twice the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

13) Rakine’s formula holds for
a) long columns only
b) short columns only
c) long as well as short columns
d) columns with rectangular section only

14) Total strain energy is
a) directly proportional to the force applied
b) inversely proportional to the force applied
c) inversely proportional to the square of the force applied
d) directly proportional to the square of the force applied

______________
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S.E. (Mechanical) (Part – I) (New-CBCS) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date : Tuesday, 12-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state it

clearly.

SECTION – I

2. a) A compound tube consists of a steel tube with 140 mm and 160 mm internal
and external diameters respectively surrounded by a 10 mm thick brass
tube  with 180 mm outer diameter. The compound tube is 140 mm long and
carries an axial compressive load of 900 kN. Calculate the stress and the
load in each material and compression of the compound tube. Take E for
steel = 200 GPa and E for brass = 100 GPa. 8

b) For the object loaded as shown in fig. 2-b, determine the principal stresses
and the maximum shear stress. 6

     fig. 2-b

3. a) A simply supported beam AB of span 8 m carries a point load of 80 kN at
1 m from A. It also carries two clockwise couples of 60 kN-m and 120 kN-m
at 3 m and 5 m respectively from end A. Draw SFD and BMD and indicate
all the important points. 10

b) Show that every simple shear stress is always accompanied by a
complementary shear stress acting across the planes normal to it. 4

Seat
No.

60 MPa

40 MPa

60 MPa

40 MPa

60°

60°
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4. a) A shaft ABC with a part AB of aluminium 1.25 m long and a part BC of brass
1 m long is fixed at A. It has a uniform diameter of 60 mm. Determine the
maximum safe torque that can be applied at the free  end C if shear stresses
in aluminium and brass are not to exceed 80 MPa and 60 MPa respectively
and the total angle of twist is not to exceed 1°. Take G for aluminium = 30 GPa and
G for brass = 35 GPa. 8

b) Explain in brief the following terms : 6
i) Principal stresses and principal planes.
ii) Maximum shear stress and planes of maximum shear.

SECTION – II

5. a) A cast iron hollow cylindrical column 3 m long has a buckling load of P kN
when hinged at both the ends. The buckling load raises to P + 300 kN when
it is fixed at both the ends. If the ratio of its outer diameter to inner diameter
is 1.25 and E = 100 GPa, calculate its diameters using Euler’s formula. 8

b) Derive the complete bending equation M/I = σ /y = E/R. 6

6. a) A beam has a T-Section with the flange 150 mm × 50 mm and the web
50 mm × 150 mm. Draw the shear stress distribution diagram if it has to resist
a shear force of 240 kN. 8

b) A cantilever of span 2 m carries a UDL of 2.5 kN/m for a length of 1.25 m
form the fixed end and a point load of 1 kN at the free end. It has a rectangular
section 12 cm wide and 24 cm deep. Determine the deflection at the free
end. Take E = 10 GPa. 6

7. a) A metallic bar has a uniform cross sectional area of 700 mm2 and is 1.5 m
long. It the stress at the elastic limit is 160 MPa, calculate its proof resilience.
Also calculate the maximum load which may be applied suddenly exceeding
the elastic limit. Take E = 200 GPa. 6

b) Using ‘Moment-Area’ method, determine the expressions for the maximum
slope and deflection for a cantilever carrying a point load W at its free end. 4

c) Explain the following terms in brief : 4
i) Equivalent length of a column
ii) Slenderness ratio of a column.

_____________________
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Instructions : 1) Answer cannot be changed once it is marked.
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page.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) For a rectangular section if maxτ = maximum shear stress at the neutral axis

and avgτ  = average shear stress then,

a) maxτ = 2 avgτ b) maxτ = 1.5 avgτ c) maxτ = avgτ d) maxτ = 3 avgτ

2) Variation of bending stress across the depth of a section of a beam is
a) parabolic b) linear c) cubic d) exponential

3) For a simply supported beam of length 1 carrying a U.D.L. of w/m on its
entire span, maximum slope is given by
a) 5wl4/384 El b) wl3/48El c) wl3/6El d) wl3/24El

4) For a cantilever carrying a point load at the free end,
a) deflection is maximum at the free end
b) deflection is maximum at the fixed end
c) slope is maximum at the fixed end
d) slope is minimum at the free end

5) The equivalent length is twice the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

P.T.O.
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6) Rakine’s formula holds for
a) long columns only
b) short columns only
c) long as well as short columns
d) columns with rectangular section only

7) Total strain energy is
a) directly proportional to the force applied
b) inversely proportional to the force applied
c) inversely proportional to the square of the force applied
d) directly proportional to the square of the force applied

8) Elongation of a cylindrical bar due to its self-weight is given by
a) E2/gl2ρ b) E2/glρ c) E/gl2ρ d) E4/gl2ρ

9) If a wire is stretched to double its length, the tensile stress is given by
a) 2/E=σ b) E2=σ c) E=σ d) none of these

10) If an element is subjected to two equal perpendicular tensile stresses, radius
of Mohr’s circle is
a) xσ b) zero c) yσ d) yx σ+σ

11) If an element is subjected to only a simple shear stress, principal stresses
are
a) zero b) equal and like
c) unequal d) equal and unlike

12) For a simply supported beam carrying a central point load, shape of BMD
is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

13) For a cantilever of length I carrying a UVL of w/m at the fixed end and zero
at the free end, the bending moment at the fixed end is given by
a) – wl2/12 b) – wl2/2 c) – wl2/8 d) – wl2/6

14) For a hollow circular shaft subjected to torsion, the minimum shear stress is
at
a) the inner radius b) the outer radius
c) the mean radius d) geometric mean radius

______________
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Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state it

clearly.

SECTION – I

2. a) A compound tube consists of a steel tube with 140 mm and 160 mm internal
and external diameters respectively surrounded by a 10 mm thick brass
tube  with 180 mm outer diameter. The compound tube is 140 mm long and
carries an axial compressive load of 900 kN. Calculate the stress and the
load in each material and compression of the compound tube. Take E for
steel = 200 GPa and E for brass = 100 GPa. 8

b) For the object loaded as shown in fig. 2-b, determine the principal stresses
and the maximum shear stress. 6

     fig. 2-b

3. a) A simply supported beam AB of span 8 m carries a point load of 80 kN at
1 m from A. It also carries two clockwise couples of 60 kN-m and 120 kN-m
at 3 m and 5 m respectively from end A. Draw SFD and BMD and indicate
all the important points. 10

b) Show that every simple shear stress is always accompanied by a
complementary shear stress acting across the planes normal to it. 4
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4. a) A shaft ABC with a part AB of aluminium 1.25 m long and a part BC of brass
1 m long is fixed at A. It has a uniform diameter of 60 mm. Determine the
maximum safe torque that can be applied at the free  end C if shear stresses
in aluminium and brass are not to exceed 80 MPa and 60 MPa respectively
and the total angle of twist is not to exceed 1°. Take G for aluminium = 30 GPa and
G for brass = 35 GPa. 8

b) Explain in brief the following terms : 6
i) Principal stresses and principal planes.
ii) Maximum shear stress and planes of maximum shear.

SECTION – II

5. a) A cast iron hollow cylindrical column 3 m long has a buckling load of P kN
when hinged at both the ends. The buckling load raises to P + 300 kN when
it is fixed at both the ends. If the ratio of its outer diameter to inner diameter
is 1.25 and E = 100 GPa, calculate its diameters using Euler’s formula. 8

b) Derive the complete bending equation M/I = σ /y = E/R. 6

6. a) A beam has a T-Section with the flange 150 mm × 50 mm and the web
50 mm × 150 mm. Draw the shear stress distribution diagram if it has to resist
a shear force of 240 kN. 8

b) A cantilever of span 2 m carries a UDL of 2.5 kN/m for a length of 1.25 m
form the fixed end and a point load of 1 kN at the free end. It has a rectangular
section 12 cm wide and 24 cm deep. Determine the deflection at the free
end. Take E = 10 GPa. 6

7. a) A metallic bar has a uniform cross sectional area of 700 mm2 and is 1.5 m
long. It the stress at the elastic limit is 160 MPa, calculate its proof resilience.
Also calculate the maximum load which may be applied suddenly exceeding
the elastic limit. Take E = 200 GPa. 6

b) Using ‘Moment-Area’ method, determine the expressions for the maximum
slope and deflection for a cantilever carrying a point load W at its free end. 4

c) Explain the following terms in brief : 4
i) Equivalent length of a column
ii) Slenderness ratio of a column.

_____________________
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) For a simply supported beam carrying a central point load, shape of BMD
is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

2) For a cantilever of length I carrying a UVL of w/m at the fixed end and zero
at the free end, the bending moment at the fixed end is given by
a) – wl2/12 b) – wl2/2 c) – wl2/8 d) – wl2/6

3) For a hollow circular shaft subjected to torsion, the minimum shear stress is
at
a) the inner radius b) the outer radius
c) the mean radius d) geometric mean radius

4) For a rectangular section if maxτ = maximum shear stress at the neutral axis

and avgτ  = average shear stress then,

a) maxτ = 2 avgτ b) maxτ = 1.5 avgτ c) maxτ = avgτ d) maxτ = 3 avgτ

5) Variation of bending stress across the depth of a section of a beam is
a) parabolic b) linear c) cubic d) exponential

P.T.O.
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6) For a simply supported beam of length 1 carrying a U.D.L. of w/m on its
entire span, maximum slope is given by
a) 5wl4/384 El b) wl3/48El c) wl3/6El d) wl3/24El

7) For a cantilever carrying a point load at the free end,
a) deflection is maximum at the free end
b) deflection is maximum at the fixed end
c) slope is maximum at the fixed end
d) slope is minimum at the free end

8) The equivalent length is twice the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

9) Rakine’s formula holds for
a) long columns only
b) short columns only
c) long as well as short columns
d) columns with rectangular section only

10) Total strain energy is
a) directly proportional to the force applied
b) inversely proportional to the force applied
c) inversely proportional to the square of the force applied
d) directly proportional to the square of the force applied

11) Elongation of a cylindrical bar due to its self-weight is given by
a) E2/gl2ρ b) E2/glρ c) E/gl2ρ d) E4/gl2ρ

12) If a wire is stretched to double its length, the tensile stress is given by
a) 2/E=σ b) E2=σ c) E=σ d) none of these

13) If an element is subjected to two equal perpendicular tensile stresses, radius
of Mohr’s circle is
a) xσ b) zero c) yσ d) yx σ+σ

14) If an element is subjected to only a simple shear stress, principal stresses
are
a) zero b) equal and like
c) unequal d) equal and unlike

______________



Set R

�������	� -3- SLR-TJ – 86

S.E. (Mechanical) (Part – I) (New-CBCS) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date : Tuesday, 12-12-2017 Marks : 56
Time : 3 .00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state it

clearly.

SECTION – I

2. a) A compound tube consists of a steel tube with 140 mm and 160 mm internal
and external diameters respectively surrounded by a 10 mm thick brass
tube  with 180 mm outer diameter. The compound tube is 140 mm long and
carries an axial compressive load of 900 kN. Calculate the stress and the
load in each material and compression of the compound tube. Take E for
steel = 200 GPa and E for brass = 100 GPa. 8

b) For the object loaded as shown in fig. 2-b, determine the principal stresses
and the maximum shear stress. 6

     fig. 2-b

3. a) A simply supported beam AB of span 8 m carries a point load of 80 kN at
1 m from A. It also carries two clockwise couples of 60 kN-m and 120 kN-m
at 3 m and 5 m respectively from end A. Draw SFD and BMD and indicate
all the important points. 10

b) Show that every simple shear stress is always accompanied by a
complementary shear stress acting across the planes normal to it. 4

Seat
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40 MPa

60 MPa
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60°

60°
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4. a) A shaft ABC with a part AB of aluminium 1.25 m long and a part BC of brass
1 m long is fixed at A. It has a uniform diameter of 60 mm. Determine the
maximum safe torque that can be applied at the free  end C if shear stresses
in aluminium and brass are not to exceed 80 MPa and 60 MPa respectively
and the total angle of twist is not to exceed 1°. Take G for aluminium = 30 GPa and
G for brass = 35 GPa. 8

b) Explain in brief the following terms : 6
i) Principal stresses and principal planes.
ii) Maximum shear stress and planes of maximum shear.

SECTION – II

5. a) A cast iron hollow cylindrical column 3 m long has a buckling load of P kN
when hinged at both the ends. The buckling load raises to P + 300 kN when
it is fixed at both the ends. If the ratio of its outer diameter to inner diameter
is 1.25 and E = 100 GPa, calculate its diameters using Euler’s formula. 8

b) Derive the complete bending equation M/I = σ /y = E/R. 6

6. a) A beam has a T-Section with the flange 150 mm × 50 mm and the web
50 mm × 150 mm. Draw the shear stress distribution diagram if it has to resist
a shear force of 240 kN. 8

b) A cantilever of span 2 m carries a UDL of 2.5 kN/m for a length of 1.25 m
form the fixed end and a point load of 1 kN at the free end. It has a rectangular
section 12 cm wide and 24 cm deep. Determine the deflection at the free
end. Take E = 10 GPa. 6

7. a) A metallic bar has a uniform cross sectional area of 700 mm2 and is 1.5 m
long. It the stress at the elastic limit is 160 MPa, calculate its proof resilience.
Also calculate the maximum load which may be applied suddenly exceeding
the elastic limit. Take E = 200 GPa. 6

b) Using ‘Moment-Area’ method, determine the expressions for the maximum
slope and deflection for a cantilever carrying a point load W at its free end. 4

c) Explain the following terms in brief : 4
i) Equivalent length of a column
ii) Slenderness ratio of a column.

_____________________
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page.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) For a simply supported beam of length 1 carrying a U.D.L. of w/m on its
entire span, maximum slope is given by
a) 5wl4/384 El b) wl3/48El c) wl3/6El d) wl3/24El

2) For a cantilever carrying a point load at the free end,
a) deflection is maximum at the free end
b) deflection is maximum at the fixed end
c) slope is maximum at the fixed end
d) slope is minimum at the free end

3) The equivalent length is twice the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

4) Rakine’s formula holds for
a) long columns only
b) short columns only
c) long as well as short columns
d) columns with rectangular section only

P.T.O.
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5) Total strain energy is
a) directly proportional to the force applied
b) inversely proportional to the force applied
c) inversely proportional to the square of the force applied
d) directly proportional to the square of the force applied

6) Elongation of a cylindrical bar due to its self-weight is given by
a) E2/gl2ρ b) E2/glρ c) E/gl2ρ d) E4/gl2ρ

7) If a wire is stretched to double its length, the tensile stress is given by
a) 2/E=σ b) E2=σ c) E=σ d) none of these

8) If an element is subjected to two equal perpendicular tensile stresses, radius
of Mohr’s circle is
a) xσ b) zero c) yσ d) yx σ+σ

9) If an element is subjected to only a simple shear stress, principal stresses
are
a) zero b) equal and like
c) unequal d) equal and unlike

10) For a simply supported beam carrying a central point load, shape of BMD
is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

11) For a cantilever of length I carrying a UVL of w/m at the fixed end and zero
at the free end, the bending moment at the fixed end is given by
a) – wl2/12 b) – wl2/2 c) – wl2/8 d) – wl2/6

12) For a hollow circular shaft subjected to torsion, the minimum shear stress is
at
a) the inner radius b) the outer radius
c) the mean radius d) geometric mean radius

13) For a rectangular section if maxτ = maximum shear stress at the neutral axis

and avgτ  = average shear stress then,

a) maxτ = 2 avgτ b) maxτ = 1.5 avgτ c) maxτ = avgτ d) maxτ = 3 avgτ

14) Variation of bending stress across the depth of a section of a beam is
a) parabolic b) linear c) cubic d) exponential

______________
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Day and Date : Tuesday, 12-12-2017 Marks : 56
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Instructions : 1) Solve any two questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state it

clearly.

SECTION – I

2. a) A compound tube consists of a steel tube with 140 mm and 160 mm internal
and external diameters respectively surrounded by a 10 mm thick brass
tube  with 180 mm outer diameter. The compound tube is 140 mm long and
carries an axial compressive load of 900 kN. Calculate the stress and the
load in each material and compression of the compound tube. Take E for
steel = 200 GPa and E for brass = 100 GPa. 8

b) For the object loaded as shown in fig. 2-b, determine the principal stresses
and the maximum shear stress. 6

     fig. 2-b

3. a) A simply supported beam AB of span 8 m carries a point load of 80 kN at
1 m from A. It also carries two clockwise couples of 60 kN-m and 120 kN-m
at 3 m and 5 m respectively from end A. Draw SFD and BMD and indicate
all the important points. 10

b) Show that every simple shear stress is always accompanied by a
complementary shear stress acting across the planes normal to it. 4
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4. a) A shaft ABC with a part AB of aluminium 1.25 m long and a part BC of brass
1 m long is fixed at A. It has a uniform diameter of 60 mm. Determine the
maximum safe torque that can be applied at the free  end C if shear stresses
in aluminium and brass are not to exceed 80 MPa and 60 MPa respectively
and the total angle of twist is not to exceed 1°. Take G for aluminium = 30 GPa and
G for brass = 35 GPa. 8

b) Explain in brief the following terms : 6
i) Principal stresses and principal planes.
ii) Maximum shear stress and planes of maximum shear.

SECTION – II

5. a) A cast iron hollow cylindrical column 3 m long has a buckling load of P kN
when hinged at both the ends. The buckling load raises to P + 300 kN when
it is fixed at both the ends. If the ratio of its outer diameter to inner diameter
is 1.25 and E = 100 GPa, calculate its diameters using Euler’s formula. 8

b) Derive the complete bending equation M/I = σ /y = E/R. 6

6. a) A beam has a T-Section with the flange 150 mm × 50 mm and the web
50 mm × 150 mm. Draw the shear stress distribution diagram if it has to resist
a shear force of 240 kN. 8

b) A cantilever of span 2 m carries a UDL of 2.5 kN/m for a length of 1.25 m
form the fixed end and a point load of 1 kN at the free end. It has a rectangular
section 12 cm wide and 24 cm deep. Determine the deflection at the free
end. Take E = 10 GPa. 6

7. a) A metallic bar has a uniform cross sectional area of 700 mm2 and is 1.5 m
long. It the stress at the elastic limit is 160 MPa, calculate its proof resilience.
Also calculate the maximum load which may be applied suddenly exceeding
the elastic limit. Take E = 200 GPa. 6

b) Using ‘Moment-Area’ method, determine the expressions for the maximum
slope and deflection for a cantilever carrying a point load W at its free end. 4

c) Explain the following terms in brief : 4
i) Equivalent length of a column
ii) Slenderness ratio of a column.

_____________________
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Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) A device used to increase the temperature of saturated steam without raising its pressure, is called
a) Fusible plug b) Stop valve
c) Superheater d) Economiser

2) Kelvin-Planks law deals with
a) Conversion of work b) Conversion of heat
c) Conversion of mass d) Conversion of heat into work

3) The flow of steam is supersonic
a) In divergent part of nozzle b) At throat of nozzle
c) At entrance of nozzle d) In convergent part of nozzle

4) The critical pressure ratio for initially dry saturated steam is
a) 0.528 b) 0.577 c) 0.546 d) 0.582

5) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

6) Reversible adiabatic process has
a) ds = 0 b) ds > 0 c) ds < 0 d) ds = dh

7) Rankine cycle efficiency of good steam power plant may be in the range of
a) 15 to 20% b) 35 to 45%
c) 70 to 80% d) 90 to 95%

8) Pressure on the two sides of the impulse wheel of a steam turbine
a) Is same
b) Is different
c) Increases from one side to other side
d) Decreases from one side to other side

P.T.O.
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9) Work done in a single, single-acting aircompressor without clearance per kg of air delivered when
the compression process is isothermal is given by
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10) For reciprocating air compressor the law of compression desired is isothermal and that may be

possible by

a) Very low speeds

b) Very high speeds

c) Any speed as speed does not affect the compression law

d) None of the above

11) De-laval turbine is

a) Pressure compounded impulse turbine

b) Velocity compounded impulse turbine

c) Simple single wheel impulse turbine
d) Simple single wheel reaction turbine

12) For Parson’s reaction steam, degree of reaction is

a) 75% b) 100% c) 50% d) 60%

13) In jet type condensers

a) Cooling water passes through tubes and steam surrounds them

b) Steam passes through tubes and cooling water surrounds them

c) Steam and cooling water do not mix

d) Steam and cooling water mix

14) In shell and tube surface condenser

a) Steam and cooling water mix to give the condensate

b) Cooling water passes through the tubes and steam surrounds them

c) Steam passes through the cooling tubes and cooling water surrounds them
d) All the above varying with situation

______________
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       Instructions : 1) Figures to the right indicate full marks.
2) Make suitable assumptions wherever necessary and state them clearly.
3) Draw neat diagram wherever necessary.
4) Use of steam tables and Mollier diagram is allowed.
5) Use of scientific calculator is allowed.
6) Solve any two questions from each Section.

SECTION – I

2. a) Calculate the standard enthalpy change at 298.15°K for the reaction

)g(2)g(2)g(2)g(125 OHCO5O8HC +→+

mol/kJ393CO )g(2 −=

mol/kJ242OH )g(2 −=

mol/kJ5.146HC )g(125 −= . 4

b) State Kelvin-Plank, Clausiers statements of second law of thermodynamics and prove that both
are equivalent. 5

c) A boiler produces wet steam having x = 0.9, the working pressure of boiler is 12 bar abs. It generate
steam at the rate of 640 kg/hr and consumes the coal at the rate of 80 kg/hr. If calorific value of coal
is 31400 kJ/kg and water is fed at 20°C. Calculate :

1) Equivalent evaporation from and at 100°C

2) Factor of evaporation

3) Efficiency of boiler. 5

3. a) Explain the principle of increase of entropy and prove that entropy is a property of system. 5

b) Explain Reheat cycle with block diagram and T-S diagram. Write equation for its thermal efficiency. 5

c) Draw T-S plot of Rankine cycle when steam entering to the turbine is
i) Wet
ii) Dry and saturated
iii) Superheated. 4

4. a) Explain the various operations of a Carnot cycle. Also represent it on a T-S diagram. 5

b) Mention different losses in boiler and write a heat balance sheet. 5

c) A steam power plant operates on a Rankine cycle. Steam is delivered to the turbine at 38.0 bar and
temp of 350°C. Steam from turbine expands up to a condenser pressure of 0.08 bar. Find

i) Dryness fraction of steam entering condenser.
ii) Heat rejected in condenser.
iii) Rankine cycle efficiency. 4
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SECTION – II

5. a) Derive an expression for critical pressure ratio for maximum discharge through nozzle. 5

b) Dry saturated steam at a pressure of 11 bar enters a convergent divergent nozzle and leaves at
pressure 2 bar. If the flow is adiabatic and frictionless, Determine

i) The exit velocity of steam.
ii) Cross section area at throat and exit. Take n = 1.135. 5

c) Explain difference between impulse and reaction steam turbine. 4

6. a) Steam issues from the nozzles of De-laval turbine with the velocity of 1200 m/s. The nozzle angle is
20°. The mean blade velocity is 400 m/s. The inlet and outlet blade angle are equal. The mass of
steam flowing through turbine per hour is 900 kg. Calculate :

i) Blade angles
ii) Power developed
iii) Blade efficiency.

Assume K = 0.8. 5

b) Derive an expression for volumetric efficiency of a single stage compressor with usual notations. 5

c) Write the difference between jet and surface condensers. 4

7. a) A single stage single acting reciprocating compressor delivers 150 m3 of free air per minute,

compressing it form 1 bar to 8 bar. The speed of the compressor is 300 rpm. If the clearance is 
th

16
1

of swept volume, find the diameter and stroke of the compressor. Take 5.1
D
L =  where L is stroke

and D is bore. The value of n can be taken as 1.3. 5

b) Write expressions for the following for steam turbine :

i) Tangential force

ii) Work done

iii) Blade efficiency

iv) Stage efficiency

v) Axial thrust. 5

c) Explain necessity of multi stage compression and state its advantages. 4

_____________________
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       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Pressure on the two sides of the impulse wheel of a steam turbine
a) Is same
b) Is different
c) Increases from one side to other side
d) Decreases from one side to other side

2) Work done in a single, single-acting aircompressor without clearance per kg of air delivered when
the compression process is isothermal is given by
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3) For reciprocating air compressor the law of compression desired is isothermal and that may be

possible by

a) Very low speeds

b) Very high speeds

c) Any speed as speed does not affect the compression law
d) None of the above

4) De-laval turbine is

a) Pressure compounded impulse turbine

b) Velocity compounded impulse turbine
c) Simple single wheel impulse turbine

d) Simple single wheel reaction turbine

5) For Parson’s reaction steam, degree of reaction is

a) 75% b) 100% c) 50% d) 60%
P.T.O.
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6) In jet type condensers
a) Cooling water passes through tubes and steam surrounds them

b) Steam passes through tubes and cooling water surrounds them

c) Steam and cooling water do not mix

d) Steam and cooling water mix

7) In shell and tube surface condenser

a) Steam and cooling water mix to give the condensate

b) Cooling water passes through the tubes and steam surrounds them

c) Steam passes through the cooling tubes and cooling water surrounds them

d) All the above varying with situation

8) A device used to increase the temperature of saturated steam without raising its pressure, is called
a) Fusible plug b) Stop valve
c) Superheater d) Economiser

9) Kelvin-Planks law deals with
a) Conversion of work b) Conversion of heat
c) Conversion of mass d) Conversion of heat into work

10) The flow of steam is supersonic
a) In divergent part of nozzle b) At throat of nozzle
c) At entrance of nozzle d) In convergent part of nozzle

11) The critical pressure ratio for initially dry saturated steam is
a) 0.528 b) 0.577 c) 0.546 d) 0.582

12) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

13) Reversible adiabatic process has
a) ds = 0 b) ds > 0 c) ds < 0 d) ds = dh

14) Rankine cycle efficiency of good steam power plant may be in the range of
a) 15 to 20% b) 35 to 45%
c) 70 to 80% d) 90 to 95%

______________
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       Instructions : 1) Figures to the right indicate full marks.
2) Make suitable assumptions wherever necessary and state them clearly.
3) Draw neat diagram wherever necessary.
4) Use of steam tables and Mollier diagram is allowed.
5) Use of scientific calculator is allowed.
6) Solve any two questions from each Section.

SECTION – I

2. a) Calculate the standard enthalpy change at 298.15°K for the reaction

)g(2)g(2)g(2)g(125 OHCO5O8HC +→+

mol/kJ393CO )g(2 −=

mol/kJ242OH )g(2 −=

mol/kJ5.146HC )g(125 −= . 4

b) State Kelvin-Plank, Clausiers statements of second law of thermodynamics and prove that both
are equivalent. 5

c) A boiler produces wet steam having x = 0.9, the working pressure of boiler is 12 bar abs. It generate
steam at the rate of 640 kg/hr and consumes the coal at the rate of 80 kg/hr. If calorific value of coal
is 31400 kJ/kg and water is fed at 20°C. Calculate :

1) Equivalent evaporation from and at 100°C

2) Factor of evaporation

3) Efficiency of boiler. 5

3. a) Explain the principle of increase of entropy and prove that entropy is a property of system. 5

b) Explain Reheat cycle with block diagram and T-S diagram. Write equation for its thermal efficiency. 5

c) Draw T-S plot of Rankine cycle when steam entering to the turbine is
i) Wet
ii) Dry and saturated
iii) Superheated. 4

4. a) Explain the various operations of a Carnot cycle. Also represent it on a T-S diagram. 5

b) Mention different losses in boiler and write a heat balance sheet. 5

c) A steam power plant operates on a Rankine cycle. Steam is delivered to the turbine at 38.0 bar and
temp of 350°C. Steam from turbine expands up to a condenser pressure of 0.08 bar. Find

i) Dryness fraction of steam entering condenser.
ii) Heat rejected in condenser.
iii) Rankine cycle efficiency. 4
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SECTION – II

5. a) Derive an expression for critical pressure ratio for maximum discharge through nozzle. 5

b) Dry saturated steam at a pressure of 11 bar enters a convergent divergent nozzle and leaves at
pressure 2 bar. If the flow is adiabatic and frictionless, Determine

i) The exit velocity of steam.
ii) Cross section area at throat and exit. Take n = 1.135. 5

c) Explain difference between impulse and reaction steam turbine. 4

6. a) Steam issues from the nozzles of De-laval turbine with the velocity of 1200 m/s. The nozzle angle is
20°. The mean blade velocity is 400 m/s. The inlet and outlet blade angle are equal. The mass of
steam flowing through turbine per hour is 900 kg. Calculate :

i) Blade angles
ii) Power developed
iii) Blade efficiency.

Assume K = 0.8. 5

b) Derive an expression for volumetric efficiency of a single stage compressor with usual notations. 5

c) Write the difference between jet and surface condensers. 4

7. a) A single stage single acting reciprocating compressor delivers 150 m3 of free air per minute,

compressing it form 1 bar to 8 bar. The speed of the compressor is 300 rpm. If the clearance is 
th

16
1

of swept volume, find the diameter and stroke of the compressor. Take 5.1
D
L =  where L is stroke

and D is bore. The value of n can be taken as 1.3. 5

b) Write expressions for the following for steam turbine :

i) Tangential force

ii) Work done

iii) Blade efficiency

iv) Stage efficiency

v) Axial thrust. 5

c) Explain necessity of multi stage compression and state its advantages. 4

_____________________
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       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

2) Reversible adiabatic process has
a) ds = 0 b) ds > 0 c) ds < 0 d) ds = dh

3) Rankine cycle efficiency of good steam power plant may be in the range of
a) 15 to 20% b) 35 to 45%
c) 70 to 80% d) 90 to 95%

4) Pressure on the two sides of the impulse wheel of a steam turbine
a) Is same
b) Is different
c) Increases from one side to other side
d) Decreases from one side to other side

5) Work done in a single, single-acting aircompressor without clearance per kg of air delivered when
the compression process is isothermal is given by
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6) For reciprocating air compressor the law of compression desired is isothermal and that may be
possible by

a) Very low speeds

b) Very high speeds

c) Any speed as speed does not affect the compression law

d) None of the above

P.T.O.
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7) De-laval turbine is
a) Pressure compounded impulse turbine

b) Velocity compounded impulse turbine

c) Simple single wheel impulse turbine

d) Simple single wheel reaction turbine

8) For Parson’s reaction steam, degree of reaction is

a) 75% b) 100% c) 50% d) 60%

9) In jet type condensers

a) Cooling water passes through tubes and steam surrounds them
b) Steam passes through tubes and cooling water surrounds them

c) Steam and cooling water do not mix

d) Steam and cooling water mix

10) In shell and tube surface condenser
a) Steam and cooling water mix to give the condensate

b) Cooling water passes through the tubes and steam surrounds them

c) Steam passes through the cooling tubes and cooling water surrounds them

d) All the above varying with situation

11) A device used to increase the temperature of saturated steam without raising its pressure, is called
a) Fusible plug b) Stop valve
c) Superheater d) Economiser

12) Kelvin-Planks law deals with
a) Conversion of work b) Conversion of heat
c) Conversion of mass d) Conversion of heat into work

13) The flow of steam is supersonic
a) In divergent part of nozzle b) At throat of nozzle
c) At entrance of nozzle d) In convergent part of nozzle

14) The critical pressure ratio for initially dry saturated steam is
a) 0.528 b) 0.577 c) 0.546 d) 0.582

______________
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       Instructions : 1) Figures to the right indicate full marks.
2) Make suitable assumptions wherever necessary and state them clearly.
3) Draw neat diagram wherever necessary.
4) Use of steam tables and Mollier diagram is allowed.
5) Use of scientific calculator is allowed.
6) Solve any two questions from each Section.

SECTION – I

2. a) Calculate the standard enthalpy change at 298.15°K for the reaction

)g(2)g(2)g(2)g(125 OHCO5O8HC +→+

mol/kJ393CO )g(2 −=

mol/kJ242OH )g(2 −=

mol/kJ5.146HC )g(125 −= . 4

b) State Kelvin-Plank, Clausiers statements of second law of thermodynamics and prove that both
are equivalent. 5

c) A boiler produces wet steam having x = 0.9, the working pressure of boiler is 12 bar abs. It generate
steam at the rate of 640 kg/hr and consumes the coal at the rate of 80 kg/hr. If calorific value of coal
is 31400 kJ/kg and water is fed at 20°C. Calculate :

1) Equivalent evaporation from and at 100°C

2) Factor of evaporation

3) Efficiency of boiler. 5

3. a) Explain the principle of increase of entropy and prove that entropy is a property of system. 5

b) Explain Reheat cycle with block diagram and T-S diagram. Write equation for its thermal efficiency. 5

c) Draw T-S plot of Rankine cycle when steam entering to the turbine is
i) Wet
ii) Dry and saturated
iii) Superheated. 4

4. a) Explain the various operations of a Carnot cycle. Also represent it on a T-S diagram. 5

b) Mention different losses in boiler and write a heat balance sheet. 5

c) A steam power plant operates on a Rankine cycle. Steam is delivered to the turbine at 38.0 bar and
temp of 350°C. Steam from turbine expands up to a condenser pressure of 0.08 bar. Find

i) Dryness fraction of steam entering condenser.
ii) Heat rejected in condenser.
iii) Rankine cycle efficiency. 4
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SECTION – II

5. a) Derive an expression for critical pressure ratio for maximum discharge through nozzle. 5

b) Dry saturated steam at a pressure of 11 bar enters a convergent divergent nozzle and leaves at
pressure 2 bar. If the flow is adiabatic and frictionless, Determine

i) The exit velocity of steam.
ii) Cross section area at throat and exit. Take n = 1.135. 5

c) Explain difference between impulse and reaction steam turbine. 4

6. a) Steam issues from the nozzles of De-laval turbine with the velocity of 1200 m/s. The nozzle angle is
20°. The mean blade velocity is 400 m/s. The inlet and outlet blade angle are equal. The mass of
steam flowing through turbine per hour is 900 kg. Calculate :

i) Blade angles
ii) Power developed
iii) Blade efficiency.

Assume K = 0.8. 5

b) Derive an expression for volumetric efficiency of a single stage compressor with usual notations. 5

c) Write the difference between jet and surface condensers. 4

7. a) A single stage single acting reciprocating compressor delivers 150 m3 of free air per minute,

compressing it form 1 bar to 8 bar. The speed of the compressor is 300 rpm. If the clearance is 
th

16
1

of swept volume, find the diameter and stroke of the compressor. Take 5.1
D
L =  where L is stroke

and D is bore. The value of n can be taken as 1.3. 5

b) Write expressions for the following for steam turbine :

i) Tangential force

ii) Work done

iii) Blade efficiency

iv) Stage efficiency

v) Axial thrust. 5

c) Explain necessity of multi stage compression and state its advantages. 4

_____________________
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       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to
mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) For reciprocating air compressor the law of compression desired is isothermal and that may be

possible by

a) Very low speeds

b) Very high speeds

c) Any speed as speed does not affect the compression law

d) None of the above

2) De-laval turbine is

a) Pressure compounded impulse turbine

b) Velocity compounded impulse turbine

c) Simple single wheel impulse turbine

d) Simple single wheel reaction turbine

3) For Parson’s reaction steam, degree of reaction is

a) 75% b) 100% c) 50% d) 60%

4) In jet type condensers

a) Cooling water passes through tubes and steam surrounds them

b) Steam passes through tubes and cooling water surrounds them

c) Steam and cooling water do not mix

d) Steam and cooling water mix

5) In shell and tube surface condenser

a) Steam and cooling water mix to give the condensate

b) Cooling water passes through the tubes and steam surrounds them

c) Steam passes through the cooling tubes and cooling water surrounds them

d) All the above varying with situation

P.T.O.
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6) A device used to increase the temperature of saturated steam without raising its pressure, is called
a) Fusible plug b) Stop valve
c) Superheater d) Economiser

7) Kelvin-Planks law deals with
a) Conversion of work b) Conversion of heat
c) Conversion of mass d) Conversion of heat into work

8) The flow of steam is supersonic
a) In divergent part of nozzle b) At throat of nozzle
c) At entrance of nozzle d) In convergent part of nozzle

9) The critical pressure ratio for initially dry saturated steam is
a) 0.528 b) 0.577 c) 0.546 d) 0.582

10) Cooling of water takes place in cooling tower mainly due to
a) Mixing of air and water b) Evaporative cooling
c) Addition of heat into water d) None of the above

11) Reversible adiabatic process has
a) ds = 0 b) ds > 0 c) ds < 0 d) ds = dh

12) Rankine cycle efficiency of good steam power plant may be in the range of
a) 15 to 20% b) 35 to 45%
c) 70 to 80% d) 90 to 95%

13) Pressure on the two sides of the impulse wheel of a steam turbine
a) Is same
b) Is different
c) Increases from one side to other side
d) Decreases from one side to other side

14) Work done in a single, single-acting aircompressor without clearance per kg of air delivered when
the compression process is isothermal is given by
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       Instructions : 1) Figures to the right indicate full marks.
2) Make suitable assumptions wherever necessary and state them clearly.
3) Draw neat diagram wherever necessary.
4) Use of steam tables and Mollier diagram is allowed.
5) Use of scientific calculator is allowed.
6) Solve any two questions from each Section.

SECTION – I

2. a) Calculate the standard enthalpy change at 298.15°K for the reaction

)g(2)g(2)g(2)g(125 OHCO5O8HC +→+

mol/kJ393CO )g(2 −=

mol/kJ242OH )g(2 −=

mol/kJ5.146HC )g(125 −= . 4

b) State Kelvin-Plank, Clausiers statements of second law of thermodynamics and prove that both
are equivalent. 5

c) A boiler produces wet steam having x = 0.9, the working pressure of boiler is 12 bar abs. It generate
steam at the rate of 640 kg/hr and consumes the coal at the rate of 80 kg/hr. If calorific value of coal
is 31400 kJ/kg and water is fed at 20°C. Calculate :

1) Equivalent evaporation from and at 100°C

2) Factor of evaporation

3) Efficiency of boiler. 5

3. a) Explain the principle of increase of entropy and prove that entropy is a property of system. 5

b) Explain Reheat cycle with block diagram and T-S diagram. Write equation for its thermal efficiency. 5

c) Draw T-S plot of Rankine cycle when steam entering to the turbine is
i) Wet
ii) Dry and saturated
iii) Superheated. 4

4. a) Explain the various operations of a Carnot cycle. Also represent it on a T-S diagram. 5

b) Mention different losses in boiler and write a heat balance sheet. 5

c) A steam power plant operates on a Rankine cycle. Steam is delivered to the turbine at 38.0 bar and
temp of 350°C. Steam from turbine expands up to a condenser pressure of 0.08 bar. Find

i) Dryness fraction of steam entering condenser.
ii) Heat rejected in condenser.
iii) Rankine cycle efficiency. 4
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SECTION – II

5. a) Derive an expression for critical pressure ratio for maximum discharge through nozzle. 5

b) Dry saturated steam at a pressure of 11 bar enters a convergent divergent nozzle and leaves at
pressure 2 bar. If the flow is adiabatic and frictionless, Determine

i) The exit velocity of steam.
ii) Cross section area at throat and exit. Take n = 1.135. 5

c) Explain difference between impulse and reaction steam turbine. 4

6. a) Steam issues from the nozzles of De-laval turbine with the velocity of 1200 m/s. The nozzle angle is
20°. The mean blade velocity is 400 m/s. The inlet and outlet blade angle are equal. The mass of
steam flowing through turbine per hour is 900 kg. Calculate :

i) Blade angles
ii) Power developed
iii) Blade efficiency.

Assume K = 0.8. 5

b) Derive an expression for volumetric efficiency of a single stage compressor with usual notations. 5

c) Write the difference between jet and surface condensers. 4

7. a) A single stage single acting reciprocating compressor delivers 150 m3 of free air per minute,

compressing it form 1 bar to 8 bar. The speed of the compressor is 300 rpm. If the clearance is 
th

16
1

of swept volume, find the diameter and stroke of the compressor. Take 5.1
D
L =  where L is stroke

and D is bore. The value of n can be taken as 1.3. 5

b) Write expressions for the following for steam turbine :

i) Tangential force

ii) Work done

iii) Blade efficiency

iv) Stage efficiency

v) Axial thrust. 5

c) Explain necessity of multi stage compression and state its advantages. 4

_____________________
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14
1) The complementary function of (D4 – m4)y = sinmx is

a) c1e– mx + c2emx + c3 cosmx + c4 sinmx
b) (c1 + c2x)e– mx + c3 cosmx + c4 sinmx
c) (c1 + c2 x) emx + c3 cosmx + c4 sinmx
d) none of these

2)
16D

1
2 +  cos 4x is equal to

a)
8

x4cosx
b)

8
x4sinx

c)
8

x4sinx−
d)

8
x4cosx−

3) The particular integral of x2 D2y + 2xDy = 2x
1

 is

a) yp = c1 + c2 x2 b) yp = x – 2x
1

c) yp = 2x
1

d) yp = 2x2
1

4) The value of integral ∫
∞

−

0

t3e  sin5tdt is

a)
34

3−
b)

34
s

c)
34
5

d)
34

s−

P.T.O.
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5) L {e2t sin2t} =

a)
8s4s

2
2 +−

b) 2

2
s 4+

c)
4s

s
2 +

d)
8s4s

2s
2 +−

−

6) =
⎭
⎬
⎫

⎩
⎨
⎧

+
−

2
1

)3s(
1

L

a) t2 b) t3 c) te–3t d) e–3t

7) =
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

25)2s(
2s

L 2
1

a) e2t cos5t b) e2t cos25t c) e–2t sin5t d) e–2tcos5t
8) z = ax – cosx – cosy – ay + b is the general solution of

a) p + sinx = q + siny b) p – q = sin x – siny
c) p + q = sinx + siny d) p + q = sinx – siny

9) The solution of p + q = pq is

a) z = c
1a

ay
ax +

−
+ b) z = cay

1a
ax ++
−

c) z = ax + cy
a

1a +⎟
⎠
⎞⎜

⎝
⎛ −

d) z = cayx
1a

a ++⎟
⎠
⎞⎜

⎝
⎛

−
10) If the probability density function of a discrete random variable x which assumes

values x1, x2, x3 such that p(x1) = 2p (x2) = 3p (x3), the value of p(x2) is

a)
11
6

b)
13
7

c)
11
2

d)
11
3

11) If 2x – x2 + ay2  is to be harmonic, then a =
a) 2 b) 1 c) 0 d) 3

12) If f(z) = θire , then

a) )ivu(r)z(f θθ +=′ b) )ivu(e)z(f rr
i +=′ θ−

c) θ=′ θdre)z(f i d) rivu)z(f +=′ θ

13) If f(x) = –f(– x) and f(x) satisfy the Dirichlet’s conditions, then f(x) can be
expanded in a Fourier series containing
a) only sine terms b) only cosine terms
c) cosine terms and a constant term d) both sine and cosine terms

14) Which of the following function is not periodic ?

a) f(x) = cos2x + cos3x b) f(x) = x8ie π

c) f(x) = e–x x10sin π d) f(x) = cos2x cos4x
______________
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SECTION – I

2. Solve any three : 9
a) Solve : (D3 + D) y = cosx
b) Solve : (D2 – 9) y = e–3x + 1 + e3x

c) Solve : (D3 – 3D2 + 3D – 1) y = xex + ex

d) Solve : xlogxy2
dx
dy

x
dx

yd
x 2

2
2 =+−

e) Solve : 2y
dx
dy

)x1(
dx

yd
)x1( 2

2
2 =++++ sin log (1 + x).

3. Solve any three : 9

a) Find inverse Laplace transform of log 
2 2

2 2

s a
s b

⎛ ⎞+
⎜ ⎟+⎝ ⎠

b) Find ⎥⎦
⎤

⎢⎣
⎡

++
+−

2s2s
3s2

L 2
1

c) Find L [te–4t sin3t]

d) Evaluate 
at bt

0

e e
dt

t

∞ − −−
∫

e)

π>=
π<<=

t,tsin

t0,tcos)t(f

Express in terms of Heavisides unit step function and find Laplace transform.

4. Solve any two : 10

a) Solve x
2

2

2x2sinxsiny
dx

yd +=+
b) The equation of motion of a spring where one end is fixed and other end

supports weight of 10lbs is given by 064
dt
dx

25
8

dt
xd
2

2

=++ . If at t = 0, x = 0.25

and 0
dt
dx = , solve the equation.

Seat
No.
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c) Solve : (D2 + 3D + 2) y = 2 (t2 + t + 1) with y(0) = 2 and 0)0(y =′ , by Laplace
transform.

SECTION – II

5. Solve any three of the following : 9
a) Solve : (x2 – y2 – yz) p + (x2 – y2 – zx) q = z (x – y).
b) In a large consignment of electric bulbs, 10 percent are defective. A random

sample of 20 is taken for inspection. Find the probability that :
i) all are good bulbs ii) atmost three are defective bulbs.

c) Between 2 p.m. and 4 p.m. the average number of phone calls per minute
coining into a switch board of a company is 2.5. Find the probability during
a minute there will be :

i) no phone call ii) exactly 3 calls

d) Find the analytic function whose real part is 22 yxlogu += .

e) Find half-range sine series for xsinx in (0, π ).

6. Solve any three of the following : 9
a) Solve : p2 z2 + q2 = p2q
b) Sacks of sugar packed by an automatic loader have an average weight of

hundred kilograms with standard deviation of two hundred fifty grams.
Assuming a normal distribution, find the chance of getting a sack weighting
less than 99.5 kilograms. (Given :  For S.N.V.Z, area from z = 0 to z = 2 is
0.4772)

c) 10% tools produced in a certain manufacturing process turn out to be
defective. Find the probability that out of 20 tools selected at random there are

i) exactly two defectives ii) at least two defectives.
d) Show that the function u = x3 – 3xy2 + 3x2 – 3y2 + 1 is harmonic. Find the

analytic function assuming u as its real part.
e) Obtain the Fourier series expansion of x2 in ),( ππ− .

7. Solve any two of the following : 10

a) Solve the partial differential equation 
z z

2
x y

∂ ∂−
∂ ∂ = z; given

 z(x, 0) = 3e–5x + 2 e–3x by the method of separation of variables.

b) Evaluate : ∫ −−
π

c
2 2zz

)zcos(z
 dz, where cis |z – i| = 2.

c) Find the Fourier series expansion of 
⎩
⎨
⎧

<<−
<<

=
2x1;x1

1x0;x
)x(f .

_____________________
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14
1) z = ax – cosx – cosy – ay + b is the general solution of

a) p + sinx = q + siny b) p – q = sin x – siny
c) p + q = sinx + siny d) p + q = sinx – siny

2) The solution of p + q = pq is

a) z = c
1a

ay
ax +

−
+ b) z = cay

1a
ax ++
−

c) z = ax + cy
a

1a +⎟
⎠
⎞⎜

⎝
⎛ −

d) z = cayx
1a

a ++⎟
⎠
⎞⎜

⎝
⎛

−
3) If the probability density function of a discrete random variable x which assumes

values x1, x2, x3 such that p(x1) = 2p (x2) = 3p (x3), the value of p(x2) is

a)
11
6

b)
13
7

c)
11
2

d)
11
3

4) If 2x – x2 + ay2  is to be harmonic, then a =
a) 2 b) 1 c) 0 d) 3

5) If f(z) = θire , then

a) )ivu(r)z(f θθ +=′ b) )ivu(e)z(f rr
i +=′ θ−

c) θ=′ θdre)z(f i d) rivu)z(f +=′ θ P.T.O.
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6) If f(x) = –f(– x) and f(x) satisfy the Dirichlet’s conditions, then f(x) can be
expanded in a Fourier series containing
a) only sine terms b) only cosine terms
c) cosine terms and a constant term d) both sine and cosine terms

7) Which of the following function is not periodic ?

a) f(x) = cos2x + cos3x b) f(x) = x8ie π

c) f(x) = e–x x10sin π d) f(x) = cos2x cos4x
8) The complementary function of (D4 – m4)y = sinmx is

a) c1e– mx + c2emx + c3 cosmx + c4 sinmx
b) (c1 + c2x)e– mx + c3 cosmx + c4 sinmx
c) (c1 + c2 x) emx + c3 cosmx + c4 sinmx
d) none of these

9)
16D

1
2 +  cos 4x is equal to

a)
8

x4cosx
b)

8
x4sinx

c)
8

x4sinx−
d)

8
x4cosx−

10) The particular integral of x2 D2y + 2xDy = 2x
1

 is

a) yp = c1 + c2 x2 b) yp = x – 2x
1

c) yp = 2x
1

d) yp = 2x2
1

11) The value of integral ∫
∞

−

0

t3e  sin5tdt is

a)
34

3−
b)

34
s

c)
34
5

d)
34

s−

12) L {e2t sin2t} =

a)
8s4s

2
2 +− b) 2

2
s 4+ c)

4s
s

2 + d)
8s4s

2s
2 +−

−

13) =
⎭
⎬
⎫

⎩
⎨
⎧

+
−

2
1

)3s(
1

L

a) t2 b) t3 c) te–3t d) e–3t

14) =
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

25)2s(
2s

L 2
1

a) e2t cos5t b) e2t cos25t c) e–2t sin5t d) e–2tcos5t

______________
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SECTION – I

2. Solve any three : 9
a) Solve : (D3 + D) y = cosx
b) Solve : (D2 – 9) y = e–3x + 1 + e3x

c) Solve : (D3 – 3D2 + 3D – 1) y = xex + ex

d) Solve : xlogxy2
dx
dy

x
dx

yd
x 2

2
2 =+−

e) Solve : 2y
dx
dy

)x1(
dx

yd
)x1( 2

2
2 =++++ sin log (1 + x).

3. Solve any three : 9

a) Find inverse Laplace transform of log 
2 2

2 2

s a
s b

⎛ ⎞+
⎜ ⎟+⎝ ⎠

b) Find ⎥⎦
⎤

⎢⎣
⎡

++
+−

2s2s
3s2

L 2
1

c) Find L [te–4t sin3t]

d) Evaluate 
at bt

0

e e
dt

t

∞ − −−
∫

e)

π>=
π<<=

t,tsin

t0,tcos)t(f

Express in terms of Heavisides unit step function and find Laplace transform.

4. Solve any two : 10

a) Solve x
2

2

2x2sinxsiny
dx

yd +=+
b) The equation of motion of a spring where one end is fixed and other end

supports weight of 10lbs is given by 064
dt
dx

25
8

dt
xd
2

2

=++ . If at t = 0, x = 0.25

and 0
dt
dx = , solve the equation.

Seat
No.
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c) Solve : (D2 + 3D + 2) y = 2 (t2 + t + 1) with y(0) = 2 and 0)0(y =′ , by Laplace
transform.

SECTION – II

5. Solve any three of the following : 9
a) Solve : (x2 – y2 – yz) p + (x2 – y2 – zx) q = z (x – y).
b) In a large consignment of electric bulbs, 10 percent are defective. A random

sample of 20 is taken for inspection. Find the probability that :
i) all are good bulbs ii) atmost three are defective bulbs.

c) Between 2 p.m. and 4 p.m. the average number of phone calls per minute
coining into a switch board of a company is 2.5. Find the probability during
a minute there will be :

i) no phone call ii) exactly 3 calls

d) Find the analytic function whose real part is 22 yxlogu += .

e) Find half-range sine series for xsinx in (0, π ).

6. Solve any three of the following : 9
a) Solve : p2 z2 + q2 = p2q
b) Sacks of sugar packed by an automatic loader have an average weight of

hundred kilograms with standard deviation of two hundred fifty grams.
Assuming a normal distribution, find the chance of getting a sack weighting
less than 99.5 kilograms. (Given :  For S.N.V.Z, area from z = 0 to z = 2 is
0.4772)

c) 10% tools produced in a certain manufacturing process turn out to be
defective. Find the probability that out of 20 tools selected at random there are

i) exactly two defectives ii) at least two defectives.
d) Show that the function u = x3 – 3xy2 + 3x2 – 3y2 + 1 is harmonic. Find the

analytic function assuming u as its real part.
e) Obtain the Fourier series expansion of x2 in ),( ππ− .

7. Solve any two of the following : 10

a) Solve the partial differential equation 
z z

2
x y

∂ ∂−
∂ ∂ = z; given

 z(x, 0) = 3e–5x + 2 e–3x by the method of separation of variables.

b) Evaluate : ∫ −−
π

c
2 2zz

)zcos(z
 dz, where cis |z – i| = 2.

c) Find the Fourier series expansion of 
⎩
⎨
⎧

<<−
<<

=
2x1;x1

1x0;x
)x(f .

_____________________
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14
1) L {e2t sin2t} =

a)
8s4s

2
2 +− b) 2

2
s 4+ c)

4s
s

2 + d)
8s4s

2s
2 +−

−

2) =
⎭
⎬
⎫

⎩
⎨
⎧

+
−

2
1

)3s(
1

L

a) t2 b) t3 c) te–3t d) e–3t

3) =
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

25)2s(
2s

L 2
1

a) e2t cos5t b) e2t cos25t c) e–2t sin5t d) e–2tcos5t
4) z = ax – cosx – cosy – ay + b is the general solution of

a) p + sinx = q + siny b) p – q = sin x – siny
c) p + q = sinx + siny d) p + q = sinx – siny

5) The solution of p + q = pq is

a) z = c
1a

ay
ax +

−
+ b) z = cay

1a
ax ++
−

c) z = ax + cy
a

1a +⎟
⎠
⎞⎜

⎝
⎛ −

d) z = cayx
1a

a ++⎟
⎠
⎞⎜

⎝
⎛

−
P.T.O.
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6) If the probability density function of a discrete random variable x which assumes
values x1, x2, x3 such that p(x1) = 2p (x2) = 3p (x3), the value of p(x2) is

a)
11
6

b)
13
7

c)
11
2

d)
11
3

7) If 2x – x2 + ay2  is to be harmonic, then a =
a) 2 b) 1 c) 0 d) 3

8) If f(z) = θire , then

a) )ivu(r)z(f θθ +=′ b) )ivu(e)z(f rr
i +=′ θ−

c) θ=′ θdre)z(f i d) rivu)z(f +=′ θ

9) If f(x) = –f(– x) and f(x) satisfy the Dirichlet’s conditions, then f(x) can be
expanded in a Fourier series containing
a) only sine terms b) only cosine terms
c) cosine terms and a constant term d) both sine and cosine terms

10) Which of the following function is not periodic ?

a) f(x) = cos2x + cos3x b) f(x) = x8ie π

c) f(x) = e–x x10sin π d) f(x) = cos2x cos4x
11) The complementary function of (D4 – m4)y = sinmx is

a) c1e– mx + c2emx + c3 cosmx + c4 sinmx
b) (c1 + c2x)e– mx + c3 cosmx + c4 sinmx
c) (c1 + c2 x) emx + c3 cosmx + c4 sinmx
d) none of these

12)
16D

1
2 +

 cos 4x is equal to

a)
8

x4cosx
b)

8
x4sinx

c)
8

x4sinx−
d)

8
x4cosx−

13) The particular integral of x2 D2y + 2xDy = 2x
1

 is

a) yp = c1 + c2 x2 b) yp = x – 2x
1

c) yp = 2x
1

d) yp = 2x2
1

14) The value of integral ∫
∞

−

0

t3e  sin5tdt is

a)
34

3−
b)

34
s

c)
34
5

d)
34

s−

______________
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SECTION – I

2. Solve any three : 9
a) Solve : (D3 + D) y = cosx
b) Solve : (D2 – 9) y = e–3x + 1 + e3x

c) Solve : (D3 – 3D2 + 3D – 1) y = xex + ex

d) Solve : xlogxy2
dx
dy

x
dx

yd
x 2

2
2 =+−

e) Solve : 2y
dx
dy

)x1(
dx

yd
)x1( 2

2
2 =++++ sin log (1 + x).

3. Solve any three : 9

a) Find inverse Laplace transform of log 
2 2

2 2

s a
s b

⎛ ⎞+
⎜ ⎟+⎝ ⎠

b) Find ⎥⎦
⎤

⎢⎣
⎡

++
+−

2s2s
3s2

L 2
1

c) Find L [te–4t sin3t]

d) Evaluate 
at bt

0

e e
dt

t

∞ − −−
∫

e)

π>=
π<<=

t,tsin

t0,tcos)t(f

Express in terms of Heavisides unit step function and find Laplace transform.

4. Solve any two : 10

a) Solve x
2

2

2x2sinxsiny
dx

yd +=+
b) The equation of motion of a spring where one end is fixed and other end

supports weight of 10lbs is given by 064
dt
dx

25
8

dt
xd
2

2

=++ . If at t = 0, x = 0.25

and 0
dt
dx = , solve the equation.

Seat
No.
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c) Solve : (D2 + 3D + 2) y = 2 (t2 + t + 1) with y(0) = 2 and 0)0(y =′ , by Laplace
transform.

SECTION – II

5. Solve any three of the following : 9
a) Solve : (x2 – y2 – yz) p + (x2 – y2 – zx) q = z (x – y).
b) In a large consignment of electric bulbs, 10 percent are defective. A random

sample of 20 is taken for inspection. Find the probability that :
i) all are good bulbs ii) atmost three are defective bulbs.

c) Between 2 p.m. and 4 p.m. the average number of phone calls per minute
coining into a switch board of a company is 2.5. Find the probability during
a minute there will be :

i) no phone call ii) exactly 3 calls

d) Find the analytic function whose real part is 22 yxlogu += .

e) Find half-range sine series for xsinx in (0, π ).

6. Solve any three of the following : 9
a) Solve : p2 z2 + q2 = p2q
b) Sacks of sugar packed by an automatic loader have an average weight of

hundred kilograms with standard deviation of two hundred fifty grams.
Assuming a normal distribution, find the chance of getting a sack weighting
less than 99.5 kilograms. (Given :  For S.N.V.Z, area from z = 0 to z = 2 is
0.4772)

c) 10% tools produced in a certain manufacturing process turn out to be
defective. Find the probability that out of 20 tools selected at random there are

i) exactly two defectives ii) at least two defectives.
d) Show that the function u = x3 – 3xy2 + 3x2 – 3y2 + 1 is harmonic. Find the

analytic function assuming u as its real part.
e) Obtain the Fourier series expansion of x2 in ),( ππ− .

7. Solve any two of the following : 10

a) Solve the partial differential equation 
z z

2
x y

∂ ∂−
∂ ∂ = z; given

 z(x, 0) = 3e–5x + 2 e–3x by the method of separation of variables.

b) Evaluate : ∫ −−
π

c
2 2zz

)zcos(z
 dz, where cis |z – i| = 2.

c) Find the Fourier series expansion of 
⎩
⎨
⎧

<<−
<<

=
2x1;x1

1x0;x
)x(f .

_____________________
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S.E. (Mech.) Part – I (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – III

Day and Date : Saturday, 16-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

           N.B.  : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

5) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14
1) If the probability density function of a discrete random variable x which assumes

values x1, x2, x3 such that p(x1) = 2p (x2) = 3p (x3), the value of p(x2) is

a)
11
6

b)
13
7

c)
11
2

d)
11
3

2) If 2x – x2 + ay2  is to be harmonic, then a =
a) 2 b) 1 c) 0 d) 3

3) If f(z) = θire , then

a) )ivu(r)z(f θθ +=′ b) )ivu(e)z(f rr
i +=′ θ−

c) θ=′ θdre)z(f i d) rivu)z(f +=′ θ

4) If f(x) = –f(– x) and f(x) satisfy the Dirichlet’s conditions, then f(x) can be
expanded in a Fourier series containing
a) only sine terms b) only cosine terms
c) cosine terms and a constant term d) both sine and cosine terms

5) Which of the following function is not periodic ?

a) f(x) = cos2x + cos3x b) f(x) = x8ie π

c) f(x) = e–x x10sin π d) f(x) = cos2x cos4x

P.T.O.
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6) The complementary function of (D4 – m4)y = sinmx is
a) c1e– mx + c2emx + c3 cosmx + c4 sinmx
b) (c1 + c2x)e– mx + c3 cosmx + c4 sinmx
c) (c1 + c2 x) emx + c3 cosmx + c4 sinmx
d) none of these

7)
16D

1
2 +  cos 4x is equal to

a)
8

x4cosx
b)

8
x4sinx

c)
8

x4sinx−
d)

8
x4cosx−

8) The particular integral of x2 D2y + 2xDy = 2x
1

 is

a) yp = c1 + c2 x2 b) yp = x – 2x
1

c) yp = 2x
1

d) yp = 2x2
1

9) The value of integral ∫
∞

−

0

t3e  sin5tdt is

a)
34

3−
b)

34
s

c)
34
5

d)
34

s−

10) L {e2t sin2t} =

a)
8s4s

2
2 +−

b) 2

2
s 4+

c)
4s

s
2 +

d)
8s4s

2s
2 +−

−

11) =
⎭
⎬
⎫

⎩
⎨
⎧

+
−

2
1

)3s(
1

L

a) t2 b) t3 c) te–3t d) e–3t

12) =
⎭
⎬
⎫

⎩
⎨
⎧

++
+−

25)2s(
2s

L 2
1

a) e2t cos5t b) e2t cos25t c) e–2t sin5t d) e–2tcos5t
13) z = ax – cosx – cosy – ay + b is the general solution of

a) p + sinx = q + siny b) p – q = sin x – siny
c) p + q = sinx + siny d) p + q = sinx – siny

14) The solution of p + q = pq is

a) z = c
1a

ay
ax +

−
+ b) z = cay

1a
ax ++
−

c) z = ax + cy
a

1a +⎟
⎠
⎞⎜

⎝
⎛ −

d) z = cayx
1a

a ++⎟
⎠
⎞⎜

⎝
⎛

−

______________
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S.E. (Mech.) Part – I (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – III

Day and Date : Saturday, 16-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

           N.B.  : 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of calculator is allowed.

SECTION – I

2. Solve any three : 9
a) Solve : (D3 + D) y = cosx
b) Solve : (D2 – 9) y = e–3x + 1 + e3x

c) Solve : (D3 – 3D2 + 3D – 1) y = xex + ex

d) Solve : xlogxy2
dx
dy

x
dx

yd
x 2

2
2 =+−

e) Solve : 2y
dx
dy

)x1(
dx

yd
)x1( 2

2
2 =++++ sin log (1 + x).

3. Solve any three : 9

a) Find inverse Laplace transform of log 
2 2

2 2

s a
s b

⎛ ⎞+
⎜ ⎟+⎝ ⎠

b) Find ⎥⎦
⎤

⎢⎣
⎡

++
+−

2s2s
3s2

L 2
1

c) Find L [te–4t sin3t]

d) Evaluate 
at bt

0

e e
dt

t

∞ − −−
∫

e)

π>=
π<<=

t,tsin

t0,tcos)t(f

Express in terms of Heavisides unit step function and find Laplace transform.

4. Solve any two : 10

a) Solve x
2

2

2x2sinxsiny
dx

yd +=+
b) The equation of motion of a spring where one end is fixed and other end

supports weight of 10lbs is given by 064
dt
dx

25
8

dt
xd
2

2

=++ . If at t = 0, x = 0.25

and 0
dt
dx = , solve the equation.

Seat
No.
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c) Solve : (D2 + 3D + 2) y = 2 (t2 + t + 1) with y(0) = 2 and 0)0(y =′ , by Laplace
transform.

SECTION – II

5. Solve any three of the following : 9
a) Solve : (x2 – y2 – yz) p + (x2 – y2 – zx) q = z (x – y).
b) In a large consignment of electric bulbs, 10 percent are defective. A random

sample of 20 is taken for inspection. Find the probability that :
i) all are good bulbs ii) atmost three are defective bulbs.

c) Between 2 p.m. and 4 p.m. the average number of phone calls per minute
coining into a switch board of a company is 2.5. Find the probability during
a minute there will be :

i) no phone call ii) exactly 3 calls

d) Find the analytic function whose real part is 22 yxlogu += .

e) Find half-range sine series for xsinx in (0, π ).

6. Solve any three of the following : 9
a) Solve : p2 z2 + q2 = p2q
b) Sacks of sugar packed by an automatic loader have an average weight of

hundred kilograms with standard deviation of two hundred fifty grams.
Assuming a normal distribution, find the chance of getting a sack weighting
less than 99.5 kilograms. (Given :  For S.N.V.Z, area from z = 0 to z = 2 is
0.4772)

c) 10% tools produced in a certain manufacturing process turn out to be
defective. Find the probability that out of 20 tools selected at random there are

i) exactly two defectives ii) at least two defectives.
d) Show that the function u = x3 – 3xy2 + 3x2 – 3y2 + 1 is harmonic. Find the

analytic function assuming u as its real part.
e) Obtain the Fourier series expansion of x2 in ),( ππ− .

7. Solve any two of the following : 10

a) Solve the partial differential equation 
z z

2
x y

∂ ∂−
∂ ∂ = z; given

 z(x, 0) = 3e–5x + 2 e–3x by the method of separation of variables.

b) Evaluate : ∫ −−
π

c
2 2zz

)zcos(z
 dz, where cis |z – i| = 2.

c) Find the Fourier series expansion of 
⎩
⎨
⎧

<<−
<<

=
2x1;x1

1x0;x
)x(f .

_____________________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Full marks will be given to correct answer only.
4) No negative or partial marking.
5) All objective questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Type 1 : Match the following pairs : (1×3=3)

a) Cylindrical grinding machine p) The work rotates and tool is stationary

b) Planning machine q) The tool rotates and work in stationary

c) Lathe machine r) The work and tool both rotates

s) The tool is stationary and work
reciprocates

Type 2 : Identify the correct statement : (2×1=2)

1) a) In the set over tail stock taper turning method the tail stock is offset by the
set screw.

b) During set over tail stock taper turning operation the tool is pass parallel
to the axis of the machine.
a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

P.T.O.

P
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2) a) The EDM machine is best suitable for operation in ceramic materials.  (2×1=2)

b) In EDM machine the dielectric fluid is used to dip the workpiece during
the operation.

a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

Type 3 : Multiple correct answers. (2×1=2)

1) Tapping operation can be performed in
a) Drilling machine b) Lathe machine
c) Milling machine d) Boring machine

OR

2) External threading can be performed by (2×1=2)
a) Single point tool b) Knurling tool
c) Form tool d) Multiple edge cutter

Type 4 : Classical objective question : (1×5=5)

1) End mill cutters are used in
a) Lathe machine b) Vertical milling machine
c) Horizontal milling machine d) Slotting machine

2) The direction of rotation of tool is against to the motion of the work in
a) Climb milling b) Form milling
c) Up milling d) None of these

3) Broaching operation will be performed in
a) Single stroke b) Multiple stroke
c) Both d) None of above

4) In the grinding wheel specification, WC20M6V18 what V stands for ?
a) Abrasive b) Structure
c) Grade d) Bond

5) Gear shaving is the process of
a) Gear generation b) Gear parting
c) Gear finishing d) All the above

______________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017 Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : i) Attempt any three questions from each Sections.

ii) Draw the appropriate sketches wherever required.

iii) Assume suitable data if required.

SECTION – I

2. a) List the different types of accessories used on Lathe machine, briefly explain

three jaw Chuck.  5

b) Explain the working and construction of pillar type drilling machine.  4

3. a) Write the difference between Steady rest and follower rest. 4

b) Explain the construction and working of slotting machine. 5

4. a) Explain the working and construction of Electric Discharge Machine (EDM),

with its advantages and disadvantages. 5

b) For a given figure write the sequence of operation and work layout.  5
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5. Write short note on any three : (3×3=9)

a) Job holding devices used on drilling machine.

b) Difference between Capstan and turret lathe machine

c) Classification of manufacturing process.

d) Specification of Lathe machine.

SECTION – II

6. a) Explain the construction and working principles of Horizontal type boring
machine with the appropriate sketch. 5

b) Briefly explain UP milling and Down Milling process.  4

7. a) Explain the construction and working of gear Hobbing machine. 5

b) Explain the construction and working of surface grinding machine.  5

8. a) Explain simple indexing method, divide the periphery of a cylinder into 56
equal parts by simple indexing method.  5

Plate 1 : 15, 16, 17, 18, 19, 20

Plate 2 : 21, 23, 27, 29, 31, 33

Plate 3 : 37, 39, 41, 43, 47, 49

b) Explain the following terms, Glazing, Loading, Dressing and Truing.  4

9. Write the short notes on any three : (3×3=9)

a) Operation on Broaching Machine.

b) Introduction to CNC Machine.

c) Classification of milling machines.

d) Jig boring machine.

_____________________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Full marks will be given to correct answer only.
4) No negative or partial marking.
5) All objective questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Type 1 : Multiple correct answers. (2×1=2)

1) Tapping operation can be performed in
a) Drilling machine b) Lathe machine
c) Milling machine d) Boring machine

OR

2) External threading can be performed by (2×1=2)
a) Single point tool b) Knurling tool
c) Form tool d) Multiple edge cutter

Type 2 : Classical objective question : (1×5=5)

1) End mill cutters are used in
a) Lathe machine b) Vertical milling machine
c) Horizontal milling machine d) Slotting machine

2) The direction of rotation of tool is against to the motion of the work in
a) Climb milling b) Form milling
c) Up milling d) None of these

3) Broaching operation will be performed in
a) Single stroke b) Multiple stroke
c) Both d) None of above

P.T.O.

Q
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4) In the grinding wheel specification, WC20M6V18 what V stands for ?
a) Abrasive b) Structure
c) Grade d) Bond

5) Gear shaving is the process of
a) Gear generation b) Gear parting
c) Gear finishing d) All the above

Type 3 : Match the following pairs : (1×3=3)

a) Cylindrical grinding machine p) The work rotates and tool is stationary

b) Planning machine q) The tool rotates and work in stationary

c) Lathe machine r) The work and tool both rotates

s) The tool is stationary and work
reciprocates

Type 4 : Identify the correct statement : (2×1=2)

1) a) In the set over tail stock taper turning method the tail stock is offset by the
set screw.

b) During set over tail stock taper turning operation the tool is pass parallel
to the axis of the machine.
a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

2) a) The EDM machine is best suitable for operation in ceramic materials.  (2×1=2)

b) In EDM machine the dielectric fluid is used to dip the workpiece during
the operation.

a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

______________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : i) Attempt any three questions from each Sections.

ii) Draw the appropriate sketches wherever required.

iii) Assume suitable data if required.

SECTION – I

2. a) List the different types of accessories used on Lathe machine, briefly explain

three jaw Chuck.  5

b) Explain the working and construction of pillar type drilling machine.  4

3. a) Write the difference between Steady rest and follower rest. 4

b) Explain the construction and working of slotting machine. 5

4. a) Explain the working and construction of Electric Discharge Machine (EDM),

with its advantages and disadvantages. 5

b) For a given figure write the sequence of operation and work layout.  5
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5. Write short note on any three : (3×3=9)

a) Job holding devices used on drilling machine.

b) Difference between Capstan and turret lathe machine

c) Classification of manufacturing process.

d) Specification of Lathe machine.

SECTION – II

6. a) Explain the construction and working principles of Horizontal type boring
machine with the appropriate sketch. 5

b) Briefly explain UP milling and Down Milling process.  4

7. a) Explain the construction and working of gear Hobbing machine. 5

b) Explain the construction and working of surface grinding machine.  5

8. a) Explain simple indexing method, divide the periphery of a cylinder into 56
equal parts by simple indexing method.  5

Plate 1 : 15, 16, 17, 18, 19, 20

Plate 2 : 21, 23, 27, 29, 31, 33

Plate 3 : 37, 39, 41, 43, 47, 49

b) Explain the following terms, Glazing, Loading, Dressing and Truing.  4

9. Write the short notes on any three : (3×3=9)

a) Operation on Broaching Machine.

b) Introduction to CNC Machine.

c) Classification of milling machines.

d) Jig boring machine.

_____________________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Full marks will be given to correct answer only.
4) No negative or partial marking.
5) All objective questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Type 1 : Identify the correct statement : (2×1=2)

1) a) In the set over tail stock taper turning method the tail stock is offset by the
set screw.

b) During set over tail stock taper turning operation the tool is pass parallel
to the axis of the machine.
a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

2) a) The EDM machine is best suitable for operation in ceramic materials.  (2×1=2)

b) In EDM machine the dielectric fluid is used to dip the workpiece during
the operation.

a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

P.T.O.

R
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Type 2 : Multiple correct answers. (2×1=2)

1) Tapping operation can be performed in
a) Drilling machine b) Lathe machine
c) Milling machine d) Boring machine

OR

2) External threading can be performed by (2×1=2)
a) Single point tool b) Knurling tool
c) Form tool d) Multiple edge cutter

Type 3 : Classical objective question : (1×5=5)

1) End mill cutters are used in
a) Lathe machine b) Vertical milling machine
c) Horizontal milling machine d) Slotting machine

2) The direction of rotation of tool is against to the motion of the work in
a) Climb milling b) Form milling
c) Up milling d) None of these

3) Broaching operation will be performed in
a) Single stroke b) Multiple stroke
c) Both d) None of above

4) In the grinding wheel specification, WC20M6V18 what V stands for ?
a) Abrasive b) Structure
c) Grade d) Bond

5) Gear shaving is the process of
a) Gear generation b) Gear parting
c) Gear finishing d) All the above

Type 4 : Match the following pairs : (1×3=3)

a) Cylindrical grinding machine p) The work rotates and tool is stationary

b) Planning machine q) The tool rotates and work in stationary

c) Lathe machine r) The work and tool both rotates

s) The tool is stationary and work
reciprocates

______________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : i) Attempt any three questions from each Sections.

ii) Draw the appropriate sketches wherever required.

iii) Assume suitable data if required.

SECTION – I

2. a) List the different types of accessories used on Lathe machine, briefly explain

three jaw Chuck.  5

b) Explain the working and construction of pillar type drilling machine.  4

3. a) Write the difference between Steady rest and follower rest. 4

b) Explain the construction and working of slotting machine. 5

4. a) Explain the working and construction of Electric Discharge Machine (EDM),

with its advantages and disadvantages. 5

b) For a given figure write the sequence of operation and work layout.  5
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5. Write short note on any three : (3×3=9)

a) Job holding devices used on drilling machine.

b) Difference between Capstan and turret lathe machine

c) Classification of manufacturing process.

d) Specification of Lathe machine.

SECTION – II

6. a) Explain the construction and working principles of Horizontal type boring
machine with the appropriate sketch. 5

b) Briefly explain UP milling and Down Milling process.  4

7. a) Explain the construction and working of gear Hobbing machine. 5

b) Explain the construction and working of surface grinding machine.  5

8. a) Explain simple indexing method, divide the periphery of a cylinder into 56
equal parts by simple indexing method.  5

Plate 1 : 15, 16, 17, 18, 19, 20

Plate 2 : 21, 23, 27, 29, 31, 33

Plate 3 : 37, 39, 41, 43, 47, 49

b) Explain the following terms, Glazing, Loading, Dressing and Truing.  4

9. Write the short notes on any three : (3×3=9)

a) Operation on Broaching Machine.

b) Introduction to CNC Machine.

c) Classification of milling machines.

d) Jig boring machine.

_____________________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Full marks will be given to correct answer only.
4) No negative or partial marking.
5) All objective questions are compulsory.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Type 1 : Classical objective question : (1×5=5)

1) End mill cutters are used in
a) Lathe machine b) Vertical milling machine
c) Horizontal milling machine d) Slotting machine

2) The direction of rotation of tool is against to the motion of the work in
a) Climb milling b) Form milling
c) Up milling d) None of these

3) Broaching operation will be performed in
a) Single stroke b) Multiple stroke
c) Both d) None of above

4) In the grinding wheel specification, WC20M6V18 what V stands for ?
a) Abrasive b) Structure
c) Grade d) Bond

5) Gear shaving is the process of
a) Gear generation b) Gear parting
c) Gear finishing d) All the above

P.T.O.

S



Set S

SLR-TJ – 94 -2- �������	�

Type 2 : Match the following pairs : (1×3=3)

a) Cylindrical grinding machine p) The work rotates and tool is stationary

b) Planning machine q) The tool rotates and work in stationary

c) Lathe machine r) The work and tool both rotates

s) The tool is stationary and work
reciprocates

Type 3 : Identify the correct statement : (2×1=2)

1) a) In the set over tail stock taper turning method the tail stock is offset by the
set screw.

b) During set over tail stock taper turning operation the tool is pass parallel
to the axis of the machine.
a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

2) a) The EDM machine is best suitable for operation in ceramic materials.  (2×1=2)

b) In EDM machine the dielectric fluid is used to dip the workpiece during
the operation.

a) Statement a) is correct and statement b) is incorrect
b) Statement a) is incorrect and statement b) correct
c) Statement a) and b) both are correct
d) Statement a) and b) both are incorrect

Type 4 : Multiple correct answers. (2×1=2)

1) Tapping operation can be performed in
a) Drilling machine b) Lathe machine
c) Milling machine d) Boring machine

OR

2) External threading can be performed by (2×1=2)
a) Single point tool b) Knurling tool
c) Form tool d) Multiple edge cutter

______________
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S.E. (Mech.) (Part – I) (Old-CGPA) Examination, 2017
MACHINE TOOLS AND PROCESSES

Day and Date : Tuesday, 19-12-2017 Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : i) Attempt any three questions from each Sections.

ii) Draw the appropriate sketches wherever required.

iii) Assume suitable data if required.

SECTION – I

2. a) List the different types of accessories used on Lathe machine, briefly explain

three jaw Chuck.  5

b) Explain the working and construction of pillar type drilling machine.  4

3. a) Write the difference between Steady rest and follower rest. 4

b) Explain the construction and working of slotting machine. 5

4. a) Explain the working and construction of Electric Discharge Machine (EDM),

with its advantages and disadvantages. 5

b) For a given figure write the sequence of operation and work layout.  5
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5. Write short note on any three : (3×3=9)

a) Job holding devices used on drilling machine.

b) Difference between Capstan and turret lathe machine

c) Classification of manufacturing process.

d) Specification of Lathe machine.

SECTION – II

6. a) Explain the construction and working principles of Horizontal type boring
machine with the appropriate sketch. 5

b) Briefly explain UP milling and Down Milling process.  4

7. a) Explain the construction and working of gear Hobbing machine. 5

b) Explain the construction and working of surface grinding machine.  5

8. a) Explain simple indexing method, divide the periphery of a cylinder into 56
equal parts by simple indexing method.  5

Plate 1 : 15, 16, 17, 18, 19, 20

Plate 2 : 21, 23, 27, 29, 31, 33

Plate 3 : 37, 39, 41, 43, 47, 49

b) Explain the following terms, Glazing, Loading, Dressing and Truing.  4

9. Write the short notes on any three : (3×3=9)

a) Operation on Broaching Machine.

b) Introduction to CNC Machine.

c) Classification of milling machines.

d) Jig boring machine.

_____________________
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Seat
No. Set P

S.E. Mechanical Engineering (Part – II) (CGPA) Examination, 2017
THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) The lead screw of a lathe with nut forms a
a) Sliding pair b) Rolling pair
c) Screw pair d) Turning pair

2) In a kinematic chain, a quaternary joint is equivalent to
a) One binary joint b) Two binary joints
c) Three binary joints d) Four binary joints

3) A combination of kinematic pairs, joined in such a way that the relative motion
between the links is completely constrained, is called a
a) Structure b) Mechanism
c) Kinematic chain d) Inversion

4) According to Aronhold Kennedy’s theorem, if three bodies move relatively to
each other, their instantaneous centres will lie on a
a) Straight line b) Parabolic curve
c) Ellipse d) None of these

5) The coriolis component of acceleration is taken into account for
a) Slider crank mechanism
b) Four bar chain mechanism
c) Quick return motion mechanism
d) None of these

P.T.O.



Set P

SLR-TJ – 97 -2- �������	�

6) In a pantograph, all the pairs are
a) Turning pairs b) Sliding pairs
c) Spherical pairs d) Self-closed pairs

7) When the crank is at the inner dead centre, in a horizontal reciprocating
steam engine, then the velocity of the piston will be
a) Zero b) Minimum
c) Maximum d) None of these

8) The pressure angle of the cam ________with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease or increase

9) The point on the cam with maximum pressure angle is known as the
a) Cam centre b) Pitch point
c) Trace point d) Prime point

10) Path described by the trace point is known as the
a) Pitch curve b) Pitch circle
c) Prime circle d) Prime curve

11) The efficiency of a screw jack depends on
a) Pitch of threads b) Load
c) Both pitch and load d) Neither pitch nor load

12) The efficiency of a screw jack increases with
a) Decrease in load b) Increase in load
c) Decrease in pitch d) Increase in pitch

13) Which of the following brakes is commonly used in motor cars ?
a) Band brake b) Shoe brake
c) Band and block brake d) Internal expanding shoe brake

14) A Hartnell governor is a/an ________governor.
a) Dead weight b) Pendulum type
c) Inertia d) Spring-loaded

______________
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Seat
No.

 S.E. Mechanical Engineering (Part – II) (CGPA)
Examination, 2017

THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicates full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain inversions of single slider crank chain with neat sketches. 6

b) In a pin jointed four bar mechanism, as shown in Fig. II (a), AB = 300 mm,
BC = CD = 360 mm and AD = 600 mm. The angle BAD = 60°. The crank AB
rotates uniformly at 100 r.p.m. Locate all the instantaneous centres and find
the angular velocity of the link BC. 8

Fig. II (b)

3. a) In the toggle mechanism, as shown in Fig.III (a), the slider D is constrained
to move on a horizontal path. The crank OA is rotating in the counter-clockwise
direction at a speed of 180 r.p.m. The dimensions of various links are as
follows :

-3-
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OA = 180 mm; CB = 240 mm; AB = 360 mm; and BD = 540 mm.

For the given configuration, find : 1)  Velocity of slider D,  2) Angular velocity of
links AB, CB and BD. 7

Fig. III (a)

b) Explain Ackerman steering mechanism with neat sketch. 7

4. a) Two shafts are connected by a universal joint. The driving shaft rotates at a
uniform speed of 1200 r.p.m. Determine the greatest permissible angle between
the shaft axes so that the total fluctuation of speed does not exceed 100 r.p.m.
Also calculate the maximum and minimum speeds of the driven shaft.   6

b) The crank-pin circle radius of a horizontal engine is 300 mm. The mass of the
reciprocating parts is 250 kg. When the crank has travelled 60° from I.D.C.,
the difference between the driving and the back pressures is 0.35 N/mm2.
The connecting rod length between centres is 1.2 m and the cylinder bore
is 0.5 m. If the engine runs at 250 r.p.m. and if the effect of piston rod diameter
is neglected, calculate : 8

1) Pressure on slide bars

2) Thrust in the connecting rod

3) Tangential force on the crank-pin and

4) Turning moment on the crank shaft.

SECTION – II

5. a) A cam, with a minimum radius of 25 mm, rotating clockwise at a uniform
speed is to be designed to give a roller follower, at the end of a valve rod,
motion described below:

1) To raise the valve through 50 mm during 120° rotation of the cam;

2) To keep the valve fully raised through next 30°;

3) To lower the valve during next 60°; and

SLR-TJ – 97 -4- �������	�
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4) To keep the valve closed during rest of the revolution i.e. 150°;

The diameter of the roller is 20 mm and the diameter of the cam shaft is  25 mm.

Draw the profile of the cam when  (a) the line of stroke of the valve rod
passes through the axis of the cam shaft.

The displacement of the valve, while being raised and lowered, is to
take place with simple harmonic motion. 8

b) Derive an expression for torque required to lower the load in case of a screw
jack. 6

6. a) A conical pivot bearing 150 mm in diameter has a cone angle of 120°. If the
shaft supports an axial load of 20 kN and the coefficient of friction is 0.03, find
the power lost in friction when the shaft rotates at 200 r.p.m., assuming
1) Uniform pressure, and   2) Uniform wear. 6

b) Fig. VI (b) shows a brake shoe applied to a drum by a lever AB which is pivoted at a
fixed point A and rigidly fixed to the shoe. The radius of the drum is 160 mm. The
coefficient of friction at the brake lining is 0.3. If the drum rotates
clockwise, find the braking torque due to the horizontal force of 600 N at B. 8

Fig. VI (b)

7. a) A conical friction clutch is used to transmit 90 KW at 1500 r.p.m. The semi
cone angle is 20° and the coefficient of friction is 0.2. If the mean diameter of
the bearing surface is 375 mm and the intensity of normal pressure is not to
exceed 0.25 N/mm2, find the dimensions of the conical bearing surface and
the axial load required. 8

b) In a Hartnell governor, the extreme radii of rotations of the balls are 40 mm
and 60 mm and the corresponding speeds are 210 rpm and 230 rpm. The
mass of each ball is 3 kg. The lengths of the ball and the sleeve arms are
equal. Determine the initial compression and the constant of the central
spring. 6

_____________________

�������	� -5- SLR-TJ – 97



Set P



�������	� SLR-TJ – 97
Seat
No. Set Q

 S.E. Mechanical Engineering (Part – II) (CGPA) Examination, 2017
THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) The pressure angle of the cam ________with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease or increase

2) The point on the cam with maximum pressure angle is known as the
a) Cam centre b) Pitch point
c) Trace point d) Prime point

3) Path described by the trace point is known as the
a) Pitch curve b) Pitch circle
c) Prime circle d) Prime curve

4) The efficiency of a screw jack depends on
a) Pitch of threads b) Load
c) Both pitch and load d) Neither pitch nor load

5) The efficiency of a screw jack increases with
a) Decrease in load b) Increase in load
c) Decrease in pitch d) Increase in pitch

6) Which of the following brakes is commonly used in motor cars ?
a) Band brake b) Shoe brake
c) Band and block brake d) Internal expanding shoe brake

P.T.O.
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7) A Hartnell governor is a/an ________governor.
a) Dead weight b) Pendulum type
c) Inertia d) Spring-loaded

8) The lead screw of a lathe with nut forms a
a) Sliding pair b) Rolling pair
c) Screw pair d) Turning pair

9) In a kinematic chain, a quaternary joint is equivalent to
a) One binary joint b) Two binary joints
c) Three binary joints d) Four binary joints

10) A combination of kinematic pairs, joined in such a way that the relative motion
between the links is completely constrained, is called a
a) Structure b) Mechanism
c) Kinematic chain d) Inversion

11) According to Aronhold Kennedy’s theorem, if three bodies move relatively to
each other, their instantaneous centres will lie on a
a) Straight line b) Parabolic curve
c) Ellipse d) None of these

12) The coriolis component of acceleration is taken into account for
a) Slider crank mechanism
b) Four bar chain mechanism
c) Quick return motion mechanism
d) None of these

13) In a pantograph, all the pairs are
a) Turning pairs b) Sliding pairs
c) Spherical pairs d) Self-closed pairs

14) When the crank is at the inner dead centre, in a horizontal reciprocating
steam engine, then the velocity of the piston will be
a) Zero b) Minimum
c) Maximum d) None of these

______________
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 S.E. Mechanical Engineering (Part – II) (CGPA)
Examination, 2017

THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicates full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain inversions of single slider crank chain with neat sketches. 6

b) In a pin jointed four bar mechanism, as shown in Fig. II (a), AB = 300 mm,
BC = CD = 360 mm and AD = 600 mm. The angle BAD = 60°. The crank AB
rotates uniformly at 100 r.p.m. Locate all the instantaneous centres and find
the angular velocity of the link BC. 8

Fig. II (b)

3. a) In the toggle mechanism, as shown in Fig.III (a), the slider D is constrained
to move on a horizontal path. The crank OA is rotating in the counter-clockwise
direction at a speed of 180 r.p.m. The dimensions of various links are as
follows :
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OA = 180 mm; CB = 240 mm; AB = 360 mm; and BD = 540 mm.

For the given configuration, find : 1)  Velocity of slider D,  2) Angular velocity of
links AB, CB and BD. 7

Fig. III (a)

b) Explain Ackerman steering mechanism with neat sketch. 7

4. a) Two shafts are connected by a universal joint. The driving shaft rotates at a
uniform speed of 1200 r.p.m. Determine the greatest permissible angle between
the shaft axes so that the total fluctuation of speed does not exceed 100 r.p.m.
Also calculate the maximum and minimum speeds of the driven shaft.   6

b) The crank-pin circle radius of a horizontal engine is 300 mm. The mass of the
reciprocating parts is 250 kg. When the crank has travelled 60° from I.D.C.,
the difference between the driving and the back pressures is 0.35 N/mm2.
The connecting rod length between centres is 1.2 m and the cylinder bore
is 0.5 m. If the engine runs at 250 r.p.m. and if the effect of piston rod diameter
is neglected, calculate : 8

1) Pressure on slide bars

2) Thrust in the connecting rod

3) Tangential force on the crank-pin and

4) Turning moment on the crank shaft.

SECTION – II

5. a) A cam, with a minimum radius of 25 mm, rotating clockwise at a uniform
speed is to be designed to give a roller follower, at the end of a valve rod,
motion described below:

1) To raise the valve through 50 mm during 120° rotation of the cam;

2) To keep the valve fully raised through next 30°;

3) To lower the valve during next 60°; and
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4) To keep the valve closed during rest of the revolution i.e. 150°;

The diameter of the roller is 20 mm and the diameter of the cam shaft is  25 mm.

Draw the profile of the cam when  (a) the line of stroke of the valve rod
passes through the axis of the cam shaft.

The displacement of the valve, while being raised and lowered, is to
take place with simple harmonic motion. 8

b) Derive an expression for torque required to lower the load in case of a screw
jack. 6

6. a) A conical pivot bearing 150 mm in diameter has a cone angle of 120°. If the
shaft supports an axial load of 20 kN and the coefficient of friction is 0.03, find
the power lost in friction when the shaft rotates at 200 r.p.m., assuming
1) Uniform pressure, and   2) Uniform wear. 6

b) Fig. VI (b) shows a brake shoe applied to a drum by a lever AB which is pivoted at a
fixed point A and rigidly fixed to the shoe. The radius of the drum is 160 mm. The
coefficient of friction at the brake lining is 0.3. If the drum rotates
clockwise, find the braking torque due to the horizontal force of 600 N at B. 8

Fig. VI (b)

7. a) A conical friction clutch is used to transmit 90 KW at 1500 r.p.m. The semi
cone angle is 20° and the coefficient of friction is 0.2. If the mean diameter of
the bearing surface is 375 mm and the intensity of normal pressure is not to
exceed 0.25 N/mm2, find the dimensions of the conical bearing surface and
the axial load required. 8

b) In a Hartnell governor, the extreme radii of rotations of the balls are 40 mm
and 60 mm and the corresponding speeds are 210 rpm and 230 rpm. The
mass of each ball is 3 kg. The lengths of the ball and the sleeve arms are
equal. Determine the initial compression and the constant of the central
spring. 6

_____________________
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 S.E. Mechanical Engineering (Part – II) (CGPA) Examination, 2017
THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) The coriolis component of acceleration is taken into account for
a) Slider crank mechanism
b) Four bar chain mechanism
c) Quick return motion mechanism
d) None of these

2) In a pantograph, all the pairs are
a) Turning pairs b) Sliding pairs
c) Spherical pairs d) Self-closed pairs

3) When the crank is at the inner dead centre, in a horizontal reciprocating
steam engine, then the velocity of the piston will be
a) Zero b) Minimum
c) Maximum d) None of these

4) The pressure angle of the cam ________with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease or increase

5) The point on the cam with maximum pressure angle is known as the
a) Cam centre b) Pitch point
c) Trace point d) Prime point

P.T.O.
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6) Path described by the trace point is known as the
a) Pitch curve b) Pitch circle
c) Prime circle d) Prime curve

7) The efficiency of a screw jack depends on
a) Pitch of threads b) Load
c) Both pitch and load d) Neither pitch nor load

8) The efficiency of a screw jack increases with
a) Decrease in load b) Increase in load
c) Decrease in pitch d) Increase in pitch

9) Which of the following brakes is commonly used in motor cars ?
a) Band brake b) Shoe brake
c) Band and block brake d) Internal expanding shoe brake

10) A Hartnell governor is a/an ________governor.
a) Dead weight b) Pendulum type
c) Inertia d) Spring-loaded

11) The lead screw of a lathe with nut forms a
a) Sliding pair b) Rolling pair
c) Screw pair d) Turning pair

12) In a kinematic chain, a quaternary joint is equivalent to
a) One binary joint b) Two binary joints
c) Three binary joints d) Four binary joints

13) A combination of kinematic pairs, joined in such a way that the relative motion
between the links is completely constrained, is called a
a) Structure b) Mechanism
c) Kinematic chain d) Inversion

14) According to Aronhold Kennedy’s theorem, if three bodies move relatively to
each other, their instantaneous centres will lie on a
a) Straight line b) Parabolic curve
c) Ellipse d) None of these

______________
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Seat
No.

 S.E. Mechanical Engineering (Part – II) (CGPA)
Examination, 2017

THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicates full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain inversions of single slider crank chain with neat sketches. 6

b) In a pin jointed four bar mechanism, as shown in Fig. II (a), AB = 300 mm,
BC = CD = 360 mm and AD = 600 mm. The angle BAD = 60°. The crank AB
rotates uniformly at 100 r.p.m. Locate all the instantaneous centres and find
the angular velocity of the link BC. 8

Fig. II (b)

3. a) In the toggle mechanism, as shown in Fig.III (a), the slider D is constrained
to move on a horizontal path. The crank OA is rotating in the counter-clockwise
direction at a speed of 180 r.p.m. The dimensions of various links are as
follows :

-3-
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OA = 180 mm; CB = 240 mm; AB = 360 mm; and BD = 540 mm.

For the given configuration, find : 1)  Velocity of slider D,  2) Angular velocity of
links AB, CB and BD. 7

Fig. III (a)

b) Explain Ackerman steering mechanism with neat sketch. 7

4. a) Two shafts are connected by a universal joint. The driving shaft rotates at a
uniform speed of 1200 r.p.m. Determine the greatest permissible angle between
the shaft axes so that the total fluctuation of speed does not exceed 100 r.p.m.
Also calculate the maximum and minimum speeds of the driven shaft.   6

b) The crank-pin circle radius of a horizontal engine is 300 mm. The mass of the
reciprocating parts is 250 kg. When the crank has travelled 60° from I.D.C.,
the difference between the driving and the back pressures is 0.35 N/mm2.
The connecting rod length between centres is 1.2 m and the cylinder bore
is 0.5 m. If the engine runs at 250 r.p.m. and if the effect of piston rod diameter
is neglected, calculate : 8

1) Pressure on slide bars

2) Thrust in the connecting rod

3) Tangential force on the crank-pin and

4) Turning moment on the crank shaft.

SECTION – II

5. a) A cam, with a minimum radius of 25 mm, rotating clockwise at a uniform
speed is to be designed to give a roller follower, at the end of a valve rod,
motion described below:

1) To raise the valve through 50 mm during 120° rotation of the cam;

2) To keep the valve fully raised through next 30°;

3) To lower the valve during next 60°; and
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4) To keep the valve closed during rest of the revolution i.e. 150°;

The diameter of the roller is 20 mm and the diameter of the cam shaft is  25 mm.

Draw the profile of the cam when  (a) the line of stroke of the valve rod
passes through the axis of the cam shaft.

The displacement of the valve, while being raised and lowered, is to
take place with simple harmonic motion. 8

b) Derive an expression for torque required to lower the load in case of a screw
jack. 6

6. a) A conical pivot bearing 150 mm in diameter has a cone angle of 120°. If the
shaft supports an axial load of 20 kN and the coefficient of friction is 0.03, find
the power lost in friction when the shaft rotates at 200 r.p.m., assuming
1) Uniform pressure, and   2) Uniform wear. 6

b) Fig. VI (b) shows a brake shoe applied to a drum by a lever AB which is pivoted at a
fixed point A and rigidly fixed to the shoe. The radius of the drum is 160 mm. The
coefficient of friction at the brake lining is 0.3. If the drum rotates
clockwise, find the braking torque due to the horizontal force of 600 N at B. 8

Fig. VI (b)

7. a) A conical friction clutch is used to transmit 90 KW at 1500 r.p.m. The semi
cone angle is 20° and the coefficient of friction is 0.2. If the mean diameter of
the bearing surface is 375 mm and the intensity of normal pressure is not to
exceed 0.25 N/mm2, find the dimensions of the conical bearing surface and
the axial load required. 8

b) In a Hartnell governor, the extreme radii of rotations of the balls are 40 mm
and 60 mm and the corresponding speeds are 210 rpm and 230 rpm. The
mass of each ball is 3 kg. The lengths of the ball and the sleeve arms are
equal. Determine the initial compression and the constant of the central
spring. 6

_____________________
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  S.E. Mechanical Engineering (Part – II) (CGPA) Examination, 2017
THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) Path described by the trace point is known as the
a) Pitch curve b) Pitch circle
c) Prime circle d) Prime curve

2) The efficiency of a screw jack depends on
a) Pitch of threads b) Load
c) Both pitch and load d) Neither pitch nor load

3) The efficiency of a screw jack increases with
a) Decrease in load b) Increase in load
c) Decrease in pitch d) Increase in pitch

4) Which of the following brakes is commonly used in motor cars ?
a) Band brake b) Shoe brake
c) Band and block brake d) Internal expanding shoe brake

5) A Hartnell governor is a/an ________governor.
a) Dead weight b) Pendulum type
c) Inertia d) Spring-loaded

6) The lead screw of a lathe with nut forms a
a) Sliding pair b) Rolling pair
c) Screw pair d) Turning pair

P.T.O.
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7) In a kinematic chain, a quaternary joint is equivalent to
a) One binary joint b) Two binary joints
c) Three binary joints d) Four binary joints

8) A combination of kinematic pairs, joined in such a way that the relative motion
between the links is completely constrained, is called a
a) Structure b) Mechanism
c) Kinematic chain d) Inversion

9) According to Aronhold Kennedy’s theorem, if three bodies move relatively to
each other, their instantaneous centres will lie on a
a) Straight line b) Parabolic curve
c) Ellipse d) None of these

10) The coriolis component of acceleration is taken into account for
a) Slider crank mechanism
b) Four bar chain mechanism
c) Quick return motion mechanism
d) None of these

11) In a pantograph, all the pairs are
a) Turning pairs b) Sliding pairs
c) Spherical pairs d) Self-closed pairs

12) When the crank is at the inner dead centre, in a horizontal reciprocating
steam engine, then the velocity of the piston will be
a) Zero b) Minimum
c) Maximum d) None of these

13) The pressure angle of the cam ________with increase in the base circle
diameter.
a) Decreases b) Increases
c) Does not change d) May decrease or increase

14) The point on the cam with maximum pressure angle is known as the
a) Cam centre b) Pitch point
c) Trace point d) Prime point

______________
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 S.E. Mechanical Engineering (Part – II) (CGPA)
Examination, 2017

THEORY OF MACHINES – I

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicates full marks.
4) Draw neat sketches wherever necessary.
5) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain inversions of single slider crank chain with neat sketches. 6

b) In a pin jointed four bar mechanism, as shown in Fig. II (a), AB = 300 mm,
BC = CD = 360 mm and AD = 600 mm. The angle BAD = 60°. The crank AB
rotates uniformly at 100 r.p.m. Locate all the instantaneous centres and find
the angular velocity of the link BC. 8

Fig. II (b)

3. a) In the toggle mechanism, as shown in Fig.III (a), the slider D is constrained
to move on a horizontal path. The crank OA is rotating in the counter-clockwise
direction at a speed of 180 r.p.m. The dimensions of various links are as
follows :
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OA = 180 mm; CB = 240 mm; AB = 360 mm; and BD = 540 mm.

For the given configuration, find : 1)  Velocity of slider D,  2) Angular velocity of
links AB, CB and BD. 7

Fig. III (a)

b) Explain Ackerman steering mechanism with neat sketch. 7

4. a) Two shafts are connected by a universal joint. The driving shaft rotates at a
uniform speed of 1200 r.p.m. Determine the greatest permissible angle between
the shaft axes so that the total fluctuation of speed does not exceed 100 r.p.m.
Also calculate the maximum and minimum speeds of the driven shaft.   6

b) The crank-pin circle radius of a horizontal engine is 300 mm. The mass of the
reciprocating parts is 250 kg. When the crank has travelled 60° from I.D.C.,
the difference between the driving and the back pressures is 0.35 N/mm2.
The connecting rod length between centres is 1.2 m and the cylinder bore
is 0.5 m. If the engine runs at 250 r.p.m. and if the effect of piston rod diameter
is neglected, calculate : 8

1) Pressure on slide bars

2) Thrust in the connecting rod

3) Tangential force on the crank-pin and

4) Turning moment on the crank shaft.

SECTION – II

5. a) A cam, with a minimum radius of 25 mm, rotating clockwise at a uniform
speed is to be designed to give a roller follower, at the end of a valve rod,
motion described below:

1) To raise the valve through 50 mm during 120° rotation of the cam;

2) To keep the valve fully raised through next 30°;

3) To lower the valve during next 60°; and
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4) To keep the valve closed during rest of the revolution i.e. 150°;

The diameter of the roller is 20 mm and the diameter of the cam shaft is  25 mm.

Draw the profile of the cam when  (a) the line of stroke of the valve rod
passes through the axis of the cam shaft.

The displacement of the valve, while being raised and lowered, is to
take place with simple harmonic motion. 8

b) Derive an expression for torque required to lower the load in case of a screw
jack. 6

6. a) A conical pivot bearing 150 mm in diameter has a cone angle of 120°. If the
shaft supports an axial load of 20 kN and the coefficient of friction is 0.03, find
the power lost in friction when the shaft rotates at 200 r.p.m., assuming
1) Uniform pressure, and   2) Uniform wear. 6

b) Fig. VI (b) shows a brake shoe applied to a drum by a lever AB which is pivoted at a
fixed point A and rigidly fixed to the shoe. The radius of the drum is 160 mm. The
coefficient of friction at the brake lining is 0.3. If the drum rotates
clockwise, find the braking torque due to the horizontal force of 600 N at B. 8

Fig. VI (b)

7. a) A conical friction clutch is used to transmit 90 KW at 1500 r.p.m. The semi
cone angle is 20° and the coefficient of friction is 0.2. If the mean diameter of
the bearing surface is 375 mm and the intensity of normal pressure is not to
exceed 0.25 N/mm2, find the dimensions of the conical bearing surface and
the axial load required. 8

b) In a Hartnell governor, the extreme radii of rotations of the balls are 40 mm
and 60 mm and the corresponding speeds are 210 rpm and 230 rpm. The
mass of each ball is 3 kg. The lengths of the ball and the sleeve arms are
equal. Determine the initial compression and the constant of the central
spring. 6

_____________________
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 S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1.A)  MCQ with only one answer correct (1 mark each) (1×6=6)

1) Sand which forms the surface of mould is
a) Backing sand b) Facing sand
c) Green sand d) All of these

2) Feeder should solidify
a) After solidification of casting
b) Along with casting
c) Before casting
d) Any time during solidification of casting

3) The chock area is generally provided at
a) Gate b) Pouring cup c) Feeder d) Mould cavity

4) Spanner is manufactured by
a) Rolling b) Open die forging
c) Direct extrusion d) Closed die forging

5) Which of the following is backward type extrusion ?
a) Direct b) Impact c) Hydrostatic d) None of above

6) Permanent mould casting is used for manufacturing of
a) Carburetor of two wheeler b) Turbine blades
c) Electric motor body d) 6 cylinder engine body

P.T.O.
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B) MCQ with more than one answer correct (2 marks each): (2×4=8)

1) For joining of two parts without use of extra filler metal, following processes
are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

2) Investment casting
a) Uses metal pattern
b) Suitable for mass production
c) Does not uses core
d) Used for manufacturing of lathe bed

3) Among the following, properties of moulding sand are
a) High refractoriness
b) High thermal expansion coefficient
c) High cohesiveness
d) Reactive to metal

4) Which of the following are cold working processes ?
a) Impact extrusion b) Piercing
c) Wire drawing d) Open die forging

______________
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  S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable date wherever necessary and

mention in clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Enlist various properties of green sand. What is facing sand ? 5

b) Explain steps in casting process with flow chart. 4

c) Explain CO2 process of core making. What are its advantages and
limitations ? 5

3. a) What is pattern ? Enlist the types of patterns and draw the sketch of match
plated cope and drag pattern. 6

b) Explain advantages and limitations of centrifugal casting process. 4

c) Explain the process of gravity die casting with neat sketch. 4

4. a) Explain the process of compression molding of plastics with neat sketch.
What are its advantages ? 6

b) Enlist the charge materials added to cupolas. What is flux ? 4

c) Explain stages in fettling of casting. 4
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SECTION – II

5. a) Enlist any four components produced by rolling and forging respectively. 4

b) Explain the process of cold rolling of sheet with flow chart. 5

c) Explain basic hand forging operations and their applications. 5

6. a) Explain the process of impact extrusion with its advantages, limitations and
applications. 5

b) Explain the process of multi pass wire drawing with neat sketch. 5

c) Compare between tube extrusion and tube drawing. 4

7. a) Explain the process of TIG welding pointing out its advantages, limitations
and applications. 5

b) Explain the process of resistance spot welding. What are its types ? Explain
its application. 5

c) Compare between gas welding and arc welding. 4

_____________________
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 S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct (1 mark each) (1×6=6)

1) Which of the following is backward type extrusion ?
a) Direct b) Impact c) Hydrostatic d) None of above

2) Permanent mould casting is used for manufacturing of
a) Carburetor of two wheeler b) Turbine blades
c) Electric motor body d) 6 cylinder engine body

3) Spanner is manufactured by
a) Rolling b) Open die forging
c) Direct extrusion d) Closed die forging

4) The chock area is generally provided at
a) Gate b) Pouring cup c) Feeder d) Mould cavity

5) Sand which forms the surface of mould is
a) Backing sand b) Facing sand
c) Green sand d) All of these

6) Feeder should solidify
a) After solidification of casting
b) Along with casting
c) Before casting
d) Any time during solidification of casting

P.T.O.
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B) MCQ with more than one answer correct (2 marks each): (2×4=8)

1) Which of the following are cold working processes ?
a) Impact extrusion b) Piercing
c) Wire drawing d) Open die forging

2) For joining of two parts without use of extra filler metal, following processes
are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

3) Investment casting
a) Uses metal pattern
b) Suitable for mass production
c) Does not uses core
d) Used for manufacturing of lathe bed

4) Among the following, properties of moulding sand are
a) High refractoriness
b) High thermal expansion coefficient
c) High cohesiveness
d) Reactive to metal

______________
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  S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable date wherever necessary and

mention in clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Enlist various properties of green sand. What is facing sand ? 5

b) Explain steps in casting process with flow chart. 4

c) Explain CO2 process of core making. What are its advantages and
limitations ? 5

3. a) What is pattern ? Enlist the types of patterns and draw the sketch of match
plated cope and drag pattern. 6

b) Explain advantages and limitations of centrifugal casting process. 4

c) Explain the process of gravity die casting with neat sketch. 4

4. a) Explain the process of compression molding of plastics with neat sketch.
What are its advantages ? 6

b) Enlist the charge materials added to cupolas. What is flux ? 4

c) Explain stages in fettling of casting. 4
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SECTION – II

5. a) Enlist any four components produced by rolling and forging respectively. 4

b) Explain the process of cold rolling of sheet with flow chart. 5

c) Explain basic hand forging operations and their applications. 5

6. a) Explain the process of impact extrusion with its advantages, limitations and
applications. 5

b) Explain the process of multi pass wire drawing with neat sketch. 5

c) Compare between tube extrusion and tube drawing. 4

7. a) Explain the process of TIG welding pointing out its advantages, limitations
and applications. 5

b) Explain the process of resistance spot welding. What are its types ? Explain
its application. 5

c) Compare between gas welding and arc welding. 4

_____________________
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 S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct (1 mark each) (1×6=6)

1) The chock area is generally provided at
a) Gate b) Pouring cup c) Feeder d) Mould cavity

2) Sand which forms the surface of mould is
a) Backing sand b) Facing sand
c) Green sand d) All of these

3) Feeder should solidify
a) After solidification of casting
b) Along with casting
c) Before casting
d) Any time during solidification of casting

4) Which of the following is backward type extrusion ?
a) Direct b) Impact c) Hydrostatic d) None of above

5) Permanent mould casting is used for manufacturing of
a) Carburetor of two wheeler b) Turbine blades
c) Electric motor body d) 6 cylinder engine body

6) Spanner is manufactured by
a) Rolling b) Open die forging
c) Direct extrusion d) Closed die forging

P.T.O.
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B) MCQ with more than one answer correct (2 marks each): (2×4=8)

1) Investment casting
a) Uses metal pattern
b) Suitable for mass production
c) Does not uses core
d) Used for manufacturing of lathe bed

2) Among the following, properties of moulding sand are
a) High refractoriness
b) High thermal expansion coefficient
c) High cohesiveness
d) Reactive to metal

3) Which of the following are cold working processes ?
a) Impact extrusion b) Piercing
c) Wire drawing d) Open die forging

4) For joining of two parts without use of extra filler metal, following processes
are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

______________
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  S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable date wherever necessary and

mention in clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Enlist various properties of green sand. What is facing sand ? 5

b) Explain steps in casting process with flow chart. 4

c) Explain CO2 process of core making. What are its advantages and
limitations ? 5

3. a) What is pattern ? Enlist the types of patterns and draw the sketch of match
plated cope and drag pattern. 6

b) Explain advantages and limitations of centrifugal casting process. 4

c) Explain the process of gravity die casting with neat sketch. 4

4. a) Explain the process of compression molding of plastics with neat sketch.
What are its advantages ? 6

b) Enlist the charge materials added to cupolas. What is flux ? 4

c) Explain stages in fettling of casting. 4
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SECTION – II

5. a) Enlist any four components produced by rolling and forging respectively. 4

b) Explain the process of cold rolling of sheet with flow chart. 5

c) Explain basic hand forging operations and their applications. 5

6. a) Explain the process of impact extrusion with its advantages, limitations and
applications. 5

b) Explain the process of multi pass wire drawing with neat sketch. 5

c) Compare between tube extrusion and tube drawing. 4

7. a) Explain the process of TIG welding pointing out its advantages, limitations
and applications. 5

b) Explain the process of resistance spot welding. What are its types ? Explain
its application. 5

c) Compare between gas welding and arc welding. 4

_____________________
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Seat
No. Set S

 S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1.A)  MCQ with only one answer correct (1 mark each) (1×6=6)

1) Permanent mould casting is used for manufacturing of
a) Carburetor of two wheeler b) Turbine blades
c) Electric motor body d) 6 cylinder engine body

2) Which of the following is backward type extrusion ?
a) Direct b) Impact c) Hydrostatic d) None of above

3) Sand which forms the surface of mould is
a) Backing sand b) Facing sand
c) Green sand d) All of these

4) Feeder should solidify
a) After solidification of casting
b) Along with casting
c) Before casting
d) Any time during solidification of casting

5) Spanner is manufactured by
a) Rolling b) Open die forging
c) Direct extrusion d) Closed die forging

6) The chock area is generally provided at
a) Gate b) Pouring cup c) Feeder d) Mould cavity

P.T.O.
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B) MCQ with more than one answer correct (2 marks each): (2×4=8)

1) Among the following, properties of moulding sand are
a) High refractoriness
b) High thermal expansion coefficient
c) High cohesiveness
d) Reactive to metal

2) Which of the following are cold working processes ?
a) Impact extrusion b) Piercing
c) Wire drawing d) Open die forging

3) For joining of two parts without use of extra filler metal, following processes
are used
a) Brazing b) TIG welding
c) MIG welding d) Resistance welding

4) Investment casting
a) Uses metal pattern
b) Suitable for mass production
c) Does not uses core
d) Used for manufacturing of lathe bed

______________



Set S

�������	� -3- SLR-TJ – 98

Seat
No.

  S.E. (Mechanical Engineering) (Part – II) (CGPA)
Examination, 2017

MANUFACTURING PROCESSES

Day and Date : Thursday, 23-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable date wherever necessary and

mention in clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Enlist various properties of green sand. What is facing sand ? 5

b) Explain steps in casting process with flow chart. 4

c) Explain CO2 process of core making. What are its advantages and
limitations ? 5

3. a) What is pattern ? Enlist the types of patterns and draw the sketch of match
plated cope and drag pattern. 6

b) Explain advantages and limitations of centrifugal casting process. 4

c) Explain the process of gravity die casting with neat sketch. 4

4. a) Explain the process of compression molding of plastics with neat sketch.
What are its advantages ? 6

b) Enlist the charge materials added to cupolas. What is flux ? 4

c) Explain stages in fettling of casting. 4
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SECTION – II

5. a) Enlist any four components produced by rolling and forging respectively. 4

b) Explain the process of cold rolling of sheet with flow chart. 5

c) Explain basic hand forging operations and their applications. 5

6. a) Explain the process of impact extrusion with its advantages, limitations and
applications. 5

b) Explain the process of multi pass wire drawing with neat sketch. 5

c) Compare between tube extrusion and tube drawing. 4

7. a) Explain the process of TIG welding pointing out its advantages, limitations
and applications. 5

b) Explain the process of resistance spot welding. What are its types ? Explain
its application. 5

c) Compare between gas welding and arc welding. 4

_____________________
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T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) The maximum length of arc of contact of two mating gears in order to avoid
interference is

a) (r + R) sin φ b) (r + R) cos φ

c) (r + R) tan φ d) None of these

2) Type of gears used to connect two non parallel non intersecting shafts are
a) Spiral gears b) Helical gears
c) Spur gears d) None of above

3) Main difference in reverted gear train and epicyclic gear train is
a) speed ratio factor b) shaft position
c) direction of first and last gear d) no difference

4) In reverted gear train, direction of first and last gear
a) may be same or opposite b) is opposite
c) cant say d) is same

5) Gyroscopic effect occurs when
a) axis of spin and axis of pitch are perpendicular
b) axis of spin and precession are perpendicular
c) axis of spin and precession coincides
d) axis of spin and couple are perpendicular

6) The condition of correct gearing is

a) pitch line velocities of teeth be same

b) common normal to the pitch surface cuts the line of centre at a fixed point

c) radius of curvature of two profiles be same

d) none of the above

P.T.O.

Set PSeat
No. P
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7) In V-engine balancing, if 2 α  = 90°, value of Fp is

a) √ n/2sin.mr2 2 θω b) 2/mr 2ω

c) 2/mr 2ω d) 2mrω

8) When the primary direct crank of reciprocating engine makes an angle θ  with the
line of stroke, then the secondary direct crank will make angle of _________ with
the line of stroke.

a) 2 θ b) θ c) θ /2 d) 4 θ

9) Natural frequency of free torsional vibration of shaft is

a) π2
1 √q/l b) 2 π √ql

c) 2π √q/l d) π2
1 √ql

10) The equation of motion for a vibrating system with viscous damping is
d2x/dt2 + c/m.dx/dt + s/mx = 0

If the roots of this equation are real, then the system will be
a) Under damped b) Over damped
c) Critically damped d) Adequately damped

11) For dry friction of perfectly smooth surface value of coefficient of friction is
a) directly proportional to velocity
b) inversely proportional to velocity
c) decreases initially then remains constant
d) independent of velocity

12) Deflection of simply supported shaft with load at dist a from one end can be given as

a) wl3/48 EI b) wl4/84 El

c) wa2b2/3EIL d) wl3/84 EI

13) The partial balancing means

a) Balancing partially the revolving masses

b) Net balancing of engine

c) Balancing partially the reciprocating masses

d) All of the above

14) In flywheel rim Hoop’s stress can be found out by

a) v2ρ b) vρ

c) 2vρ d) 2DA/m π

———————

√



Set P

�������	�� -3- SLR-TJ – 101

T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data if necessary and mention it clearly.

SECTION – I

2. a) Differentiate different forms of tooth profile. 5
b) Explain Tabular method for epicyclic gear trains. 3
c) The turbine rotor of a ship having a mass of 200 kg rotates at 2000 rpm and its

radius of gyration is 0.3 m. If the rotation of the rotor is clockwise looking from
stern, determine the gyroscopic couple set  by the rotor when
i) Ship takes a left turn at a radius of 300 m at a speed of 30 km/hr.
ii) Ship pitches with bow rising at angular velocity of 1 rad/sec.
iii) Ship rolls at an angular velocity of 0.1 rad/sec. 6

3. a) Define Turning moment diagram, coefficient of fluctuation of speed, coefficient of
fluctuation of energy. 3

b) Define precessional angular motion, angle of Heel, right hand screw rule. 3
c) Two spiral gears A and B have 45 and 15 teeth at spiral angles of 20° and 50°

respectively. Both wheels are of same hand. A is 15 cm in diameter. Find the
distance between the shafts and angle between shafts. If the teeth are of 20° involute
form and coefficient of friction is 0.08, find the efficiency of gears. 8

4. a) An epicyclic gear train consist of sunwheel S a stationary internal gear E and
three identical planet wheels P carried on a star-shaped planet carrier C. The size

of different tooth wheels are such that the planet carrier C rotates 
5
1

 of speed of the

sunwheels no. of teeth on sunwheel are 16. The driving torque on the sunwheel is
100 Nm. Determine no. of teeth on different wheels, torque necessary to keep
internal gear stationary. 8

Seat
No.

Planet P

Sun wheel S

Carrier C

Planet P

Fig. 4-a
Planet P Internal gear E
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b) A flywheel of a steam engine weighs 2000 N and has a radius of gyration of
76 cm. The starting torque of steam engine is 1274 Nm and is assumed constant.
Determine angular acceleration of flywheel alongwith speed and kinetic energy
after 10 sec. 6

SECTION – II
5. A) Explain balancing of several masses in same plane. 4

B) A, B, C and D are four masses carried by a rotating shaft at radii 100, 125, 200 and
150 mm respectively. The planes in which the masses revolve are spaced
600 mm apart and the mass of B, C and D are 10 kg, 5 kg and 4 kg respectively.
Find the required mass A and the relative angular settings of the four masses so
that the shaft shall be in complete balance. 10

6. A) Derive equivalent stiffness of following system. 4

Fig. Q. 6A

B) The measurements on a mechanical vibrating system show that it has a mass of
8 kg and that the springs can be combined to give an equivalent spring of stiffness
5.4 N/mm. If the vibrating system have a dashpot attached which exerts a force of
40 N when the mass has a velocity of 1 m/s, find :
1) Critical damping coefficient.
2) Damping factor
3) Logarithmic decrement, and
4) Ratio of two consecutive amplitudes. 10

7. A) Explain vibration isolation and transmissibility. 6
B) A shaft in fig. carries two masses. The mass A is 600 kg with radius of gyration of

0.75  m and mass B is 900 kg with a radius of gyration of 0.9 m. Determine the
frequency of torsional vibrations. The modulus of rigidity of shaft material is 80 GN/m2. 8

————————
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T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) When the primary direct crank of reciprocating engine makes an angle θ  with the
line of stroke, then the secondary direct crank will make angle of _________ with
the line of stroke.
a) 2 θ b) θ c) θ /2 d) 4 θ

2) Natural frequency of free torsional vibration of shaft is

a) π2
1 √q/l b) 2 π √ql

c) 2 π √q/l d) π2
1 √ql

3) The equation of motion for a vibrating system with viscous damping is
d2x/dt2 + c/m.dx/dt + s/mx = 0
If the roots of this equation are real, then the system will be
a) Under damped b) Over damped
c) Critically damped d) Adequately damped

4) For dry friction of perfectly smooth surface value of coefficient of friction is
a) directly proportional to velocity
b) inversely proportional to velocity
c) decreases initially then remains constant
d) independent of velocity

5) Deflection of simply supported shaft with load at dist a from one end can be given as
a) wl3/48 EI b) wl4/84 El
c) wa2b2/3EIL d) wl3/84 EI

6) The partial balancing means
a) Balancing partially the revolving masses
b) Net balancing of engine
c) Balancing partially the reciprocating masses
d) All of the above

P.T.O.

Set PSeat
No. Q



Set Q

SLR-TJ – 101 -2- �������	��

7) In flywheel rim Hoop’s stress can be found out by

a) v2ρ b) vρ

c) 2vρ d) 2DA/m π

8) The maximum length of arc of contact of two mating gears in order to avoid
interference is

a) (r + R) sin φ b) (r + R) cos φ

c) (r + R) tan φ d) None of these

9) Type of gears used to connect two non parallel non intersecting shafts are
a) Spiral gears b) Helical gears
c) Spur gears d) None of above

10) Main difference in reverted gear train and epicyclic gear train is
a) speed ratio factor b) shaft position
c) direction of first and last gear d) no difference

11) In reverted gear train, direction of first and last gear
a) may be same or opposite b) is opposite
c) cant say d) is same

12) Gyroscopic effect occurs when
a) axis of spin and axis of pitch are perpendicular
b) axis of spin and precession are perpendicular
c) axis of spin and precession coincides
d) axis of spin and couple are perpendicular

13) The condition of correct gearing is

a) pitch line velocities of teeth be same

b) common normal to the pitch surface cuts the line of centre at a fixed point

c) radius of curvature of two profiles be same

d) none of the above

14) In V-engine balancing, if 2 α  = 90°, value of Fp is

a) √ n/2sin.mr2 2 θω b) 2/mr 2ω

c) 2/mr 2ω d) 2mrω

———————

√
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T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data if necessary and mention it clearly.

SECTION – I

2. a) Differentiate different forms of tooth profile. 5
b) Explain Tabular method for epicyclic gear trains. 3
c) The turbine rotor of a ship having a mass of 200 kg rotates at 2000 rpm and its

radius of gyration is 0.3 m. If the rotation of the rotor is clockwise looking from
stern, determine the gyroscopic couple set  by the rotor when
i) Ship takes a left turn at a radius of 300 m at a speed of 30 km/hr.
ii) Ship pitches with bow rising at angular velocity of 1 rad/sec.
iii) Ship rolls at an angular velocity of 0.1 rad/sec. 6

3. a) Define Turning moment diagram, coefficient of fluctuation of speed, coefficient of
fluctuation of energy. 3

b) Define precessional angular motion, angle of Heel, right hand screw rule. 3
c) Two spiral gears A and B have 45 and 15 teeth at spiral angles of 20° and 50°

respectively. Both wheels are of same hand. A is 15 cm in diameter. Find the
distance between the shafts and angle between shafts. If the teeth are of 20° involute
form and coefficient of friction is 0.08, find the efficiency of gears. 8

4. a) An epicyclic gear train consist of sunwheel S a stationary internal gear E and
three identical planet wheels P carried on a star-shaped planet carrier C. The size

of different tooth wheels are such that the planet carrier C rotates 
5
1

 of speed of the

sunwheels no. of teeth on sunwheel are 16. The driving torque on the sunwheel is
100 Nm. Determine no. of teeth on different wheels, torque necessary to keep
internal gear stationary. 8

Seat
No.

Planet P

Sun wheel S

Carrier C

Planet P

Fig. 4-a
Planet P Internal gear E
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b) A flywheel of a steam engine weighs 2000 N and has a radius of gyration of
76 cm. The starting torque of steam engine is 1274 Nm and is assumed constant.
Determine angular acceleration of flywheel alongwith speed and kinetic energy
after 10 sec. 6

SECTION – II
5. A) Explain balancing of several masses in same plane. 4

B) A, B, C and D are four masses carried by a rotating shaft at radii 100, 125, 200 and
150 mm respectively. The planes in which the masses revolve are spaced
600 mm apart and the mass of B, C and D are 10 kg, 5 kg and 4 kg respectively.
Find the required mass A and the relative angular settings of the four masses so
that the shaft shall be in complete balance. 10

6. A) Derive equivalent stiffness of following system. 4

Fig. Q. 6A

B) The measurements on a mechanical vibrating system show that it has a mass of
8 kg and that the springs can be combined to give an equivalent spring of stiffness
5.4 N/mm. If the vibrating system have a dashpot attached which exerts a force of
40 N when the mass has a velocity of 1 m/s, find :
1) Critical damping coefficient.
2) Damping factor
3) Logarithmic decrement, and
4) Ratio of two consecutive amplitudes. 10

7. A) Explain vibration isolation and transmissibility. 6
B) A shaft in fig. carries two masses. The mass A is 600 kg with radius of gyration of

0.75  m and mass B is 900 kg with a radius of gyration of 0.9 m. Determine the
frequency of torsional vibrations. The modulus of rigidity of shaft material is 80 GN/m2. 8
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T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Gyroscopic effect occurs when
a) axis of spin and axis of pitch are perpendicular
b) axis of spin and precession are perpendicular
c) axis of spin and precession coincides
d) axis of spin and couple are perpendicular

2) The condition of correct gearing is

a) pitch line velocities of teeth be same

b) common normal to the pitch surface cuts the line of centre at a fixed point

c) radius of curvature of two profiles be same

d) none of the above

3) In V-engine balancing, if 2 α  = 90°, value of Fp is

a) √ n/2sin.mr2 2 θω b) 2/mr 2ω

c) 2/mr 2ω d) 2mrω

4) When the primary direct crank of reciprocating engine makes an angle θ  with the
line of stroke, then the secondary direct crank will make angle of _________ with
the line of stroke.

a) 2 θ b) θ c) θ /2 d) 4 θ

5) Natural frequency of free torsional vibration of shaft is

a) π2
1 √q/l b) 2 π √ql

c) 2 π √q/l d) π2
1 √ql

P.T.O.
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6) The equation of motion for a vibrating system with viscous damping is
d2x/dt2 + c/m.dx/dt + s/mx = 0

If the roots of this equation are real, then the system will be
a) Under damped b) Over damped
c) Critically damped d) Adequately damped

7) For dry friction of perfectly smooth surface value of coefficient of friction is
a) directly proportional to velocity
b) inversely proportional to velocity
c) decreases initially then remains constant
d) independent of velocity

8) Deflection of simply supported shaft with load at dist a from one end can be given as

a) wl3/48 EI b) wl4/84 El

c) wa2b2/3EIL d) wl3/84 EI

9) The partial balancing means

a) Balancing partially the revolving masses

b) Net balancing of engine

c) Balancing partially the reciprocating masses

d) All of the above

10) In flywheel rim Hoop’s stress can be found out by

a) v2ρ b) vρ

c) 2vρ d) 2DA/m π

11) The maximum length of arc of contact of two mating gears in order to avoid
interference is

a) (r + R) sin φ b) (r + R) cos φ

c) (r + R) tan φ d) None of these

12) Type of gears used to connect two non parallel non intersecting shafts are
a) Spiral gears b) Helical gears
c) Spur gears d) None of above

13) Main difference in reverted gear train and epicyclic gear train is
a) speed ratio factor b) shaft position
c) direction of first and last gear d) no difference

14) In reverted gear train, direction of first and last gear
a) may be same or opposite b) is opposite

c) cant say d) is same

———————

√
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THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data if necessary and mention it clearly.

SECTION – I

2. a) Differentiate different forms of tooth profile. 5
b) Explain Tabular method for epicyclic gear trains. 3
c) The turbine rotor of a ship having a mass of 200 kg rotates at 2000 rpm and its

radius of gyration is 0.3 m. If the rotation of the rotor is clockwise looking from
stern, determine the gyroscopic couple set  by the rotor when
i) Ship takes a left turn at a radius of 300 m at a speed of 30 km/hr.
ii) Ship pitches with bow rising at angular velocity of 1 rad/sec.
iii) Ship rolls at an angular velocity of 0.1 rad/sec. 6

3. a) Define Turning moment diagram, coefficient of fluctuation of speed, coefficient of
fluctuation of energy. 3

b) Define precessional angular motion, angle of Heel, right hand screw rule. 3
c) Two spiral gears A and B have 45 and 15 teeth at spiral angles of 20° and 50°

respectively. Both wheels are of same hand. A is 15 cm in diameter. Find the
distance between the shafts and angle between shafts. If the teeth are of 20° involute
form and coefficient of friction is 0.08, find the efficiency of gears. 8

4. a) An epicyclic gear train consist of sunwheel S a stationary internal gear E and
three identical planet wheels P carried on a star-shaped planet carrier C. The size

of different tooth wheels are such that the planet carrier C rotates 
5
1

 of speed of the

sunwheels no. of teeth on sunwheel are 16. The driving torque on the sunwheel is
100 Nm. Determine no. of teeth on different wheels, torque necessary to keep
internal gear stationary. 8

Seat
No.

Planet P

Sun wheel S

Carrier C

Planet P

Fig. 4-a
Planet P Internal gear E
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b) A flywheel of a steam engine weighs 2000 N and has a radius of gyration of
76 cm. The starting torque of steam engine is 1274 Nm and is assumed constant.
Determine angular acceleration of flywheel alongwith speed and kinetic energy
after 10 sec. 6

SECTION – II
5. A) Explain balancing of several masses in same plane. 4

B) A, B, C and D are four masses carried by a rotating shaft at radii 100, 125, 200 and
150 mm respectively. The planes in which the masses revolve are spaced
600 mm apart and the mass of B, C and D are 10 kg, 5 kg and 4 kg respectively.
Find the required mass A and the relative angular settings of the four masses so
that the shaft shall be in complete balance. 10

6. A) Derive equivalent stiffness of following system. 4

Fig. Q. 6A

B) The measurements on a mechanical vibrating system show that it has a mass of
8 kg and that the springs can be combined to give an equivalent spring of stiffness
5.4 N/mm. If the vibrating system have a dashpot attached which exerts a force of
40 N when the mass has a velocity of 1 m/s, find :
1) Critical damping coefficient.
2) Damping factor
3) Logarithmic decrement, and
4) Ratio of two consecutive amplitudes. 10

7. A) Explain vibration isolation and transmissibility. 6
B) A shaft in fig. carries two masses. The mass A is 600 kg with radius of gyration of

0.75  m and mass B is 900 kg with a radius of gyration of 0.9 m. Determine the
frequency of torsional vibrations. The modulus of rigidity of shaft material is 80 GN/m2. 8

————————
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T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) The equation of motion for a vibrating system with viscous damping is
d2x/dt2 + c/m.dx/dt + s/mx = 0

If the roots of this equation are real, then the system will be
a) Under damped b) Over damped
c) Critically damped d) Adequately damped

2) For dry friction of perfectly smooth surface value of coefficient of friction is
a) directly proportional to velocity
b) inversely proportional to velocity
c) decreases initially then remains constant
d) independent of velocity

3) Deflection of simply supported shaft with load at dist a from one end can be given as

a) wl3/48 EI b) wl4/84 El

c) wa2b2/3EIL d) wl3/84 EI

4) The partial balancing means

a) Balancing partially the revolving masses

b) Net balancing of engine

c) Balancing partially the reciprocating masses

d) All of the above

5) In flywheel rim Hoop’s stress can be found out by

a) v2ρ b) vρ

c) 2vρ d) 2DA/m π

P.T.O.

Set PSeat
No. S
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6) The maximum length of arc of contact of two mating gears in order to avoid
interference is

a) (r + R) sin φ b) (r + R) cos φ

c) (r + R) tan φ d) None of these

7) Type of gears used to connect two non parallel non intersecting shafts are
a) Spiral gears b) Helical gears
c) Spur gears d) None of above

8) Main difference in reverted gear train and epicyclic gear train is
a) speed ratio factor b) shaft position
c) direction of first and last gear d) no difference

9) In reverted gear train, direction of first and last gear
a) may be same or opposite b) is opposite
c) cant say d) is same

10) Gyroscopic effect occurs when
a) axis of spin and axis of pitch are perpendicular
b) axis of spin and precession are perpendicular
c) axis of spin and precession coincides
d) axis of spin and couple are perpendicular

11) The condition of correct gearing is

a) pitch line velocities of teeth be same

b) common normal to the pitch surface cuts the line of centre at a fixed point

c) radius of curvature of two profiles be same

d) none of the above

12) In V-engine balancing, if 2 α  = 90°, value of Fp is

a) √ n/2sin.mr2 2 θω b) 2/mr 2ω

c) 2/mr 2ω d) 2mrω

13) When the primary direct crank of reciprocating engine makes an angle θ  with the
line of stroke, then the secondary direct crank will make angle of _________ with
the line of stroke.

a) 2 θ b) θ c) θ /2 d) 4 θ

14) Natural frequency of free torsional vibration of shaft is

a) π2
1 √q/l b) 2 π √ql

c) 2π √q/l d) π2
1 √ql

———————

√
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T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
THEORY OF MACHINE – II

Day and Date : Wednesday, 29-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Use of calculator is allowed.
3) Figures to the right indicate full marks.
4) Assume additional data if necessary and mention it clearly.

SECTION – I

2. a) Differentiate different forms of tooth profile. 5
b) Explain Tabular method for epicyclic gear trains. 3
c) The turbine rotor of a ship having a mass of 200 kg rotates at 2000 rpm and its

radius of gyration is 0.3 m. If the rotation of the rotor is clockwise looking from
stern, determine the gyroscopic couple set  by the rotor when
i) Ship takes a left turn at a radius of 300 m at a speed of 30 km/hr.
ii) Ship pitches with bow rising at angular velocity of 1 rad/sec.
iii) Ship rolls at an angular velocity of 0.1 rad/sec. 6

3. a) Define Turning moment diagram, coefficient of fluctuation of speed, coefficient of
fluctuation of energy. 3

b) Define precessional angular motion, angle of Heel, right hand screw rule. 3
c) Two spiral gears A and B have 45 and 15 teeth at spiral angles of 20° and 50°

respectively. Both wheels are of same hand. A is 15 cm in diameter. Find the
distance between the shafts and angle between shafts. If the teeth are of 20° involute
form and coefficient of friction is 0.08, find the efficiency of gears. 8

4. a) An epicyclic gear train consist of sunwheel S a stationary internal gear E and
three identical planet wheels P carried on a star-shaped planet carrier C. The size

of different tooth wheels are such that the planet carrier C rotates 
5
1

 of speed of the

sunwheels no. of teeth on sunwheel are 16. The driving torque on the sunwheel is
100 Nm. Determine no. of teeth on different wheels, torque necessary to keep
internal gear stationary. 8

Seat
No.

Planet P

Sun wheel S

Carrier C

Planet P

Fig. 4-a
Planet P Internal gear E



Set S

b) A flywheel of a steam engine weighs 2000 N and has a radius of gyration of
76 cm. The starting torque of steam engine is 1274 Nm and is assumed constant.
Determine angular acceleration of flywheel alongwith speed and kinetic energy
after 10 sec. 6

SECTION – II
5. A) Explain balancing of several masses in same plane. 4

B) A, B, C and D are four masses carried by a rotating shaft at radii 100, 125, 200 and
150 mm respectively. The planes in which the masses revolve are spaced
600 mm apart and the mass of B, C and D are 10 kg, 5 kg and 4 kg respectively.
Find the required mass A and the relative angular settings of the four masses so
that the shaft shall be in complete balance. 10

6. A) Derive equivalent stiffness of following system. 4

Fig. Q. 6A

B) The measurements on a mechanical vibrating system show that it has a mass of
8 kg and that the springs can be combined to give an equivalent spring of stiffness
5.4 N/mm. If the vibrating system have a dashpot attached which exerts a force of
40 N when the mass has a velocity of 1 m/s, find :
1) Critical damping coefficient.
2) Damping factor
3) Logarithmic decrement, and
4) Ratio of two consecutive amplitudes. 10

7. A) Explain vibration isolation and transmissibility. 6
B) A shaft in fig. carries two masses. The mass A is 600 kg with radius of gyration of

0.75  m and mass B is 900 kg with a radius of gyration of 0.9 m. Determine the
frequency of torsional vibrations. The modulus of rigidity of shaft material is 80 GN/m2. 8

————————
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SLR-TJ – 103
Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

A) MCQ with only one answer correct : (1×6=6)

1) Pearlite is product of ___________ transformation.

a) Monotectic b) Eutectic c) Eutectoid d) Peritectic

2) Which of the following alloy is having best casting properties ?

a) Eutectic alloy b) Eutectoid alloy

c) Peritectic alloy d) Solid solution alloy

3) Which of the following treatments is carried out to improve machinability
of hyper eutectoid steels ?

a) Homogenisation b) Spherodising

c) Recovery d) Recrystallisation annealing

4) In α  brass which of the following is solute ?

a) Zn b) Cu3Zn c) Cu d) Tin

5) True toughness of material can be measured by ____________ test.

a) Impact test b) Creep test c) Fatigue test d) Tensile test

6) Stainless steel powder is frequently produced by ___________

a) Reduction method b) Carbonyl method

c) Electrodeposition d) Atomisation
P.T.O.
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B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following steels essentially contain ‘Manganese’ as an alloying
element ?

a) HCHC steel b) Hadfield steel

c) Free cutting steel d) HSLA steel

2) Which of the following treatments will result in formation of Martensite in
structure of steel ?

a) Patenting b) Austempering

c) Martempering d) Hardening

3) Which of the following alloys are hardened by precipitation hardening ?

a) Beryllium bronze b) Tin bronze

c) Al Bronze d) Duralumin

4) Which of the following methods of powder manufacture are regarded as
mechanical methods of powder mfg. ?

a) Reduction b) Condensation

c) Atomisation d) Milling
______________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Objective Question is compulsory. Attempt any two questions
from each Section.

2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures correctly. 6

b) Draw microstructures of 0.2% C and 1.2% C steels. 4

c) Compare between Grey Cast Iron and White Cast Iron. 4

3. a) Give typical composition, properties and application of any 5 of the following : 10

i) HSLA steel ii) Maraging steel

iii) HSS iv) Ferritic stainless steel

v) Admiralty brass vi) Duralumin

vii) Plumbers solder.

b) Explain modification treatment given to Al-Si system. 4

4. Write a note on any four of the following : 14

a) Cooling behavior of 0.4% C steel

b) Eutectic transformation and its significance

c) S.G. Iron

d) Beryllium bronzes and its applications.

e) Classification of metallic materials.

f) Dispersion hardened materials.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Explain the purposes and application of full annealing. 4

c) What is critical cooling rate ? What is its significance ? 3

d) Explain the significance of austenitic grain size. 3

6. a) Explain mechanism of heat removal during quenching. 4

b) Explain the factors affecting hardenabilility of steels. 3

c) Compare between carburising and nitriding. 4

d) Compare between induction hardening and flame hardening. 3

7. a) Draw stress-strain curve for mild steel and cast irons. 4

b) What are the factors affecting fatigue life of component ? How fatigue life
can be improved ? 3

c) Explain the advantages and limitations of Dye penetrant test. 3

d) Draw flow chart for manufacture of self lubricated bearings. 4

_____________________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

A) MCQ with only one answer correct : (1×6=6)

1) True toughness of material can be measured by ____________ test.

a) Impact test b) Creep test c) Fatigue test d) Tensile test

2) Stainless steel powder is frequently produced by ___________

a) Reduction method b) Carbonyl method

c) Electrodeposition d) Atomisation

3) Pearlite is product of ___________ transformation.

a) Monotectic b) Eutectic c) Eutectoid d) Peritectic

4) Which of the following alloy is having best casting properties ?

a) Eutectic alloy b) Eutectoid alloy

c) Peritectic alloy d) Solid solution alloy

5) Which of the following treatments is carried out to improve machinability
of hyper eutectoid steels ?

a) Homogenisation b) Spherodising

c) Recovery d) Recrystallisation annealing

6) In α  brass which of the following is solute ?

a) Zn b) Cu3Zn c) Cu d) Tin
P.T.O.
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B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following methods of powder manufacture are regarded as
mechanical methods of powder mfg. ?

a) Reduction b) Condensation

c) Atomisation d) Milling

2) Which of the following alloys are hardened by precipitation hardening ?

a) Beryllium bronze b) Tin bronze

c) Al Bronze d) Duralumin

3) Which of the following steels essentially contain ‘Manganese’ as an alloying
element ?

a) HCHC steel b) Hadfield steel

c) Free cutting steel d) HSLA steel

4) Which of the following treatments will result in formation of Martensite in
structure of steel ?

a) Patenting b) Austempering

c) Martempering d) Hardening

______________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Objective Question is compulsory. Attempt any two questions
from each Section.

2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures correctly. 6

b) Draw microstructures of 0.2% C and 1.2% C steels. 4

c) Compare between Grey Cast Iron and White Cast Iron. 4

3. a) Give typical composition, properties and application of any 5 of the following : 10

i) HSLA steel ii) Maraging steel

iii) HSS iv) Ferritic stainless steel

v) Admiralty brass vi) Duralumin

vii) Plumbers solder.

b) Explain modification treatment given to Al-Si system. 4

4. Write a note on any four of the following : 14

a) Cooling behavior of 0.4% C steel

b) Eutectic transformation and its significance

c) S.G. Iron

d) Beryllium bronzes and its applications.

e) Classification of metallic materials.

f) Dispersion hardened materials.



SLR-TJ – 103 -4- �������	
�

Set Q

SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Explain the purposes and application of full annealing. 4

c) What is critical cooling rate ? What is its significance ? 3

d) Explain the significance of austenitic grain size. 3

6. a) Explain mechanism of heat removal during quenching. 4

b) Explain the factors affecting hardenabilility of steels. 3

c) Compare between carburising and nitriding. 4

d) Compare between induction hardening and flame hardening. 3

7. a) Draw stress-strain curve for mild steel and cast irons. 4

b) What are the factors affecting fatigue life of component ? How fatigue life
can be improved ? 3

c) Explain the advantages and limitations of Dye penetrant test. 3

d) Draw flow chart for manufacture of self lubricated bearings. 4

_____________________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

A) MCQ with only one answer correct : (1×6=6)

1) Which of the following treatments is carried out to improve machinability
of hyper eutectoid steels ?

a) Homogenisation b) Spherodising

c) Recovery d) Recrystallisation annealing

2) In α  brass which of the following is solute ?

a) Zn b) Cu3Zn c) Cu d) Tin

3) True toughness of material can be measured by ____________ test.

a) Impact test b) Creep test c) Fatigue test d) Tensile test

4) Stainless steel powder is frequently produced by ___________

a) Reduction method b) Carbonyl method

c) Electrodeposition d) Atomisation

5) Pearlite is product of ___________ transformation.

a) Monotectic b) Eutectic c) Eutectoid d) Peritectic

6) Which of the following alloy is having best casting properties ?

a) Eutectic alloy b) Eutectoid alloy

c) Peritectic alloy d) Solid solution alloy
P.T.O.

RSet
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B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following alloys are hardened by precipitation hardening ?

a) Beryllium bronze b) Tin bronze

c) Al Bronze d) Duralumin

2) Which of the following methods of powder manufacture are regarded as
mechanical methods of powder mfg. ?

a) Reduction b) Condensation

c) Atomisation d) Milling

3) Which of the following treatments will result in formation of Martensite in
structure of steel ?

a) Patenting b) Austempering

c) Martempering d) Hardening

4) Which of the following steels essentially contain ‘Manganese’ as an alloying
element ?

a) HCHC steel b) Hadfield steel

c) Free cutting steel d) HSLA steel

______________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Objective Question is compulsory. Attempt any two questions
from each Section.

2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures correctly. 6

b) Draw microstructures of 0.2% C and 1.2% C steels. 4

c) Compare between Grey Cast Iron and White Cast Iron. 4

3. a) Give typical composition, properties and application of any 5 of the following : 10

i) HSLA steel ii) Maraging steel

iii) HSS iv) Ferritic stainless steel

v) Admiralty brass vi) Duralumin

vii) Plumbers solder.

b) Explain modification treatment given to Al-Si system. 4

4. Write a note on any four of the following : 14

a) Cooling behavior of 0.4% C steel

b) Eutectic transformation and its significance

c) S.G. Iron

d) Beryllium bronzes and its applications.

e) Classification of metallic materials.

f) Dispersion hardened materials.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Explain the purposes and application of full annealing. 4

c) What is critical cooling rate ? What is its significance ? 3

d) Explain the significance of austenitic grain size. 3

6. a) Explain mechanism of heat removal during quenching. 4

b) Explain the factors affecting hardenabilility of steels. 3

c) Compare between carburising and nitriding. 4

d) Compare between induction hardening and flame hardening. 3

7. a) Draw stress-strain curve for mild steel and cast irons. 4

b) What are the factors affecting fatigue life of component ? How fatigue life
can be improved ? 3

c) Explain the advantages and limitations of Dye penetrant test. 3

d) Draw flow chart for manufacture of self lubricated bearings. 4

_____________________
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SLR-TJ – 103
Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

A) MCQ with only one answer correct : (1×6=6)

1) In α  brass which of the following is solute ?

a) Zn b) Cu3Zn c) Cu d) Tin

2) True toughness of material can be measured by ____________ test.

a) Impact test b) Creep test c) Fatigue test d) Tensile test

3) Stainless steel powder is frequently produced by ___________

a) Reduction method b) Carbonyl method

c) Electrodeposition d) Atomisation

4) Pearlite is product of ___________ transformation.

a) Monotectic b) Eutectic c) Eutectoid d) Peritectic

5) Which of the following alloy is having best casting properties ?

a) Eutectic alloy b) Eutectoid alloy

c) Peritectic alloy d) Solid solution alloy

6) Which of the following treatments is carried out to improve machinability
of hyper eutectoid steels ?

a) Homogenisation b) Spherodising

c) Recovery d) Recrystallisation annealing
P.T.O.

SSet



SLR-TJ – 103 -2- �������	
�

Set S

B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following treatments will result in formation of Martensite in
structure of steel ?

a) Patenting b) Austempering

c) Martempering d) Hardening

2) Which of the following steels essentially contain ‘Manganese’ as an alloying
element ?

a) HCHC steel b) Hadfield steel

c) Free cutting steel d) HSLA steel

3) Which of the following methods of powder manufacture are regarded as
mechanical methods of powder mfg. ?

a) Reduction b) Condensation

c) Atomisation d) Milling

4) Which of the following alloys are hardened by precipitation hardening ?

a) Beryllium bronze b) Tin bronze

c) Al Bronze d) Duralumin
______________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Tuesday, 5-12-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Objective Question is compulsory. Attempt any two questions
from each Section.

2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures correctly. 6

b) Draw microstructures of 0.2% C and 1.2% C steels. 4

c) Compare between Grey Cast Iron and White Cast Iron. 4

3. a) Give typical composition, properties and application of any 5 of the following : 10

i) HSLA steel ii) Maraging steel

iii) HSS iv) Ferritic stainless steel

v) Admiralty brass vi) Duralumin

vii) Plumbers solder.

b) Explain modification treatment given to Al-Si system. 4

4. Write a note on any four of the following : 14

a) Cooling behavior of 0.4% C steel

b) Eutectic transformation and its significance

c) S.G. Iron

d) Beryllium bronzes and its applications.

e) Classification of metallic materials.

f) Dispersion hardened materials.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Explain the purposes and application of full annealing. 4

c) What is critical cooling rate ? What is its significance ? 3

d) Explain the significance of austenitic grain size. 3

6. a) Explain mechanism of heat removal during quenching. 4

b) Explain the factors affecting hardenabilility of steels. 3

c) Compare between carburising and nitriding. 4

d) Compare between induction hardening and flame hardening. 3

7. a) Draw stress-strain curve for mild steel and cast irons. 4

b) What are the factors affecting fatigue life of component ? How fatigue life
can be improved ? 3

c) Explain the advantages and limitations of Dye penetrant test. 3

d) Draw flow chart for manufacture of self lubricated bearings. 4

_____________________
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No. Set P

 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention its clearly.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ All questions are compulsory :

A) Match the pair of function and symbol used on control panel 4
a) Break On p)
b) Break Off q)
c) Increase of RPM r)
d) Attention s)

B) Objective type questions : 10(1 each)
1)  Symbol indicates in control panel

a) Increase b) Decrease

c) On-Off d) None of the above
2) For surface grinding machine the type of slide way profile is

a) Open V + open V b) Closed V

c) Open flat + open V d) Closed flat + closed V
3) In hydrodynamic journal bearing, the recommended L/D ratio is

a) > 1 b) < 1

c) 1 d) 0.121
4) Which of the following material has maximum strength ?

a) gray cast iron b) plain carbon steel

c) alloy steel d) aluminum alloy

P.T.O.
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5) When large force is require to, the type of control used is

a) Knobs and switches b) Levers and wheels

c) Push buttons d) None of the above

6) Which of the following is a mechanism for mechanized movements of
the carriage along longitudinal axis ?

a) Cross-slide b) Compound rest

c) Apron d) Saddle

7) The limiting value of transmission intervals for 1.06  = 1.06 in speed
increment is

a) 2 b) 6

c) 3 d) 12

8) The meaning of orange colour is

a) the component is hot b) the component is cold

c) the component is safe d) there is possible danger

9) What is function of cone pulley drive in Lathe Machines ?

a) Drive the Lead Screw b) Change the spindle speed

c) Drive the tail stock d) All of above

10) A self-locking screw has

a) Fine threads

b) Coarse threads

c) Two nuts

d) Coefficient of friction more than tangent of load angle

______________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Solve any two question from each Section.
3) Assume suitable data if necessary and mention its clearly.

SECTION – I

2. a) Explain in detail working and auxiliary motion in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving
example for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross Sectional
area in machine tool structure. 7

4. What is function of spindle unit in machine tool and with neat sketches, explain
different spindle ends with remarks and their applications ? 14

SECTION – II

5. a) What are commonly used bed sections and wall arrangement and what are
their applications in machine tool ? 7

b) With neat sketch explain manual control system in machine tool. 7

6. a) How ergonomic considerations are applied to design push button and knob
in machine tool ? 7

b) Describe design procedure for ball bearing from manufacturing catalog. 7

Seat
No.
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7. Write a short note on following (any two) : 14

i) Bearings and spindles

ii) Forced vibrations of machine tools

iii) Spindle unit and requirements

iv) Design of antifriction slideways.

_____________________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention its clearly.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ All questions are compulsory :

A) Objective type questions : 10(1 each)
1) What is function of cone pulley drive in Lathe Machines ?

a) Drive the Lead Screw b) Change the spindle speed

c) Drive the tail stock d) All of above

2) A self-locking screw has

a) Fine threads

b) Coarse threads

c) Two nuts

d) Coefficient of friction more than tangent of load angle

3) The limiting value of transmission intervals for 1.06  = 1.06 in speed
increment is

a) 2 b) 6

c) 3 d) 12

4) The meaning of orange colour is

a) the component is hot b) the component is cold

c) the component is safe d) there is possible danger

P.T.O.
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5)  Symbol indicates in control panel

a) Increase b) Decrease

c) On-Off d) None of the above
6) For surface grinding machine the type of slide way profile is

a) Open V + open V b) Closed V

c) Open flat + open V d) Closed flat + closed V
7) In hydrodynamic journal bearing, the recommended L/D ratio is

a) > 1 b) < 1

c) 1 d) 0.121
8) Which of the following material has maximum strength ?

a) gray cast iron b) plain carbon steel

c) alloy steel d) aluminum alloy
9) When large force is require to, the type of control used is

a) Knobs and switches b) Levers and wheels

c) Push buttons d) None of the above

10) Which of the following is a mechanism for mechanized movements of
the carriage along longitudinal axis ?

a) Cross-slide b) Compound rest

c) Apron d) Saddle

B) Match the pair of function and symbol used on control panel 4
a) Break On p)
b) Break Off q)
c) Increase of RPM r)
d) Attention s)

______________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Solve any two question from each Section.
3) Assume suitable data if necessary and mention its clearly.

SECTION – I

2. a) Explain in detail working and auxiliary motion in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving
example for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross Sectional
area in machine tool structure. 7

4. What is function of spindle unit in machine tool and with neat sketches, explain
different spindle ends with remarks and their applications ? 14

SECTION – II

5. a) What are commonly used bed sections and wall arrangement and what are
their applications in machine tool ? 7

b) With neat sketch explain manual control system in machine tool. 7

6. a) How ergonomic considerations are applied to design push button and knob
in machine tool ? 7

b) Describe design procedure for ball bearing from manufacturing catalog. 7

Seat
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7. Write a short note on following (any two) : 14

i) Bearings and spindles

ii) Forced vibrations of machine tools

iii) Spindle unit and requirements

iv) Design of antifriction slideways.

_____________________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention its clearly.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ All questions are compulsory :

A) Match the pair of function and symbol used on control panel 4
a) Break On p)
b) Break Off q)
c) Increase of RPM r)
d) Attention s)

B) Objective type questions : 10(1 each)
1) When large force is require to, the type of control used is

a) Knobs and switches b) Levers and wheels

c) Push buttons d) None of the above

2) Which of the following is a mechanism for mechanized movements of
the carriage along longitudinal axis ?

a) Cross-slide b) Compound rest

c) Apron d) Saddle

3) What is function of cone pulley drive in Lathe Machines ?

a) Drive the Lead Screw b) Change the spindle speed

c) Drive the tail stock d) All of above

P.T.O.
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4) A self-locking screw has

a) Fine threads

b) Coarse threads

c) Two nuts

d) Coefficient of friction more than tangent of load angle

5) In hydrodynamic journal bearing, the recommended L/D ratio is

a) > 1 b) < 1

c) 1 d) 0.121
6) Which of the following material has maximum strength ?

a) gray cast iron b) plain carbon steel

c) alloy steel d) aluminum alloy
7)  Symbol indicates in control panel

a) Increase b) Decrease

c) On-Off d) None of the above
8) For surface grinding machine the type of slide way profile is

a) Open V + open V b) Closed V

c) Open flat + open V d) Closed flat + closed V

9) The limiting value of transmission intervals for 1.06  = 1.06 in speed
increment is

a) 2 b) 6

c) 3 d) 12

10) The meaning of orange colour is

a) the component is hot b) the component is cold

c) the component is safe d) there is possible danger

______________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Solve any two question from each Section.
3) Assume suitable data if necessary and mention its clearly.

SECTION – I

2. a) Explain in detail working and auxiliary motion in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving
example for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross Sectional
area in machine tool structure. 7

4. What is function of spindle unit in machine tool and with neat sketches, explain
different spindle ends with remarks and their applications ? 14

SECTION – II

5. a) What are commonly used bed sections and wall arrangement and what are
their applications in machine tool ? 7

b) With neat sketch explain manual control system in machine tool. 7

6. a) How ergonomic considerations are applied to design push button and knob
in machine tool ? 7

b) Describe design procedure for ball bearing from manufacturing catalog. 7

Seat
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7. Write a short note on following (any two) : 14

i) Bearings and spindles

ii) Forced vibrations of machine tools

iii) Spindle unit and requirements

iv) Design of antifriction slideways.

_____________________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention its clearly.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ All questions are compulsory :

A) Objective type questions : 10(1 each)
1) In hydrodynamic journal bearing, the recommended L/D ratio is

a) > 1 b) < 1

c) 1 d) 0.121
2) Which of the following material has maximum strength ?

a) gray cast iron b) plain carbon steel

c) alloy steel d) aluminum alloy
3) When large force is require to, the type of control used is

a) Knobs and switches b) Levers and wheels

c) Push buttons d) None of the above

4) Which of the following is a mechanism for mechanized movements of
the carriage along longitudinal axis ?

a) Cross-slide b) Compound rest

c) Apron d) Saddle

5) The limiting value of transmission intervals for 1.06  = 1.06 in speed
increment is

a) 2 b) 6

c) 3 d) 12
P.T.O.
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6) The meaning of orange colour is

a) the component is hot b) the component is cold

c) the component is safe d) there is possible danger

7) What is function of cone pulley drive in Lathe Machines ?

a) Drive the Lead Screw b) Change the spindle speed

c) Drive the tail stock d) All of above

8) A self-locking screw has

a) Fine threads

b) Coarse threads

c) Two nuts

d) Coefficient of friction more than tangent of load angle
9)  Symbol indicates in control panel

a) Increase b) Decrease

c) On-Off d) None of the above
10) For surface grinding machine the type of slide way profile is

a) Open V + open V b) Closed V

c) Open flat + open V d) Closed flat + closed V

B) Match the pair of function and symbol used on control panel 4
a) Break On p)
b) Break Off q)
c) Increase of RPM r)
d) Attention s)

______________
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 T.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
Professional Elective – I
MACHINE TOOL DESIGN

Day and Date : Saturday, 9-12-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Solve any two question from each Section.
3) Assume suitable data if necessary and mention its clearly.

SECTION – I

2. a) Explain in detail working and auxiliary motion in machine tools. 7

b) What are the materials for machine tool structures ? Explain in brief giving
example for each. 7

3. a) Explain step less regulation in PIV drives with neat sketch. 7

b) Compare the stiffness of different sections having equal cross Sectional
area in machine tool structure. 7

4. What is function of spindle unit in machine tool and with neat sketches, explain
different spindle ends with remarks and their applications ? 14

SECTION – II

5. a) What are commonly used bed sections and wall arrangement and what are
their applications in machine tool ? 7

b) With neat sketch explain manual control system in machine tool. 7

6. a) How ergonomic considerations are applied to design push button and knob
in machine tool ? 7

b) Describe design procedure for ball bearing from manufacturing catalog. 7

Seat
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7. Write a short note on following (any two) : 14

i) Bearings and spindles

ii) Forced vibrations of machine tools

iii) Spindle unit and requirements

iv) Design of antifriction slideways.

_____________________
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Seat
No. Set P

 T.E. Mechanical (Part – II) (CGPA) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.
5) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

6) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Compression ratio in diesel engine is of the order of
a) 5 – 7 b) 7 – 10 c) 10 – 12 d) 14 – 20

2) Choke is used to
a) Providing rich mixture to cylinder at starting
b) Providing rich mixture to cylinder during acceleration
c) Increase the speed of the engine
d) Maintain constant height of petrol

3) MPFI stands for
a) Multi Point Fuel Injection
b) Multi Port Fuel Injection
c) Manifold Point Fuel Injection
d) Manifold Port Fuel Injection

4) If the engine continue to fire when ignition system is switched  off is called
a) Run-away surface ignition
b) Rumble
c) Run-on surface ignition
d) Pre-ignition

P.T.O.
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5) In fuel injector fuel injection pressure is adjusted on
a) Locking nut b) Adjusting screw
c) Spindle d) None of the above

6) Fuel injection pressure in solid injection system is around
a) 5 – 10 bar b) 10 – 20 bar c) 30 – 50 bar d) 200 – 250 bar

7) Bendix drive in starting system is
a) Pre-engaged drive b) Inertia drive
c) Overdrive d) None of the above

8) The purpose of the thermostat is to keep the engine
a) Hot b) Cool
c) At desired temperature d) None of the above

9) The function of quench area in wedge shaped combustion chamber is
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

10) Most effective antiknock agent for SI engine is
a) Paraffin’s b) Tetraethyl lead
c) Pentane d) None of the above

11) Brake thermal efficiency of SI engines usually varies between
a) 25% to 30% b) 30% to 60 %
c) 60% to 80% d) More than 80%

12) Friction power of IC engine is measured by
a) Burette test b)  Dynamometer test
c) Volume test d) Morse test

13) In supercharging air compressor is driven by
a) Exhaust gas turbine b) Engine itself
c) Separate electrical motor d) None of the above

14) Octane number of iso-octane is
a) 0 b) 30 c) 60 d) 100

______________
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  T.E. Mechanical (Part – II) (CGPA)Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Explain why actual cycle efficiency is much lower than that of air standard
cycle. Discuss any three losses in actual cycle. 6

b) Explain the selection of the I.C. engine type for following applications : 4
1) Aircraft 2) Power generation

c) Compare Otto cycle and diesel cycle for 4
i) Same compression ratio and same heat input.
ii) Same maximum pressure and same heat input.

3. a) A simple jet carburetor is required to supply 5 kg of air and 0.5 kg of fuel per
minute. The fuel specific gravity is 0.75. The air is initially at 1 bar and 300 K.
Calculate the throat diameter of the choke for a flow velocity of 100 m/s.
Velocity coefficient is 0.8. If the pressure drops across the fuel metering
orifice is 0.8 of that of the choke. Calculate the orifice diameter assuming
Cdf = 0.6, γ  = 1.4 and Cp = 1005 J/kgK. 8

b) Write short notes on : 6
1) Battery ignition system
2) Altitude compensation in carburetors.

4. a) List various types of injector nozzle used in I.C. engines. Explain them with
neat sketches. 6

b) What is the purpose of using a governor in C.I. engines ? Explain any one
type. 4

c) Enlist different types of cooling systems used in engines and explain
evaporative cooling system. 4
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SECTION – II

5. a) What is flame propagation stage in SI engine combustion ? Explain effect of
various operating factors on it. 4

b) Explain the factors affecting on diesel knock. 4

c) Explain detonation in SI engine. 6

6. a) A 4 cylinder, 4 stroke petrol engine 6 cm bore and 9 cm stroke was tested
at constant speed of 500 rpm. When plug of 4 cylinders were successfully
short circuited without change in speed, the torque measurement were as
follows : 8

With all cylinders working = 310 Nm

With number 1 cylinder cut off = 220 Nm

With number 2 cylinder cut off = 222 Nm

With number 3 cylinder cut off = 223 Nm

With number 4 cylinder cut off = 220 Nm

Find :

a) BP when all cylinders are working

b) IP of cylinder when all cylinders are working

c) Mechanical efficiency

d) Friction power of engine.

b) Explain working of catalytic convertor in detail. 6

7. a) Explain limitation of supercharging in SI engine. 4

b) Explain Cetane and Octane number in detail. 6

c) Write short note on carbon credit system. 4

_____________________
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 T.E. Mechanical (Part – II) (CGPA) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.
5) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

6) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The purpose of the thermostat is to keep the engine
a) Hot b) Cool
c) At desired temperature d) None of the above

2) The function of quench area in wedge shaped combustion chamber is
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

3) Most effective antiknock agent for SI engine is
a) Paraffin’s b) Tetraethyl lead
c) Pentane d) None of the above

4) Brake thermal efficiency of SI engines usually varies between
a) 25% to 30% b) 30% to 60 %
c) 60% to 80% d) More than 80%

5) Friction power of IC engine is measured by
a) Burette test b)  Dynamometer test
c) Volume test d) Morse test

P.T.O.
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6) In supercharging air compressor is driven by
a) Exhaust gas turbine b) Engine itself
c) Separate electrical motor d) None of the above

7) Octane number of iso-octane is
a) 0 b) 30 c) 60 d) 100

8) Compression ratio in diesel engine is of the order of
a) 5 – 7 b) 7 – 10 c) 10 – 12 d) 14 – 20

9) Choke is used to
a) Providing rich mixture to cylinder at starting
b) Providing rich mixture to cylinder during acceleration
c) Increase the speed of the engine
d) Maintain constant height of petrol

10) MPFI stands for
a) Multi Point Fuel Injection
b) Multi Port Fuel Injection
c) Manifold Point Fuel Injection
d) Manifold Port Fuel Injection

11) If the engine continue to fire when ignition system is switched  off is called
a) Run-away surface ignition
b) Rumble
c) Run-on surface ignition
d) Pre-ignition

12) In fuel injector fuel injection pressure is adjusted on
a) Locking nut b) Adjusting screw
c) Spindle d) None of the above

13) Fuel injection pressure in solid injection system is around
a) 5 – 10 bar b) 10 – 20 bar c) 30 – 50 bar d) 200 – 250 bar

14) Bendix drive in starting system is
a) Pre-engaged drive b) Inertia drive
c) Overdrive d) None of the above

______________
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  T.E. Mechanical (Part – II) (CGPA)Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Explain why actual cycle efficiency is much lower than that of air standard
cycle. Discuss any three losses in actual cycle. 6

b) Explain the selection of the I.C. engine type for following applications : 4
1) Aircraft 2) Power generation

c) Compare Otto cycle and diesel cycle for 4
i) Same compression ratio and same heat input.
ii) Same maximum pressure and same heat input.

3. a) A simple jet carburetor is required to supply 5 kg of air and 0.5 kg of fuel per
minute. The fuel specific gravity is 0.75. The air is initially at 1 bar and 300 K.
Calculate the throat diameter of the choke for a flow velocity of 100 m/s.
Velocity coefficient is 0.8. If the pressure drops across the fuel metering
orifice is 0.8 of that of the choke. Calculate the orifice diameter assuming
Cdf = 0.6, γ  = 1.4 and Cp = 1005 J/kgK. 8

b) Write short notes on : 6
1) Battery ignition system
2) Altitude compensation in carburetors.

4. a) List various types of injector nozzle used in I.C. engines. Explain them with
neat sketches. 6

b) What is the purpose of using a governor in C.I. engines ? Explain any one
type. 4

c) Enlist different types of cooling systems used in engines and explain
evaporative cooling system. 4

-3-



Set Q

SECTION – II

5. a) What is flame propagation stage in SI engine combustion ? Explain effect of
various operating factors on it. 4

b) Explain the factors affecting on diesel knock. 4

c) Explain detonation in SI engine. 6

6. a) A 4 cylinder, 4 stroke petrol engine 6 cm bore and 9 cm stroke was tested
at constant speed of 500 rpm. When plug of 4 cylinders were successfully
short circuited without change in speed, the torque measurement were as
follows : 8

With all cylinders working = 310 Nm

With number 1 cylinder cut off = 220 Nm

With number 2 cylinder cut off = 222 Nm

With number 3 cylinder cut off = 223 Nm

With number 4 cylinder cut off = 220 Nm

Find :

a) BP when all cylinders are working

b) IP of cylinder when all cylinders are working

c) Mechanical efficiency

d) Friction power of engine.

b) Explain working of catalytic convertor in detail. 6

7. a) Explain limitation of supercharging in SI engine. 4

b) Explain Cetane and Octane number in detail. 6

c) Write short note on carbon credit system. 4

_____________________
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 T.E. Mechanical (Part – II) (CGPA) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.
5) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

6) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) In fuel injector fuel injection pressure is adjusted on
a) Locking nut b) Adjusting screw
c) Spindle d) None of the above

2) Fuel injection pressure in solid injection system is around
a) 5 – 10 bar b) 10 – 20 bar c) 30 – 50 bar d) 200 – 250 bar

3) Bendix drive in starting system is
a) Pre-engaged drive b) Inertia drive
c) Overdrive d) None of the above

4) The purpose of the thermostat is to keep the engine
a) Hot b) Cool
c) At desired temperature d) None of the above

5) The function of quench area in wedge shaped combustion chamber is
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

P.T.O.



Set R

SLR-TJ – 110 -2- ��������	�

6) Most effective antiknock agent for SI engine is
a) Paraffin’s b) Tetraethyl lead
c) Pentane d) None of the above

7) Brake thermal efficiency of SI engines usually varies between
a) 25% to 30% b) 30% to 60 %
c) 60% to 80% d) More than 80%

8) Friction power of IC engine is measured by
a) Burette test b)  Dynamometer test
c) Volume test d) Morse test

9) In supercharging air compressor is driven by
a) Exhaust gas turbine b) Engine itself
c) Separate electrical motor d) None of the above

10) Octane number of iso-octane is
a) 0 b) 30 c) 60 d) 100

11) Compression ratio in diesel engine is of the order of
a) 5 – 7 b) 7 – 10 c) 10 – 12 d) 14 – 20

12) Choke is used to
a) Providing rich mixture to cylinder at starting
b) Providing rich mixture to cylinder during acceleration
c) Increase the speed of the engine
d) Maintain constant height of petrol

13) MPFI stands for
a) Multi Point Fuel Injection
b) Multi Port Fuel Injection
c) Manifold Point Fuel Injection
d) Manifold Port Fuel Injection

14) If the engine continue to fire when ignition system is switched  off is called
a) Run-away surface ignition
b) Rumble
c) Run-on surface ignition
d) Pre-ignition

______________
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Seat
No.

  T.E. Mechanical (Part – II) (CGPA)Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Explain why actual cycle efficiency is much lower than that of air standard
cycle. Discuss any three losses in actual cycle. 6

b) Explain the selection of the I.C. engine type for following applications : 4
1) Aircraft 2) Power generation

c) Compare Otto cycle and diesel cycle for 4
i) Same compression ratio and same heat input.
ii) Same maximum pressure and same heat input.

3. a) A simple jet carburetor is required to supply 5 kg of air and 0.5 kg of fuel per
minute. The fuel specific gravity is 0.75. The air is initially at 1 bar and 300 K.
Calculate the throat diameter of the choke for a flow velocity of 100 m/s.
Velocity coefficient is 0.8. If the pressure drops across the fuel metering
orifice is 0.8 of that of the choke. Calculate the orifice diameter assuming
Cdf = 0.6, γ  = 1.4 and Cp = 1005 J/kgK. 8

b) Write short notes on : 6
1) Battery ignition system
2) Altitude compensation in carburetors.

4. a) List various types of injector nozzle used in I.C. engines. Explain them with
neat sketches. 6

b) What is the purpose of using a governor in C.I. engines ? Explain any one
type. 4

c) Enlist different types of cooling systems used in engines and explain
evaporative cooling system. 4

-3-
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SECTION – II

5. a) What is flame propagation stage in SI engine combustion ? Explain effect of
various operating factors on it. 4

b) Explain the factors affecting on diesel knock. 4

c) Explain detonation in SI engine. 6

6. a) A 4 cylinder, 4 stroke petrol engine 6 cm bore and 9 cm stroke was tested
at constant speed of 500 rpm. When plug of 4 cylinders were successfully
short circuited without change in speed, the torque measurement were as
follows : 8

With all cylinders working = 310 Nm

With number 1 cylinder cut off = 220 Nm

With number 2 cylinder cut off = 222 Nm

With number 3 cylinder cut off = 223 Nm

With number 4 cylinder cut off = 220 Nm

Find :

a) BP when all cylinders are working

b) IP of cylinder when all cylinders are working

c) Mechanical efficiency

d) Friction power of engine.

b) Explain working of catalytic convertor in detail. 6

7. a) Explain limitation of supercharging in SI engine. 4

b) Explain Cetane and Octane number in detail. 6

c) Write short note on carbon credit system. 4

_____________________
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 T.E. Mechanical (Part – II) (CGPA) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.
5) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

6) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Most effective antiknock agent for SI engine is
a) Paraffin’s b) Tetraethyl lead
c) Pentane d) None of the above

2) Brake thermal efficiency of SI engines usually varies between
a) 25% to 30% b) 30% to 60 %
c) 60% to 80% d) More than 80%

3) Friction power of IC engine is measured by
a) Burette test b)  Dynamometer test
c) Volume test d) Morse test

4) In supercharging air compressor is driven by
a) Exhaust gas turbine b) Engine itself
c) Separate electrical motor d) None of the above

5) Octane number of iso-octane is
a) 0 b) 30 c) 60 d) 100

6) Compression ratio in diesel engine is of the order of
a) 5 – 7 b) 7 – 10 c) 10 – 12 d) 14 – 20

P.T.O.
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7) Choke is used to
a) Providing rich mixture to cylinder at starting
b) Providing rich mixture to cylinder during acceleration
c) Increase the speed of the engine
d) Maintain constant height of petrol

8) MPFI stands for
a) Multi Point Fuel Injection
b) Multi Port Fuel Injection
c) Manifold Point Fuel Injection
d) Manifold Port Fuel Injection

9) If the engine continue to fire when ignition system is switched  off is called
a) Run-away surface ignition
b) Rumble
c) Run-on surface ignition
d) Pre-ignition

10) In fuel injector fuel injection pressure is adjusted on
a) Locking nut b) Adjusting screw
c) Spindle d) None of the above

11) Fuel injection pressure in solid injection system is around
a) 5 – 10 bar b) 10 – 20 bar c) 30 – 50 bar d) 200 – 250 bar

12) Bendix drive in starting system is
a) Pre-engaged drive b) Inertia drive
c) Overdrive d) None of the above

13) The purpose of the thermostat is to keep the engine
a) Hot b) Cool
c) At desired temperature d) None of the above

14) The function of quench area in wedge shaped combustion chamber is
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

______________
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  T.E. Mechanical (Part – II) (CGPA)Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Wednesday, 22-11-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Explain why actual cycle efficiency is much lower than that of air standard
cycle. Discuss any three losses in actual cycle. 6

b) Explain the selection of the I.C. engine type for following applications : 4
1) Aircraft 2) Power generation

c) Compare Otto cycle and diesel cycle for 4
i) Same compression ratio and same heat input.
ii) Same maximum pressure and same heat input.

3. a) A simple jet carburetor is required to supply 5 kg of air and 0.5 kg of fuel per
minute. The fuel specific gravity is 0.75. The air is initially at 1 bar and 300 K.
Calculate the throat diameter of the choke for a flow velocity of 100 m/s.
Velocity coefficient is 0.8. If the pressure drops across the fuel metering
orifice is 0.8 of that of the choke. Calculate the orifice diameter assuming
Cdf = 0.6, γ  = 1.4 and Cp = 1005 J/kgK. 8

b) Write short notes on : 6
1) Battery ignition system
2) Altitude compensation in carburetors.

4. a) List various types of injector nozzle used in I.C. engines. Explain them with
neat sketches. 6

b) What is the purpose of using a governor in C.I. engines ? Explain any one
type. 4

c) Enlist different types of cooling systems used in engines and explain
evaporative cooling system. 4
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SECTION – II

5. a) What is flame propagation stage in SI engine combustion ? Explain effect of
various operating factors on it. 4

b) Explain the factors affecting on diesel knock. 4

c) Explain detonation in SI engine. 6

6. a) A 4 cylinder, 4 stroke petrol engine 6 cm bore and 9 cm stroke was tested
at constant speed of 500 rpm. When plug of 4 cylinders were successfully
short circuited without change in speed, the torque measurement were as
follows : 8

With all cylinders working = 310 Nm

With number 1 cylinder cut off = 220 Nm

With number 2 cylinder cut off = 222 Nm

With number 3 cylinder cut off = 223 Nm

With number 4 cylinder cut off = 220 Nm

Find :

a) BP when all cylinders are working

b) IP of cylinder when all cylinders are working

c) Mechanical efficiency

d) Friction power of engine.

b) Explain working of catalytic convertor in detail. 6

7. a) Explain limitation of supercharging in SI engine. 4

b) Explain Cetane and Octane number in detail. 6

c) Write short note on carbon credit system. 4

_____________________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book on Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes 14

1. Choose the correct answer :

I) Match the pairs : 4

List – I List – II

A) Worm Gears P) Non-parallel, non-intersecting shafts

B) Rack and pinion Q) Non-parallel intersecting shafts
C) Bevel Gears R) No axial thrust

D) Herringbone gears S) Axes are parallel and one of the gear
has infinite radius

T) Parallel intersecting shafts

II) Multiple correct answer type questions, carrying two marks each : 6

A) Which of the following bearings can take load in both radial and axial direction ?

a) Cylindrical Roller Bearing b) Taper Roller Bearing

c) Thrust Ball Bearing d) Deep Groove Ball Bearing

B) In case of helical gears

a) Hand of helix is same

b) Hand of helix is opposite

c) The helix angle of pinion and gear is same

d) The helix angle of pinion and gear is different

C) Rolling contact bearings are classified according to

a) Type of rolling element b) Magnitude of load

c) Direction of load d) Diameter of balls or rollers

P.T.O.

Set P
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III) Single correct answer type questions, carrying one mark each : 4

A) Twenty degree full depth involute profiled 19 tooth pinion and 37 tooth gear
are in mesh. If the module is 5 mm, the center distance between the gear pair
will be

a) 140 mm b) 150 mm

c) 280 mm d) 300 mm

B) In involute gear teeth, the base circle must be

a) under the root circle b) at the root circle

c) above the pitch circle d) under the pitch circle

C) A cylinder is considered thin when the ratio of its inner diameter to the wall
thickness is

a) Less than 15 b) More than 15

c) More than 20 d) Less than 20

D) Reducing pressure angle on gears results in

a) Weaker teeth b) Stronger teeth

c) High velocity ratio d) None of the above
______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.
2) Make necessary assumptions, if required.
3) Figures to the right indicate full marks.
4) Use of non programmable calculator is permitted.

SECTION – I

2. a) Explain the terms static and dynamic load acting on meshing teeth of gears. 4

b) Define the beam strength and wear strength of gear tooth. 3

c) A spur gear pinion having 18 teeth is to mesh with a gear having 43 teeth. The
pinion and gear are made of plain carbon steels having ultimate tensile strength of
600 N/mm2 and 420 N/mm2 respectively. The pinion is supplied with 10 kW
power at 1440 rpm. The starting torque is twice the rated torque. The facewidth is
10 times the module and tooth system is 20 degree full depth involute. Both the
gears are case hardened to 400 B.H.N. Factor of safety is 1.5. Assume velocity
factor to account for the dynamic load and determine the module of the gears.

Use  Cv = 0.375

   Y for 18 teeth = 0.308

   Y for 43 teeth = 0.396. 7

3. a) Derive the expression for virtual number of teeth for helical gears. 3

b) A parallel helical gear pair with a centre distance of 240 mm transmits 7.5 kW
power from a 22 teeth right hand pinion rotating at 1500 rpm to a gear rotating at
375 rpm. The normal pressure angle is 20° and the helix angle is 23°. Determine
the components of resultant force acting on meshing teeth. If the pinion is rotating
in anticlockwise direction when viewed from left, draw the free body diagram of
force components acting on both pinion and gear meshing tooth. 6

c) An air receiver consists of a cylinder having length twice its inside diameter.
It is closed by the hemispherical end closures. It has a storage capacity of
0.30 m3 and inside pressure of 5 MPa. The material used is plain carbon steel
(Sut = 360 N/mm2). Use factor of safety of design as 4. Determine the thickness of
cylinder and hemispherical end closures considering the joint efficiency of 85%. 5
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4. a) Explain adequate design and optimum design with suitable examples. 3
b) Formulate the PDE, SDE and LE for a shaft subjected to torque T. The objective

of design is minimum weight of the shaft. 4
c) A high pressure compound cylinder consists of inner steel cylinder with inside and

outside diameters of 100 mm and 150 mm respectively. It is reinforced by shrinking
a steel cylinder of outer diameter of 200 mm. The difference between the outer
diameter of inner cylinder and inner diameter of outer cylinder is 0.15 mm. If the
modulus of elasticity of the steel is 2.07×105 N/mm2, Calculate
i) The shrinkage pressure
ii) Maximum hoop stress induced in any of the cylinders. 7

SECTION – II

5. a) Draw neat sketch of bevel gear indicating its terminology. 3
b) Derive the relation for efficiency of worm gear. 4
c) Pair of bevel gears, with 20° pressure angle, consists of 20 teeth pinion meshing

with 30 teeth gear. The module is 4 mm while the face width is 20 mm. Material
for the pinion and gear is steel 50c4 (Sut = 660 N/mm2) gears are machined to
meet the specifications of grade 8 and the surface hardness is 400 B.H.N. the
pinion rotates at 400 r.p.m. and receives power from the electric motor. The starting
torque of the motor is 150 % of the rated torque. Assuming F.S. = 2, determine the rated
power that the gear can transmit. Take

Y = 0.337, e = 16 + 1.25 (m + 0.25 2(rm) ). Where rm – mean radius. 7

6. a) Explain equivalent bearing load, load life relationship of rolling contact bearing. 3
b) Explain desirable properties of good bearing material for sliding contact bearing. 4

c) A pair of worm and worm wheel is designated as 3/60/10/6. The worm is transmitting
10 kW power at 1440 rpm to the worm wheel. The coefficient of friction is 0.1
and normal pressure angle is 20°. Determine the components of gear tooth force
acting on the worm and worm wheel. 7

7. a) Explain formative number of teeth in bevel gear. 3
b) Explain working of hydrostatic journal bearing with neat sketch. 4
c) The following data is given for a 360° hydrodynamic bearing :

Length to diameter ratio = 1
Journal speed = 1350 rpm
Journal diameter = 100 mm
Diametral clearance = 100 microns
External load = 9 kN
Sommerfeld no. = 0.0828
The value of minimum film thickness variable is 0.3. Find the viscosity of oil
that need be used. 7

_____________________



��������	� SLR-TJ – 112
Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book on Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes 14

1. Choose the correct answer :

I) Multiple correct answer type questions, carrying two marks each : 6

A) In case of helical gears

a) Hand of helix is same

b) Hand of helix is opposite

c) The helix angle of pinion and gear is same

d) The helix angle of pinion and gear is different

B) Rolling contact bearings are classified according to

a) Type of rolling element b) Magnitude of load

c) Direction of load d) Diameter of balls or rollers

C) Which of the following bearings can take load in both radial and axial direction ?

a) Cylindrical Roller Bearing b) Taper Roller Bearing

c) Thrust Ball Bearing d) Deep Groove Ball Bearing

II) Match the pairs : 4

List – I List – II

A) Worm Gears P) Non-parallel, non-intersecting shafts

B) Rack and pinion Q) Non-parallel intersecting shafts
C) Bevel Gears R) No axial thrust

D) Herringbone gears S) Axes are parallel and one of the gear
has infinite radius

T) Parallel intersecting shafts

P.T.O.

Set Q
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III) Single correct answer type questions, carrying one mark each : 4

A) In involute gear teeth, the base circle must be

a) under the root circle b) at the root circle

c) above the pitch circle d) under the pitch circle

B) A cylinder is considered thin when the ratio of its inner diameter to the wall
thickness is

a) Less than 15 b) More than 15

c) More than 20 d) Less than 20

C) Reducing pressure angle on gears results in

a) Weaker teeth b) Stronger teeth

c) High velocity ratio d) None of the above

D) Twenty degree full depth involute profiled 19 tooth pinion and 37 tooth gear
are in mesh. If the module is 5 mm, the center distance between the gear pair
will be

a) 140 mm b) 150 mm

c) 280 mm d) 300 mm
______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.
2) Make necessary assumptions, if required.
3) Figures to the right indicate full marks.
4) Use of non programmable calculator is permitted.

SECTION – I

2. a) Explain the terms static and dynamic load acting on meshing teeth of gears. 4

b) Define the beam strength and wear strength of gear tooth. 3

c) A spur gear pinion having 18 teeth is to mesh with a gear having 43 teeth. The
pinion and gear are made of plain carbon steels having ultimate tensile strength of
600 N/mm2 and 420 N/mm2 respectively. The pinion is supplied with 10 kW
power at 1440 rpm. The starting torque is twice the rated torque. The facewidth is
10 times the module and tooth system is 20 degree full depth involute. Both the
gears are case hardened to 400 B.H.N. Factor of safety is 1.5. Assume velocity
factor to account for the dynamic load and determine the module of the gears.

Use  Cv = 0.375

   Y for 18 teeth = 0.308

   Y for 43 teeth = 0.396. 7

3. a) Derive the expression for virtual number of teeth for helical gears. 3

b) A parallel helical gear pair with a centre distance of 240 mm transmits 7.5 kW
power from a 22 teeth right hand pinion rotating at 1500 rpm to a gear rotating at
375 rpm. The normal pressure angle is 20° and the helix angle is 23°. Determine
the components of resultant force acting on meshing teeth. If the pinion is rotating
in anticlockwise direction when viewed from left, draw the free body diagram of
force components acting on both pinion and gear meshing tooth. 6

c) An air receiver consists of a cylinder having length twice its inside diameter.
It is closed by the hemispherical end closures. It has a storage capacity of
0.30 m3 and inside pressure of 5 MPa. The material used is plain carbon steel
(Sut = 360 N/mm2). Use factor of safety of design as 4. Determine the thickness of
cylinder and hemispherical end closures considering the joint efficiency of 85%. 5
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4. a) Explain adequate design and optimum design with suitable examples. 3
b) Formulate the PDE, SDE and LE for a shaft subjected to torque T. The objective

of design is minimum weight of the shaft. 4
c) A high pressure compound cylinder consists of inner steel cylinder with inside and

outside diameters of 100 mm and 150 mm respectively. It is reinforced by shrinking
a steel cylinder of outer diameter of 200 mm. The difference between the outer
diameter of inner cylinder and inner diameter of outer cylinder is 0.15 mm. If the
modulus of elasticity of the steel is 2.07×105 N/mm2, Calculate
i) The shrinkage pressure
ii) Maximum hoop stress induced in any of the cylinders. 7

SECTION – II

5. a) Draw neat sketch of bevel gear indicating its terminology. 3
b) Derive the relation for efficiency of worm gear. 4
c) Pair of bevel gears, with 20° pressure angle, consists of 20 teeth pinion meshing

with 30 teeth gear. The module is 4 mm while the face width is 20 mm. Material
for the pinion and gear is steel 50c4 (Sut = 660 N/mm2) gears are machined to
meet the specifications of grade 8 and the surface hardness is 400 B.H.N. the
pinion rotates at 400 r.p.m. and receives power from the electric motor. The starting
torque of the motor is 150 % of the rated torque. Assuming F.S. = 2, determine the rated
power that the gear can transmit. Take

Y = 0.337, e = 16 + 1.25 (m + 0.25 2(rm) ). Where rm – mean radius. 7

6. a) Explain equivalent bearing load, load life relationship of rolling contact bearing. 3
b) Explain desirable properties of good bearing material for sliding contact bearing. 4

c) A pair of worm and worm wheel is designated as 3/60/10/6. The worm is transmitting
10 kW power at 1440 rpm to the worm wheel. The coefficient of friction is 0.1
and normal pressure angle is 20°. Determine the components of gear tooth force
acting on the worm and worm wheel. 7

7. a) Explain formative number of teeth in bevel gear. 3
b) Explain working of hydrostatic journal bearing with neat sketch. 4
c) The following data is given for a 360° hydrodynamic bearing :

Length to diameter ratio = 1
Journal speed = 1350 rpm
Journal diameter = 100 mm
Diametral clearance = 100 microns
External load = 9 kN
Sommerfeld no. = 0.0828
The value of minimum film thickness variable is 0.3. Find the viscosity of oil
that need be used. 7

_____________________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book on Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes 14

1. Choose the correct answer :

I) Multiple correct answer type questions, carrying two marks each : 6

A) Rolling contact bearings are classified according to

a) Type of rolling element b) Magnitude of load

c) Direction of load d) Diameter of balls or rollers

B) Which of the following bearings can take load in both radial and axial direction ?

a) Cylindrical Roller Bearing b) Taper Roller Bearing

c) Thrust Ball Bearing d) Deep Groove Ball Bearing

C) In case of helical gears

a) Hand of helix is same

b) Hand of helix is opposite

c) The helix angle of pinion and gear is same

d) The helix angle of pinion and gear is different

II) Single correct answer type questions, carrying one mark each : 4

A) A cylinder is considered thin when the ratio of its inner diameter to the wall
thickness is

a) Less than 15 b) More than 15

c) More than 20 d) Less than 20

B) Reducing pressure angle on gears results in

a) Weaker teeth b) Stronger teeth

c) High velocity ratio d) None of the above

P.T.O.

Set R
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C) Twenty degree full depth involute profiled 19 tooth pinion and 37 tooth gear
are in mesh. If the module is 5 mm, the center distance between the gear pair
will be

a) 140 mm b) 150 mm

c) 280 mm d) 300 mm

D) In involute gear teeth, the base circle must be

a) under the root circle b) at the root circle

c) above the pitch circle d) under the pitch circle

III) Match the pairs : 4

List – I List – II

A) Worm Gears P) Non-parallel, non-intersecting shafts
B) Rack and pinion Q) Non-parallel intersecting shafts

C) Bevel Gears R) No axial thrust
D) Herringbone gears S) Axes are parallel and one of the gear

has infinite radius

T) Parallel intersecting shafts
______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.
2) Make necessary assumptions, if required.
3) Figures to the right indicate full marks.
4) Use of non programmable calculator is permitted.

SECTION – I

2. a) Explain the terms static and dynamic load acting on meshing teeth of gears. 4

b) Define the beam strength and wear strength of gear tooth. 3

c) A spur gear pinion having 18 teeth is to mesh with a gear having 43 teeth. The
pinion and gear are made of plain carbon steels having ultimate tensile strength of
600 N/mm2 and 420 N/mm2 respectively. The pinion is supplied with 10 kW
power at 1440 rpm. The starting torque is twice the rated torque. The facewidth is
10 times the module and tooth system is 20 degree full depth involute. Both the
gears are case hardened to 400 B.H.N. Factor of safety is 1.5. Assume velocity
factor to account for the dynamic load and determine the module of the gears.

Use  Cv = 0.375

   Y for 18 teeth = 0.308

   Y for 43 teeth = 0.396. 7

3. a) Derive the expression for virtual number of teeth for helical gears. 3

b) A parallel helical gear pair with a centre distance of 240 mm transmits 7.5 kW
power from a 22 teeth right hand pinion rotating at 1500 rpm to a gear rotating at
375 rpm. The normal pressure angle is 20° and the helix angle is 23°. Determine
the components of resultant force acting on meshing teeth. If the pinion is rotating
in anticlockwise direction when viewed from left, draw the free body diagram of
force components acting on both pinion and gear meshing tooth. 6

c) An air receiver consists of a cylinder having length twice its inside diameter.
It is closed by the hemispherical end closures. It has a storage capacity of
0.30 m3 and inside pressure of 5 MPa. The material used is plain carbon steel
(Sut = 360 N/mm2). Use factor of safety of design as 4. Determine the thickness of
cylinder and hemispherical end closures considering the joint efficiency of 85%. 5
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4. a) Explain adequate design and optimum design with suitable examples. 3
b) Formulate the PDE, SDE and LE for a shaft subjected to torque T. The objective

of design is minimum weight of the shaft. 4
c) A high pressure compound cylinder consists of inner steel cylinder with inside and

outside diameters of 100 mm and 150 mm respectively. It is reinforced by shrinking
a steel cylinder of outer diameter of 200 mm. The difference between the outer
diameter of inner cylinder and inner diameter of outer cylinder is 0.15 mm. If the
modulus of elasticity of the steel is 2.07×105 N/mm2, Calculate
i) The shrinkage pressure
ii) Maximum hoop stress induced in any of the cylinders. 7

SECTION – II

5. a) Draw neat sketch of bevel gear indicating its terminology. 3
b) Derive the relation for efficiency of worm gear. 4
c) Pair of bevel gears, with 20° pressure angle, consists of 20 teeth pinion meshing

with 30 teeth gear. The module is 4 mm while the face width is 20 mm. Material
for the pinion and gear is steel 50c4 (Sut = 660 N/mm2) gears are machined to
meet the specifications of grade 8 and the surface hardness is 400 B.H.N. the
pinion rotates at 400 r.p.m. and receives power from the electric motor. The starting
torque of the motor is 150 % of the rated torque. Assuming F.S. = 2, determine the rated
power that the gear can transmit. Take

Y = 0.337, e = 16 + 1.25 (m + 0.25 2(rm) ). Where rm – mean radius. 7

6. a) Explain equivalent bearing load, load life relationship of rolling contact bearing. 3
b) Explain desirable properties of good bearing material for sliding contact bearing. 4

c) A pair of worm and worm wheel is designated as 3/60/10/6. The worm is transmitting
10 kW power at 1440 rpm to the worm wheel. The coefficient of friction is 0.1
and normal pressure angle is 20°. Determine the components of gear tooth force
acting on the worm and worm wheel. 7

7. a) Explain formative number of teeth in bevel gear. 3
b) Explain working of hydrostatic journal bearing with neat sketch. 4
c) The following data is given for a 360° hydrodynamic bearing :

Length to diameter ratio = 1
Journal speed = 1350 rpm
Journal diameter = 100 mm
Diametral clearance = 100 microns
External load = 9 kN
Sommerfeld no. = 0.0828
The value of minimum film thickness variable is 0.3. Find the viscosity of oil
that need be used. 7

_____________________
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T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book on Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes 14

1. Choose the correct answer :

I) Match the pairs : 4

List – I List – II

A) Worm Gears P) Non-parallel, non-intersecting shafts

B) Rack and pinion Q) Non-parallel intersecting shafts
C) Bevel Gears R) No axial thrust

D) Herringbone gears S) Axes are parallel and one of the gear
has infinite radius

T) Parallel intersecting shafts

II) Multiple correct answer type questions, carrying two marks each : 6

A) Rolling contact bearings are classified according to

a) Type of rolling element b) Magnitude of load

c) Direction of load d) Diameter of balls or rollers

B) In case of helical gears

a) Hand of helix is same

b) Hand of helix is opposite

c) The helix angle of pinion and gear is same

d) The helix angle of pinion and gear is different

C) Which of the following bearings can take load in both radial and axial direction ?

a) Cylindrical Roller Bearing b) Taper Roller Bearing

c) Thrust Ball Bearing d) Deep Groove Ball Bearing

P.T.O.

Set S
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III) Single correct answer type questions, carrying one mark each : 4

A) Reducing pressure angle on gears results in

a) Weaker teeth b) Stronger teeth

c) High velocity ratio d) None of the above

B) Twenty degree full depth involute profiled 19 tooth pinion and 37 tooth gear
are in mesh. If the module is 5 mm, the center distance between the gear pair
will be

a) 140 mm b) 150 mm

c) 280 mm d) 300 mm

C) In involute gear teeth, the base circle must be

a) under the root circle b) at the root circle

c) above the pitch circle d) under the pitch circle

D) A cylinder is considered thin when the ratio of its inner diameter to the wall
thickness is

a) Less than 15 b) More than 15

c) More than 20 d) Less than 20
______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
MACHINE DESIGN – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.
2) Make necessary assumptions, if required.
3) Figures to the right indicate full marks.
4) Use of non programmable calculator is permitted.

SECTION – I

2. a) Explain the terms static and dynamic load acting on meshing teeth of gears. 4

b) Define the beam strength and wear strength of gear tooth. 3

c) A spur gear pinion having 18 teeth is to mesh with a gear having 43 teeth. The
pinion and gear are made of plain carbon steels having ultimate tensile strength of
600 N/mm2 and 420 N/mm2 respectively. The pinion is supplied with 10 kW
power at 1440 rpm. The starting torque is twice the rated torque. The facewidth is
10 times the module and tooth system is 20 degree full depth involute. Both the
gears are case hardened to 400 B.H.N. Factor of safety is 1.5. Assume velocity
factor to account for the dynamic load and determine the module of the gears.

Use  Cv = 0.375

   Y for 18 teeth = 0.308

   Y for 43 teeth = 0.396. 7

3. a) Derive the expression for virtual number of teeth for helical gears. 3

b) A parallel helical gear pair with a centre distance of 240 mm transmits 7.5 kW
power from a 22 teeth right hand pinion rotating at 1500 rpm to a gear rotating at
375 rpm. The normal pressure angle is 20° and the helix angle is 23°. Determine
the components of resultant force acting on meshing teeth. If the pinion is rotating
in anticlockwise direction when viewed from left, draw the free body diagram of
force components acting on both pinion and gear meshing tooth. 6

c) An air receiver consists of a cylinder having length twice its inside diameter.
It is closed by the hemispherical end closures. It has a storage capacity of
0.30 m3 and inside pressure of 5 MPa. The material used is plain carbon steel
(Sut = 360 N/mm2). Use factor of safety of design as 4. Determine the thickness of
cylinder and hemispherical end closures considering the joint efficiency of 85%. 5



Set S

SLR-TJ – 112 -4- ��������	�

4. a) Explain adequate design and optimum design with suitable examples. 3
b) Formulate the PDE, SDE and LE for a shaft subjected to torque T. The objective

of design is minimum weight of the shaft. 4
c) A high pressure compound cylinder consists of inner steel cylinder with inside and

outside diameters of 100 mm and 150 mm respectively. It is reinforced by shrinking
a steel cylinder of outer diameter of 200 mm. The difference between the outer
diameter of inner cylinder and inner diameter of outer cylinder is 0.15 mm. If the
modulus of elasticity of the steel is 2.07×105 N/mm2, Calculate
i) The shrinkage pressure
ii) Maximum hoop stress induced in any of the cylinders. 7

SECTION – II

5. a) Draw neat sketch of bevel gear indicating its terminology. 3
b) Derive the relation for efficiency of worm gear. 4
c) Pair of bevel gears, with 20° pressure angle, consists of 20 teeth pinion meshing

with 30 teeth gear. The module is 4 mm while the face width is 20 mm. Material
for the pinion and gear is steel 50c4 (Sut = 660 N/mm2) gears are machined to
meet the specifications of grade 8 and the surface hardness is 400 B.H.N. the
pinion rotates at 400 r.p.m. and receives power from the electric motor. The starting
torque of the motor is 150 % of the rated torque. Assuming F.S. = 2, determine the rated
power that the gear can transmit. Take

Y = 0.337, e = 16 + 1.25 (m + 0.25 2(rm) ). Where rm – mean radius. 7

6. a) Explain equivalent bearing load, load life relationship of rolling contact bearing. 3
b) Explain desirable properties of good bearing material for sliding contact bearing. 4

c) A pair of worm and worm wheel is designated as 3/60/10/6. The worm is transmitting
10 kW power at 1440 rpm to the worm wheel. The coefficient of friction is 0.1
and normal pressure angle is 20°. Determine the components of gear tooth force
acting on the worm and worm wheel. 7

7. a) Explain formative number of teeth in bevel gear. 3
b) Explain working of hydrostatic journal bearing with neat sketch. 4
c) The following data is given for a 360° hydrodynamic bearing :

Length to diameter ratio = 1
Journal speed = 1350 rpm
Journal diameter = 100 mm
Diametral clearance = 100 microns
External load = 9 kN
Sommerfeld no. = 0.0828
The value of minimum film thickness variable is 0.3. Find the viscosity of oil
that need be used. 7

_____________________
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No. Set P

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Match the pairs : (4×1=4)

Column (1) Column (2)

a) Circular polariscope light field p) Fractional fringe order determination
arrangement

b) Differential shunt balance q) Half order fringe determination

c) Tardy’s method r) Coarse balance

d) Direct shunt balance s) Fine balance

B) Solve multiple choice answers : (3×2=6)

1) The resistance of electrical resistance strain gauge is
a) Directly proportional to specific resistance
b) Inversely proportional to cross sectional area
c) Directly proportional to cross sectional area
d) Directly proportional to length

2) Strain gauges are broadly classified as
a) Electrical resistance type b) Pressure operated type
c) Semiconductor type d) Flow operated type

3) Principal stresses can be separated using
a) Oblique incidence method b) Electrical analogy method
c) Method based on Hooke’s law d) Babinet Soleil method

P.T.O.
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C) Solve classical objectives : (4×1=4)

1) Gauge factor is defined as ratio of
a) Applied strain to resistance change per unit of initial resistance
b) Lateral strain to the linear strain
c) Resistance change per unit of initial resistance to applied strain
d) Stress to Young’s modulus

2) In Plane Polariscope arrangement _________ are seen.
a) Isoclinics b) Isochromatics
c) Isothermals d) Isobars

3) The Babinet-Soleil method compensator is inserted between
a) Polariser and photo-elastic model
b) Photo-elastic model and quarter wave plate – II
c) Quarter wave plate – II and analyser
d) Quarter wave plate – I and photo-elastic model

4) A strain gauge transducer using proving ring measures
a) Pressure b) Torque
c) Load d) Temperature

______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.

2) Figures to the right indicate full marks.

3) Draw neat diagrams wherever necessary.

4) Make necessary assumptions, if required and mention it

clearly.

SECTION – I

2. a) Explain in brief :

i) Polarization of light

ii) Isoclinics

iii) Isochromatics. 6

b) Derive the expression for the light intensity seen through analyzer when the

stressed model is kept in the light field circular polariscope. 8

3. a) Explain, with arrangement, Tardy’s method. 6

b) A loaded two dimensional photo elastic model of 8 mm thickness is observed in

circular polariscope. The isochromatic fringe pattern revealed that the point of

interest lies between 4th and 5th order fringe. On rotation of analyzer through 150°,

the 5th order fringe passed through the point of interest. Calculate the fractional

fringe order and maximum shear stress if material fringe value is 14.5 N/mm. 8

4. a) Explain the method based on Hooke’s law. 8

b) Explain the properties of different photo elastic materials. 6
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SECTION – II

5. a) Explain the method of bonding and moisture proofing of strain gauge. 6

b) The strain readings as measured by a three element rectangular rosette at a point
in the stressed body are as follows :

mm550a μ−=ε , mm250b μ−=ε  and mm450c μ=ε .

Determine the maximum principal strain direction, the principal stresses, principal
strains and the maximum shear stress. Given : E = 210 GPa and μ  = 0.3. 8

6. a) Explain measurement of pressure by using strain gauges. 6

b) Derive an expression for output voltage of : 8

i) Wheatstone Bridge with two equal magnitude strains of the same nature.

ii) Wheatstone Bridge with all four arms sensitive to strain with equal magnitude
and opposite natures of strain.

7. a) Explain Moire Fringe method. What are the merits and demerits ? 8

b) Derive an expression for condition of balancing of Wheatstone Bridge. 6

8. a) Derive expression to determine transverse sensitivity of a strain gauge. 8

b) Explain Brittle coating method and its applications. 6

_____________________
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No. Set Q

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve classical objectives : (4×1=4)

1) Gauge factor is defined as ratio of

a) Applied strain to resistance change per unit of initial resistance
b) Lateral strain to the linear strain

c) Resistance change per unit of initial resistance to applied strain
d) Stress to Young’s modulus

2) In Plane Polariscope arrangement _________ are seen.
a) Isoclinics

b) Isochromatics
c) Isothermals

d) Isobars

3) The Babinet-Soleil method compensator is inserted between
a) Polariser and photo-elastic model

b) Photo-elastic model and quarter wave plate – II
c) Quarter wave plate – II and analyser

d) Quarter wave plate – I and photo-elastic model

4) A strain gauge transducer using proving ring measures
a) Pressure b) Torque
c) Load d) Temperature

P.T.O.
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B) Match the pairs : (4×1=4)

Column (1) Column (2)

a) Circular polariscope light field p) Fractional fringe order determination
arrangement

b) Differential shunt balance q) Half order fringe determination

c) Tardy’s method r) Coarse balance

d) Direct shunt balance s) Fine balance

C) Solve multiple choice answers : (3×2=6)

1) The resistance of electrical resistance strain gauge is
a) Directly proportional to specific resistance
b) Inversely proportional to cross sectional area
c) Directly proportional to cross sectional area
d) Directly proportional to length

2) Strain gauges are broadly classified as
a) Electrical resistance type b) Pressure operated type
c) Semiconductor type d) Flow operated type

3) Principal stresses can be separated using
a) Oblique incidence method b) Electrical analogy method
c) Method based on Hooke’s law d) Babinet Soleil method

______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.

2) Figures to the right indicate full marks.

3) Draw neat diagrams wherever necessary.

4) Make necessary assumptions, if required and mention it

clearly.

SECTION – I

2. a) Explain in brief :

i) Polarization of light

ii) Isoclinics

iii) Isochromatics. 6

b) Derive the expression for the light intensity seen through analyzer when the

stressed model is kept in the light field circular polariscope. 8

3. a) Explain, with arrangement, Tardy’s method. 6

b) A loaded two dimensional photo elastic model of 8 mm thickness is observed in

circular polariscope. The isochromatic fringe pattern revealed that the point of

interest lies between 4th and 5th order fringe. On rotation of analyzer through 150°,

the 5th order fringe passed through the point of interest. Calculate the fractional

fringe order and maximum shear stress if material fringe value is 14.5 N/mm. 8

4. a) Explain the method based on Hooke’s law. 8

b) Explain the properties of different photo elastic materials. 6
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SECTION – II

5. a) Explain the method of bonding and moisture proofing of strain gauge. 6

b) The strain readings as measured by a three element rectangular rosette at a point
in the stressed body are as follows :

mm550a μ−=ε , mm250b μ−=ε  and mm450c μ=ε .

Determine the maximum principal strain direction, the principal stresses, principal
strains and the maximum shear stress. Given : E = 210 GPa and μ  = 0.3. 8

6. a) Explain measurement of pressure by using strain gauges. 6

b) Derive an expression for output voltage of : 8

i) Wheatstone Bridge with two equal magnitude strains of the same nature.

ii) Wheatstone Bridge with all four arms sensitive to strain with equal magnitude
and opposite natures of strain.

7. a) Explain Moire Fringe method. What are the merits and demerits ? 8

b) Derive an expression for condition of balancing of Wheatstone Bridge. 6

8. a) Derive expression to determine transverse sensitivity of a strain gauge. 8

b) Explain Brittle coating method and its applications. 6

_____________________
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T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve multiple choice answers : (3×2=6)

1) The resistance of electrical resistance strain gauge is
a) Directly proportional to specific resistance
b) Inversely proportional to cross sectional area
c) Directly proportional to cross sectional area
d) Directly proportional to length

2) Strain gauges are broadly classified as
a) Electrical resistance type b) Pressure operated type
c) Semiconductor type d) Flow operated type

3) Principal stresses can be separated using
a) Oblique incidence method b) Electrical analogy method
c) Method based on Hooke’s law d) Babinet Soleil method

B) Solve classical objectives : (4×1=4)

1) Gauge factor is defined as ratio of
a) Applied strain to resistance change per unit of initial resistance
b) Lateral strain to the linear strain
c) Resistance change per unit of initial resistance to applied strain
d) Stress to Young’s modulus

2) In Plane Polariscope arrangement _________ are seen.
a) Isoclinics b) Isochromatics
c) Isothermals d) Isobars

P.T.O.
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3) The Babinet-Soleil method compensator is inserted between
a) Polariser and photo-elastic model
b) Photo-elastic model and quarter wave plate – II
c) Quarter wave plate – II and analyser
d) Quarter wave plate – I and photo-elastic model

4) A strain gauge transducer using proving ring measures
a) Pressure b) Torque
c) Load d) Temperature

C) Match the pairs : (4×1=4)

Column (1) Column (2)

a) Circular polariscope light field p) Fractional fringe order determination
arrangement

b) Differential shunt balance q) Half order fringe determination

c) Tardy’s method r) Coarse balance

d) Direct shunt balance s) Fine balance

______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.

2) Figures to the right indicate full marks.

3) Draw neat diagrams wherever necessary.

4) Make necessary assumptions, if required and mention it

clearly.

SECTION – I

2. a) Explain in brief :

i) Polarization of light

ii) Isoclinics

iii) Isochromatics. 6

b) Derive the expression for the light intensity seen through analyzer when the

stressed model is kept in the light field circular polariscope. 8

3. a) Explain, with arrangement, Tardy’s method. 6

b) A loaded two dimensional photo elastic model of 8 mm thickness is observed in

circular polariscope. The isochromatic fringe pattern revealed that the point of

interest lies between 4th and 5th order fringe. On rotation of analyzer through 150°,

the 5th order fringe passed through the point of interest. Calculate the fractional

fringe order and maximum shear stress if material fringe value is 14.5 N/mm. 8

4. a) Explain the method based on Hooke’s law. 8

b) Explain the properties of different photo elastic materials. 6
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SECTION – II

5. a) Explain the method of bonding and moisture proofing of strain gauge. 6

b) The strain readings as measured by a three element rectangular rosette at a point
in the stressed body are as follows :

mm550a μ−=ε , mm250b μ−=ε  and mm450c μ=ε .

Determine the maximum principal strain direction, the principal stresses, principal
strains and the maximum shear stress. Given : E = 210 GPa and μ  = 0.3. 8

6. a) Explain measurement of pressure by using strain gauges. 6

b) Derive an expression for output voltage of : 8

i) Wheatstone Bridge with two equal magnitude strains of the same nature.

ii) Wheatstone Bridge with all four arms sensitive to strain with equal magnitude
and opposite natures of strain.

7. a) Explain Moire Fringe method. What are the merits and demerits ? 8

b) Derive an expression for condition of balancing of Wheatstone Bridge. 6

8. a) Derive expression to determine transverse sensitivity of a strain gauge. 8

b) Explain Brittle coating method and its applications. 6

_____________________
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Seat
No. Set S

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Make necessary assumptions, if required and mention it
clearly.

3) Figures to the right indicate full marks.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Solve classical objectives : (4×1=4)

1) The Babinet-Soleil method compensator is inserted between
a) Polariser and photo-elastic model
b) Photo-elastic model and quarter wave plate – II
c) Quarter wave plate – II and analyser
d) Quarter wave plate – I and photo-elastic model

2) A strain gauge transducer using proving ring measures
a) Pressure b) Torque
c) Load d) Temperature

3) Gauge factor is defined as ratio of
a) Applied strain to resistance change per unit of initial resistance
b) Lateral strain to the linear strain
c) Resistance change per unit of initial resistance to applied strain
d) Stress to Young’s modulus

4) In Plane Polariscope arrangement _________ are seen.
a) Isoclinics
b) Isochromatics
c) Isothermals
d) Isobars

P.T.O.
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B) Match the pairs : (4×1=4)

Column (1) Column (2)

a) Circular polariscope light field p) Fractional fringe order determination
arrangement

b) Differential shunt balance q) Half order fringe determination

c) Tardy’s method r) Coarse balance

d) Direct shunt balance s) Fine balance

C) Solve multiple choice answers : (3×2=6)

1) Principal stresses can be separated using
a) Oblique incidence method b) Electrical analogy method
c) Method based on Hooke’s law d) Babinet Soleil method

2) Strain gauges are broadly classified as
a) Electrical resistance type b) Pressure operated type
c) Semiconductor type d) Flow operated type

3) The resistance of electrical resistance strain gauge is
a) Directly proportional to specific resistance
b) Inversely proportional to cross sectional area
c) Directly proportional to cross sectional area
d) Directly proportional to length

______________
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Seat
No.

T.E. (Mechanical) (Part – II) (CGPA) Examination, 2017
Professional Elective II : EXPERIMENTAL STRESS ANALYSIS

Day and Date : Saturday, 25-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any two questions from each Section I and II.

2) Figures to the right indicate full marks.

3) Draw neat diagrams wherever necessary.

4) Make necessary assumptions, if required and mention it

clearly.

SECTION – I

2. a) Explain in brief :

i) Polarization of light

ii) Isoclinics

iii) Isochromatics. 6

b) Derive the expression for the light intensity seen through analyzer when the

stressed model is kept in the light field circular polariscope. 8

3. a) Explain, with arrangement, Tardy’s method. 6

b) A loaded two dimensional photo elastic model of 8 mm thickness is observed in

circular polariscope. The isochromatic fringe pattern revealed that the point of

interest lies between 4th and 5th order fringe. On rotation of analyzer through 150°,

the 5th order fringe passed through the point of interest. Calculate the fractional

fringe order and maximum shear stress if material fringe value is 14.5 N/mm. 8

4. a) Explain the method based on Hooke’s law. 8

b) Explain the properties of different photo elastic materials. 6
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SECTION – II

5. a) Explain the method of bonding and moisture proofing of strain gauge. 6

b) The strain readings as measured by a three element rectangular rosette at a point
in the stressed body are as follows :

mm550a μ−=ε , mm250b μ−=ε  and mm450c μ=ε .

Determine the maximum principal strain direction, the principal stresses, principal
strains and the maximum shear stress. Given : E = 210 GPa and μ  = 0.3. 8

6. a) Explain measurement of pressure by using strain gauges. 6

b) Derive an expression for output voltage of : 8

i) Wheatstone Bridge with two equal magnitude strains of the same nature.

ii) Wheatstone Bridge with all four arms sensitive to strain with equal magnitude
and opposite natures of strain.

7. a) Explain Moire Fringe method. What are the merits and demerits ? 8

b) Derive an expression for condition of balancing of Wheatstone Bridge. 6

8. a) Derive expression to determine transverse sensitivity of a strain gauge. 8

b) Explain Brittle coating method and its applications. 6

_____________________
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��������	� SLR-TJ – 117
Seat
No. Set P

 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Demand for electricity always _____________ supply in India in past as well
as present.
a) exceeds b) lessons c) equals d) none

2) Highest energy producing sector in India is _____________
a) Nuclear b) Thermal c) Hydro d) Diesel

3) Per capita consumption in _____________is behind the developed countries.
a) India b) United states
c) United kingdom d) France

4) Low utilization factor indicates that plant is
a) has no maintenance b) peak as well as base loads
c) stand by unit d) has to take more load

5) Highest point on the load curve, represents
a) Max. demand b) Max. rating c) Max. load d) Max. utilization

6) Choose the example of base load power plant.
a) Nuclear b) Hydro c) Thermal d) All of the above

7) Low power factor effect cause
a) Inadequate voltage regulation b) Huge amount of copper losses
c) Bulky kVA ratings of transformers d) All of the above

8) In the incremental rate vs. output graph, as the output increases, incremental
rate curve
a) Decreases b) Increases
c) Remains constant d) Becomes parallel to X-axis

P.T.O.
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9) The general form of tarrif is
a) ax + b b) by + c c) ax + by + c d) ax2 + by + c

10) In Hopkinson demand rate fixed charges are dependent upon
a) the max. demand of the consumer b) energy consumed
c) none of the above d) Both a) and  b)

11) Pyranometer is used to measure
a) Local radiation b) Diffused radiation
c) Global radiation d) Terrestrial radiation

12) Maximum value of declination angle is
a) 21.5° b)  27.5° c) 25.5° d) 23.5°

13) Altidue angle is subsequent to
a) Zenith angle b) Azimuth angle
c) Hour angle d) All of these

14) Wind turbine efficiency can not be increased beyond
a) 30% b) 36% c) 59% d) 50%

15) Principle of ocean thermal energy conversion is based on
a) Ocean wave b) Ocean tides
c) Moon attraction d) Temperature difference between layer

16) Energy from earth’s crust is the
a) Geothermal energy b) Tidal energy
c) Solar energy d) Wave energy

17) Tidal energy is effect of
a) Wave energy b) Wind energy
c) Gravitational force d) Ocean thermal energy

18) Initial inspection and energy survey as well as analysis is called as
a) Energy management b) Energy conservation
c) Energy consumption d) Energy audit

19) The Energy Conservation Act, 2001 requires designated consumers to
a) Appoint/designate certified energy manager
b) Conduct an energy audit through an accredited energy auditor
c) Comply with energy consumption norms and standards
d) All of the above

20) Improvement in public transport system is related to the
a) energy conservation b) support automobile industry
c) aware pedestrians d) energy audit

______________
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Figures to right indicate full marks.
3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Describe the future energy demands in India. 7

b) Describe electric energy growth in India. 6

c) The maximum (peak) load on a thermal power plant of 210 mW capacity is
200 mW at an annual load factor of 50%. The loads having maximum demands
of 85 mW, 70 mW, 55 mW and 40 mW are connected to the power station.
Determine : 7

a) Average load on power station

b) Energy generated per year

c) Demand factor

d) Diversity factor.

3. a) Describe requirement of peak load plant. 6

b) Explain in short measurement and improvement methods of power factor. 6

c) Illustrate the requirement of peak load plant. 4

d) Give significant points on Tariff methods of power plants. 4

4. Write short note on the following :

a) Performance and operation characteristics of power plants. 4

b) Operating and fixed cost 4

c) Compressed air storage plants 4

d) Selection and type of generation 4

e) Variable load effect on power plant. 4

-3-
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SECTION – II

5. a) With neat sketch describe sun shine recorder and solar radiation geometry. 7

b) Discuss the effects of various parameters on liquid flat plate collector. 7

c) With neat sketch describe in detail solar radiation and effect on tilted surface.  6

6. a) Explain in detail forces on blades and thrust of turbines. 6

b) Describe in detail types of geothermal resources. 6

c) Derive expression for wind turbine efficiency. 8

7. Write short note on the following :

a) Strategy of energy audit. 4

b) Heating ventilation  and air conditioning system. 4

c) Energy conservation in electrical generation. 4

d) Energy conservation in house hold and commercial sectors. 4

e) Ocean thermal energy-open and closed systems. 4

_____________________
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Energy from earth’s crust is the
a) Geothermal energy b) Tidal energy
c) Solar energy d) Wave energy

2) Tidal energy is effect of
a) Wave energy b) Wind energy
c) Gravitational force d) Ocean thermal energy

3) Initial inspection and energy survey as well as analysis is called as
a) Energy management b) Energy conservation
c) Energy consumption d) Energy audit

4) The Energy Conservation Act, 2001 requires designated consumers to
a) Appoint/designate certified energy manager
b) Conduct an energy audit through an accredited energy auditor
c) Comply with energy consumption norms and standards
d) All of the above

5) Improvement in public transport system is related to the
a) energy conservation b) support automobile industry
c) aware pedestrians d) energy audit

6) Demand for electricity always _____________ supply in India in past as well
as present.
a) exceeds b) lessons c) equals d) none

7) Highest energy producing sector in India is _____________
a) Nuclear b) Thermal c) Hydro d) Diesel

P.T.O.
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8) Per capita consumption in _____________is behind the developed countries.
a) India b) United states
c) United kingdom d) France

9) Low utilization factor indicates that plant is
a) has no maintenance b) peak as well as base loads
c) stand by unit d) has to take more load

10) Highest point on the load curve, represents
a) Max. demand b) Max. rating c) Max. load d) Max. utilization

11) Choose the example of base load power plant.
a) Nuclear b) Hydro c) Thermal d) All of the above

12) Low power factor effect cause
a) Inadequate voltage regulation b) Huge amount of copper losses
c) Bulky kVA ratings of transformers d) All of the above

13) In the incremental rate vs. output graph, as the output increases, incremental
rate curve
a) Decreases b) Increases
c) Remains constant d) Becomes parallel to X-axis

14) The general form of tarrif is
a) ax + b b) by + c c) ax + by + c d) ax2 + by + c

15) In Hopkinson demand rate fixed charges are dependent upon
a) the max. demand of the consumer b) energy consumed
c) none of the above d) Both a) and  b)

16) Pyranometer is used to measure
a) Local radiation b) Diffused radiation
c) Global radiation d) Terrestrial radiation

17) Maximum value of declination angle is
a) 21.5° b)  27.5° c) 25.5° d) 23.5°

18) Altidue angle is subsequent to
a) Zenith angle b) Azimuth angle
c) Hour angle d) All of these

19) Wind turbine efficiency can not be increased beyond
a) 30% b) 36% c) 59% d) 50%

20) Principle of ocean thermal energy conversion is based on
a) Ocean wave b) Ocean tides
c) Moon attraction d) Temperature difference between layer

______________
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Figures to right indicate full marks.
3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Describe the future energy demands in India. 7

b) Describe electric energy growth in India. 6

c) The maximum (peak) load on a thermal power plant of 210 mW capacity is
200 mW at an annual load factor of 50%. The loads having maximum demands
of 85 mW, 70 mW, 55 mW and 40 mW are connected to the power station.
Determine : 7

a) Average load on power station

b) Energy generated per year

c) Demand factor

d) Diversity factor.

3. a) Describe requirement of peak load plant. 6

b) Explain in short measurement and improvement methods of power factor. 6

c) Illustrate the requirement of peak load plant. 4

d) Give significant points on Tariff methods of power plants. 4

4. Write short note on the following :

a) Performance and operation characteristics of power plants. 4

b) Operating and fixed cost 4

c) Compressed air storage plants 4

d) Selection and type of generation 4

e) Variable load effect on power plant. 4

-3-
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SECTION – II

5. a) With neat sketch describe sun shine recorder and solar radiation geometry. 7

b) Discuss the effects of various parameters on liquid flat plate collector. 7

c) With neat sketch describe in detail solar radiation and effect on tilted surface.  6

6. a) Explain in detail forces on blades and thrust of turbines. 6

b) Describe in detail types of geothermal resources. 6

c) Derive expression for wind turbine efficiency. 8

7. Write short note on the following :

a) Strategy of energy audit. 4

b) Heating ventilation  and air conditioning system. 4

c) Energy conservation in electrical generation. 4

d) Energy conservation in house hold and commercial sectors. 4

e) Ocean thermal energy-open and closed systems. 4

_____________________
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Pyranometer is used to measure
a) Local radiation b) Diffused radiation
c) Global radiation d) Terrestrial radiation

2) Maximum value of declination angle is
a) 21.5° b)  27.5° c) 25.5° d) 23.5°

3) Altidue angle is subsequent to
a) Zenith angle b) Azimuth angle
c) Hour angle d) All of these

4) Wind turbine efficiency can not be increased beyond
a) 30% b) 36% c) 59% d) 50%

5) Principle of ocean thermal energy conversion is based on
a) Ocean wave b) Ocean tides
c) Moon attraction d) Temperature difference between layer

6) Energy from earth’s crust is the
a) Geothermal energy b) Tidal energy
c) Solar energy d) Wave energy

7) Tidal energy is effect of
a) Wave energy b) Wind energy
c) Gravitational force d) Ocean thermal energy

8) Initial inspection and energy survey as well as analysis is called as
a) Energy management b) Energy conservation
c) Energy consumption d) Energy audit

P.T.O.



Set R

SLR-TJ – 117 -2- ��������	�

9) The Energy Conservation Act, 2001 requires designated consumers to
a) Appoint/designate certified energy manager
b) Conduct an energy audit through an accredited energy auditor
c) Comply with energy consumption norms and standards
d) All of the above

10) Improvement in public transport system is related to the
a) energy conservation b) support automobile industry
c) aware pedestrians d) energy audit

11) Demand for electricity always _____________ supply in India in past as well
as present.
a) exceeds b) lessons c) equals d) none

12) Highest energy producing sector in India is _____________
a) Nuclear b) Thermal c) Hydro d) Diesel

13) Per capita consumption in _____________is behind the developed countries.
a) India b) United states
c) United kingdom d) France

14) Low utilization factor indicates that plant is
a) has no maintenance b) peak as well as base loads
c) stand by unit d) has to take more load

15) Highest point on the load curve, represents
a) Max. demand b) Max. rating c) Max. load d) Max. utilization

16) Choose the example of base load power plant.
a) Nuclear b) Hydro c) Thermal d) All of the above

17) Low power factor effect cause
a) Inadequate voltage regulation b) Huge amount of copper losses
c) Bulky kVA ratings of transformers d) All of the above

18) In the incremental rate vs. output graph, as the output increases, incremental
rate curve
a) Decreases b) Increases
c) Remains constant d) Becomes parallel to X-axis

19) The general form of tarrif is
a) ax + b b) by + c c) ax + by + c d) ax2 + by + c

20) In Hopkinson demand rate fixed charges are dependent upon
a) the max. demand of the consumer b) energy consumed
c) none of the above d) Both a) and  b)

______________
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Seat
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Figures to right indicate full marks.
3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Describe the future energy demands in India. 7

b) Describe electric energy growth in India. 6

c) The maximum (peak) load on a thermal power plant of 210 mW capacity is
200 mW at an annual load factor of 50%. The loads having maximum demands
of 85 mW, 70 mW, 55 mW and 40 mW are connected to the power station.
Determine : 7

a) Average load on power station

b) Energy generated per year

c) Demand factor

d) Diversity factor.

3. a) Describe requirement of peak load plant. 6

b) Explain in short measurement and improvement methods of power factor. 6

c) Illustrate the requirement of peak load plant. 4

d) Give significant points on Tariff methods of power plants. 4

4. Write short note on the following :

a) Performance and operation characteristics of power plants. 4

b) Operating and fixed cost 4

c) Compressed air storage plants 4

d) Selection and type of generation 4

e) Variable load effect on power plant. 4

-3-
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SECTION – II

5. a) With neat sketch describe sun shine recorder and solar radiation geometry. 7

b) Discuss the effects of various parameters on liquid flat plate collector. 7

c) With neat sketch describe in detail solar radiation and effect on tilted surface.  6

6. a) Explain in detail forces on blades and thrust of turbines. 6

b) Describe in detail types of geothermal resources. 6

c) Derive expression for wind turbine efficiency. 8

7. Write short note on the following :

a) Strategy of energy audit. 4

b) Heating ventilation  and air conditioning system. 4

c) Energy conservation in electrical generation. 4

d) Energy conservation in house hold and commercial sectors. 4

e) Ocean thermal energy-open and closed systems. 4

_____________________
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Choose the example of base load power plant.
a) Nuclear b) Hydro c) Thermal d) All of the above

2) Low power factor effect cause
a) Inadequate voltage regulation b) Huge amount of copper losses
c) Bulky kVA ratings of transformers d) All of the above

3) In the incremental rate vs. output graph, as the output increases, incremental
rate curve
a) Decreases b) Increases
c) Remains constant d) Becomes parallel to X-axis

4) The general form of tarrif is
a) ax + b b) by + c c) ax + by + c d) ax2 + by + c

5) In Hopkinson demand rate fixed charges are dependent upon
a) the max. demand of the consumer b) energy consumed
c) none of the above d) Both a) and  b)

6) Pyranometer is used to measure
a) Local radiation b) Diffused radiation
c) Global radiation d) Terrestrial radiation

7) Maximum value of declination angle is
a) 21.5° b)  27.5° c) 25.5° d) 23.5°

8) Altidue angle is subsequent to
a) Zenith angle b) Azimuth angle
c) Hour angle d) All of these

P.T.O.
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9) Wind turbine efficiency can not be increased beyond
a) 30% b) 36% c) 59% d) 50%

10) Principle of ocean thermal energy conversion is based on
a) Ocean wave b) Ocean tides
c) Moon attraction d) Temperature difference between layer

11) Energy from earth’s crust is the
a) Geothermal energy b) Tidal energy
c) Solar energy d) Wave energy

12) Tidal energy is effect of
a) Wave energy b) Wind energy
c) Gravitational force d) Ocean thermal energy

13) Initial inspection and energy survey as well as analysis is called as
a) Energy management b) Energy conservation
c) Energy consumption d) Energy audit

14) The Energy Conservation Act, 2001 requires designated consumers to
a) Appoint/designate certified energy manager
b) Conduct an energy audit through an accredited energy auditor
c) Comply with energy consumption norms and standards
d) All of the above

15) Improvement in public transport system is related to the
a) energy conservation b) support automobile industry
c) aware pedestrians d) energy audit

16) Demand for electricity always _____________ supply in India in past as well
as present.
a) exceeds b) lessons c) equals d) none

17) Highest energy producing sector in India is _____________
a) Nuclear b) Thermal c) Hydro d) Diesel

18) Per capita consumption in _____________is behind the developed countries.
a) India b) United states
c) United kingdom d) France

19) Low utilization factor indicates that plant is
a) has no maintenance b) peak as well as base loads
c) stand by unit d) has to take more load

20) Highest point on the load curve, represents
a) Max. demand b) Max. rating c) Max. load d) Max. utilization

______________
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 B.E. (Part – I) Mechanical Examination, 2017
POWER PLANT AND ENERGY ENGINEERING (Old)

Day and Date : Tuesday, 12-12-2017 Max. Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Figures to right indicate full marks.
3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Describe the future energy demands in India. 7

b) Describe electric energy growth in India. 6

c) The maximum (peak) load on a thermal power plant of 210 mW capacity is
200 mW at an annual load factor of 50%. The loads having maximum demands
of 85 mW, 70 mW, 55 mW and 40 mW are connected to the power station.
Determine : 7

a) Average load on power station

b) Energy generated per year

c) Demand factor

d) Diversity factor.

3. a) Describe requirement of peak load plant. 6

b) Explain in short measurement and improvement methods of power factor. 6

c) Illustrate the requirement of peak load plant. 4

d) Give significant points on Tariff methods of power plants. 4

4. Write short note on the following :

a) Performance and operation characteristics of power plants. 4

b) Operating and fixed cost 4

c) Compressed air storage plants 4

d) Selection and type of generation 4

e) Variable load effect on power plant. 4

-3-
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SECTION – II

5. a) With neat sketch describe sun shine recorder and solar radiation geometry. 7

b) Discuss the effects of various parameters on liquid flat plate collector. 7

c) With neat sketch describe in detail solar radiation and effect on tilted surface.  6

6. a) Explain in detail forces on blades and thrust of turbines. 6

b) Describe in detail types of geothermal resources. 6

c) Derive expression for wind turbine efficiency. 8

7. Write short note on the following :

a) Strategy of energy audit. 4

b) Heating ventilation  and air conditioning system. 4

c) Energy conservation in electrical generation. 4

d) Energy conservation in house hold and commercial sectors. 4

e) Ocean thermal energy-open and closed systems. 4

_____________________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Use of non-programmable calculator is allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) The rotational speed of cam shaft with respect to crankshaft is

a) half b) double c) equal d) four times

2) For same compression ratio and heat rejection Otto cycle efficiency with
respect to diesel cycle efficiency is
a) Greater than b) Smaller than c) Equal to d) None of above

3) Normal range of compression ratio for Otto cycle is
a) 2 – 4 b) 6 – 10 c) Greater than 10 d) None of above

4) Dissociation of CO2 and H2O takes place in range
a) 200°C and 400°C b) 1000°C and 1300°C
c) 600°C and 800°C d) None of above

5) The choke is closed when engine is
a) accelerating b) hot c) cold d) idling

6) The mean droplet size in the fuel spray by an injection nozzle decreases with
a) Increase in injection pressure b) Decrease in air density
c) Increase in fuel viscosity d) All of above

7) Multi point fuel injection system uses
a) Direct injection b) Port injection
c) Throttle body injection d) Both b) and c)

8) In turbochargers compressor is driven by
a) exhaust gas turbine b) engine
c) electric motor d) none of above

P.T.O.
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9) Very high powered engines used for ship propulsion are generally
a) two stroke petrol engines b) four stroke petrol engines
c) four stroke diesel engines d) two stroke diesel engines

10) The component which converts reciprocatory motion into rotary motion in
engines is
a) gudgeon pin b) piston rings c) crank shaft d) camshaft

11) Increasing the compression ratio in SI engines the knocking tendency
a) Decreases b) Increases
c) Not affected d) None of the above

12) The function of quench area in a wedge shaped SI engine combustion chamber
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

13) The octane number iso-octane is
a) 0 b) 10 c) 80 d) 100

14) In CI engines with increase in compression ratio the delay period
a) increases b) decreases
c) first increase then decreases d) not affected

15) Brake thermal efficiency of SI engine is in the range
a) 35% to 60% b) 25% to 35% c) 60% to 80% d) none of the above

16) Which one of the following quantities is assumed constant for an internal
combustion engine while estimating its friction power by extrapolation through
Willan’s line ?
a) Brake thermal efficiency b) Indicated thermal efficiency
c) Mechanical efficiency d) Volumetric efficiency

17) Reference fuels for knock rating of SI engine fuels would include
a) iso-octane and alpha-methyl naphthalene
b) normal octane and aniline
c) iso-octane and n-hexane
d) n-heptane and iso-octane

18) Which of the following factors increase detonation in the SI engine ?
a) Increased spark advance
b) Increased speed
c) Increased air-fuel ratio beyond stoichiometric strength
d) Increased compression ratio

19) Due to high temperature pollutants produced are
a) CO b) HC c) NOx d) None of above

20) In SI engine Fuel detonation chances are more for
a) benzene b) toluene c) iso-octane d) n-heptane

______________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Discuss the effect of the following on the fuel air cycle analysis : 6
i) Variation of specific heat with temperature.
ii) Dissociation of gases.

b) Explain valve timing diagram for four stroke engine, also discuss valve
overlap. 6

c) Compare Diesel Cycle with Otto cycle. 8

3. a) List the compensating devices used in carburetor and explain any one with
sketch. 10

b) The diameter of a venture of a simple carburetor is 2 cm and its Cd is 0.85.
The fuel nozzle diameter is 1.25 mm and Cdf is 0.66. The tip of the fuel
nozzle is 5 mm. Find
1) Air fuel ratio for pressure drop of 0.07 bar when nozzle lip is neglected
2) Air fuel ratio when nozzle lip is considered.

Take 3
f

3
a m/kg750,m/kg2.1 =ρ=ρ  and 1 cm head of water is 98 N/m2. 10

4. a) Determine quantity of fuel to be injected per cycle per cylinder for a 6 cylinder
4 stroke diesel engine having bsfc 245 gm/kW.hr and developing 89 kW at
2500 rpm. Take specific gravity as 0.84. 6

b) Explain the effect of supercharging with PV diagram on performance of an
engine. 6

c) Discuss the requirements of an injection system and explain common rail
injection system. 8

Seat
No.
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SECTION – II

5. a) Explain detonation in SI engine. 6

b) What is Ignition lag ? Explain effect of various operating factors on Ignition
lag. 6

c) Explain working of catalytic convertor in detail. 8

6. a) The air flow to four cylinder four stroke petrol engine is measured by means
of a 7.5 cm diameter sharp edge orifice, Cd = 0.6. During a test on the engine
following data were recorded :

Bore = 11 cm, Stroke = 13 cm, Engine speed = 2250 rpm, Brake power = 36 kW,
fuel consumption = 10.5 kg/h, calorific value of fuel = 42000 kJ/kg, pressure
drop across the orifice = 4.1 cm of water. Atmospheric temperature and
pressure are 15°C and 1.013 bar. Calculate :

i) Thermal efficiency on brake power basis

ii) Brake mean effective pressure

iii) Volumetric efficiency based on free air condition. 8

b) Write short notes on : 4

1) HUCR

2) Additives used for petrol fuel.

c) Explain various stages of combustion in CI engine in detail with a neat p- θ
diagram. 8

7. a) Write note on Engine Electronics. 6

b) Discuss spray formation, atomization and penetration. 6

c) Write short notes on : 8

1) Heat balance sheet

2) Variable valve timing.

_____________________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Use of non-programmable calculator is allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Which one of the following quantities is assumed constant for an internal

combustion engine while estimating its friction power by extrapolation through
Willan’s line ?
a) Brake thermal efficiency b) Indicated thermal efficiency
c) Mechanical efficiency d) Volumetric efficiency

2) Reference fuels for knock rating of SI engine fuels would include
a) iso-octane and alpha-methyl naphthalene
b) normal octane and aniline
c) iso-octane and n-hexane
d) n-heptane and iso-octane

3) Which of the following factors increase detonation in the SI engine ?
a) Increased spark advance
b) Increased speed
c) Increased air-fuel ratio beyond stoichiometric strength
d) Increased compression ratio

4) Due to high temperature pollutants produced are
a) CO b) HC c) NOx d) None of above

5) In SI engine Fuel detonation chances are more for
a) benzene b) toluene c) iso-octane d) n-heptane

6) The rotational speed of cam shaft with respect to crankshaft is
a) half b) double c) equal d) four times

P.T.O.
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7) For same compression ratio and heat rejection Otto cycle efficiency with
respect to diesel cycle efficiency is
a) Greater than b) Smaller than c) Equal to d) None of above

8) Normal range of compression ratio for Otto cycle is
a) 2 – 4 b) 6 – 10 c) Greater than 10 d) None of above

9) Dissociation of CO2 and H2O takes place in range
a) 200°C and 400°C b) 1000°C and 1300°C
c) 600°C and 800°C d) None of above

10) The choke is closed when engine is
a) accelerating b) hot c) cold d) idling

11) The mean droplet size in the fuel spray by an injection nozzle decreases with
a) Increase in injection pressure b) Decrease in air density
c) Increase in fuel viscosity d) All of above

12) Multi point fuel injection system uses
a) Direct injection b) Port injection
c) Throttle body injection d) Both b) and c)

13) In turbochargers compressor is driven by
a) exhaust gas turbine b) engine
c) electric motor d) none of above

14) Very high powered engines used for ship propulsion are generally
a) two stroke petrol engines b) four stroke petrol engines
c) four stroke diesel engines d) two stroke diesel engines

15) The component which converts reciprocatory motion into rotary motion in
engines is
a) gudgeon pin b) piston rings c) crank shaft d) camshaft

16) Increasing the compression ratio in SI engines the knocking tendency
a) Decreases b) Increases
c) Not affected d) None of the above

17) The function of quench area in a wedge shaped SI engine combustion chamber
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

18) The octane number iso-octane is
a) 0 b) 10 c) 80 d) 100

19) In CI engines with increase in compression ratio the delay period
a) increases b) decreases
c) first increase then decreases d) not affected

20) Brake thermal efficiency of SI engine is in the range
a) 35% to 60% b) 25% to 35% c) 60% to 80% d) none of the above

______________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Discuss the effect of the following on the fuel air cycle analysis : 6
i) Variation of specific heat with temperature.
ii) Dissociation of gases.

b) Explain valve timing diagram for four stroke engine, also discuss valve
overlap. 6

c) Compare Diesel Cycle with Otto cycle. 8

3. a) List the compensating devices used in carburetor and explain any one with
sketch. 10

b) The diameter of a venture of a simple carburetor is 2 cm and its Cd is 0.85.
The fuel nozzle diameter is 1.25 mm and Cdf is 0.66. The tip of the fuel
nozzle is 5 mm. Find
1) Air fuel ratio for pressure drop of 0.07 bar when nozzle lip is neglected
2) Air fuel ratio when nozzle lip is considered.

Take 3
f

3
a m/kg750,m/kg2.1 =ρ=ρ  and 1 cm head of water is 98 N/m2. 10

4. a) Determine quantity of fuel to be injected per cycle per cylinder for a 6 cylinder
4 stroke diesel engine having bsfc 245 gm/kW.hr and developing 89 kW at
2500 rpm. Take specific gravity as 0.84. 6

b) Explain the effect of supercharging with PV diagram on performance of an
engine. 6

c) Discuss the requirements of an injection system and explain common rail
injection system. 8

Seat
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SECTION – II

5. a) Explain detonation in SI engine. 6

b) What is Ignition lag ? Explain effect of various operating factors on Ignition
lag. 6

c) Explain working of catalytic convertor in detail. 8

6. a) The air flow to four cylinder four stroke petrol engine is measured by means
of a 7.5 cm diameter sharp edge orifice, Cd = 0.6. During a test on the engine
following data were recorded :

Bore = 11 cm, Stroke = 13 cm, Engine speed = 2250 rpm, Brake power = 36 kW,
fuel consumption = 10.5 kg/h, calorific value of fuel = 42000 kJ/kg, pressure
drop across the orifice = 4.1 cm of water. Atmospheric temperature and
pressure are 15°C and 1.013 bar. Calculate :

i) Thermal efficiency on brake power basis

ii) Brake mean effective pressure

iii) Volumetric efficiency based on free air condition. 8

b) Write short notes on : 4

1) HUCR

2) Additives used for petrol fuel.

c) Explain various stages of combustion in CI engine in detail with a neat p- θ
diagram. 8

7. a) Write note on Engine Electronics. 6

b) Discuss spray formation, atomization and penetration. 6

c) Write short notes on : 8

1) Heat balance sheet

2) Variable valve timing.

_____________________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Use of non-programmable calculator is allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Increasing the compression ratio in SI engines the knocking tendency

a) Decreases b) Increases
c) Not affected d) None of the above

2) The function of quench area in a wedge shaped SI engine combustion chamber
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

3) The octane number iso-octane is
a) 0 b) 10 c) 80 d) 100

4) In CI engines with increase in compression ratio the delay period
a) increases b) decreases
c) first increase then decreases d) not affected

5) Brake thermal efficiency of SI engine is in the range
a) 35% to 60% b) 25% to 35% c) 60% to 80% d) none of the above

6) Which one of the following quantities is assumed constant for an internal
combustion engine while estimating its friction power by extrapolation through
Willan’s line ?
a) Brake thermal efficiency b) Indicated thermal efficiency
c) Mechanical efficiency d) Volumetric efficiency

7) Reference fuels for knock rating of SI engine fuels would include
a) iso-octane and alpha-methyl naphthalene
b) normal octane and aniline
c) iso-octane and n-hexane
d) n-heptane and iso-octane

P.T.O.
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8) Which of the following factors increase detonation in the SI engine ?
a) Increased spark advance
b) Increased speed
c) Increased air-fuel ratio beyond stoichiometric strength
d) Increased compression ratio

9) Due to high temperature pollutants produced are
a) CO b) HC c) NOx d) None of above

10) In SI engine Fuel detonation chances are more for
a) benzene b) toluene c) iso-octane d) n-heptane

11) The rotational speed of cam shaft with respect to crankshaft is
a) half b) double c) equal d) four times

12) For same compression ratio and heat rejection Otto cycle efficiency with
respect to diesel cycle efficiency is
a) Greater than b) Smaller than c) Equal to d) None of above

13) Normal range of compression ratio for Otto cycle is
a) 2 – 4 b) 6 – 10 c) Greater than 10 d) None of above

14) Dissociation of CO2 and H2O takes place in range
a) 200°C and 400°C b) 1000°C and 1300°C
c) 600°C and 800°C d) None of above

15) The choke is closed when engine is
a) accelerating b) hot c) cold d) idling

16) The mean droplet size in the fuel spray by an injection nozzle decreases with
a) Increase in injection pressure b) Decrease in air density
c) Increase in fuel viscosity d) All of above

17) Multi point fuel injection system uses
a) Direct injection b) Port injection
c) Throttle body injection d) Both b) and c)

18) In turbochargers compressor is driven by
a) exhaust gas turbine b) engine
c) electric motor d) none of above

19) Very high powered engines used for ship propulsion are generally
a) two stroke petrol engines b) four stroke petrol engines
c) four stroke diesel engines d) two stroke diesel engines

20) The component which converts reciprocatory motion into rotary motion in
engines is
a) gudgeon pin b) piston rings c) crank shaft d) camshaft

______________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Discuss the effect of the following on the fuel air cycle analysis : 6
i) Variation of specific heat with temperature.
ii) Dissociation of gases.

b) Explain valve timing diagram for four stroke engine, also discuss valve
overlap. 6

c) Compare Diesel Cycle with Otto cycle. 8

3. a) List the compensating devices used in carburetor and explain any one with
sketch. 10

b) The diameter of a venture of a simple carburetor is 2 cm and its Cd is 0.85.
The fuel nozzle diameter is 1.25 mm and Cdf is 0.66. The tip of the fuel
nozzle is 5 mm. Find
1) Air fuel ratio for pressure drop of 0.07 bar when nozzle lip is neglected
2) Air fuel ratio when nozzle lip is considered.

Take 3
f

3
a m/kg750,m/kg2.1 =ρ=ρ  and 1 cm head of water is 98 N/m2. 10

4. a) Determine quantity of fuel to be injected per cycle per cylinder for a 6 cylinder
4 stroke diesel engine having bsfc 245 gm/kW.hr and developing 89 kW at
2500 rpm. Take specific gravity as 0.84. 6

b) Explain the effect of supercharging with PV diagram on performance of an
engine. 6

c) Discuss the requirements of an injection system and explain common rail
injection system. 8
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SECTION – II

5. a) Explain detonation in SI engine. 6

b) What is Ignition lag ? Explain effect of various operating factors on Ignition
lag. 6

c) Explain working of catalytic convertor in detail. 8

6. a) The air flow to four cylinder four stroke petrol engine is measured by means
of a 7.5 cm diameter sharp edge orifice, Cd = 0.6. During a test on the engine
following data were recorded :

Bore = 11 cm, Stroke = 13 cm, Engine speed = 2250 rpm, Brake power = 36 kW,
fuel consumption = 10.5 kg/h, calorific value of fuel = 42000 kJ/kg, pressure
drop across the orifice = 4.1 cm of water. Atmospheric temperature and
pressure are 15°C and 1.013 bar. Calculate :

i) Thermal efficiency on brake power basis

ii) Brake mean effective pressure

iii) Volumetric efficiency based on free air condition. 8

b) Write short notes on : 4

1) HUCR

2) Additives used for petrol fuel.

c) Explain various stages of combustion in CI engine in detail with a neat p- θ
diagram. 8

7. a) Write note on Engine Electronics. 6

b) Discuss spray formation, atomization and penetration. 6

c) Write short notes on : 8

1) Heat balance sheet

2) Variable valve timing.

_____________________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Use of non-programmable calculator is allowed.
3) Figures to the right indicate full marks.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) The mean droplet size in the fuel spray by an injection nozzle decreases with

a) Increase in injection pressure b) Decrease in air density
c) Increase in fuel viscosity d) All of above

2) Multi point fuel injection system uses
a) Direct injection b) Port injection
c) Throttle body injection d) Both b) and c)

3) In turbochargers compressor is driven by
a) exhaust gas turbine b) engine
c) electric motor d) none of above

4) Very high powered engines used for ship propulsion are generally
a) two stroke petrol engines b) four stroke petrol engines
c) four stroke diesel engines d) two stroke diesel engines

5) The component which converts reciprocatory motion into rotary motion in
engines is
a) gudgeon pin b) piston rings c) crank shaft d) camshaft

6) Increasing the compression ratio in SI engines the knocking tendency
a) Decreases b) Increases
c) Not affected d) None of the above

7) The function of quench area in a wedge shaped SI engine combustion chamber
a) Improve the compression ratio
b) Cool the end gas
c) Decrease the volume of combustion chamber
d) Increase the area of combustion chamber

P.T.O.
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8) The octane number iso-octane is
a) 0 b) 10 c) 80 d) 100

9) In CI engines with increase in compression ratio the delay period
a) increases b) decreases
c) first increase then decreases d) not affected

10) Brake thermal efficiency of SI engine is in the range
a) 35% to 60% b) 25% to 35% c) 60% to 80% d) none of the above

11) Which one of the following quantities is assumed constant for an internal
combustion engine while estimating its friction power by extrapolation through
Willan’s line ?
a) Brake thermal efficiency b) Indicated thermal efficiency
c) Mechanical efficiency d) Volumetric efficiency

12) Reference fuels for knock rating of SI engine fuels would include
a) iso-octane and alpha-methyl naphthalene
b) normal octane and aniline
c) iso-octane and n-hexane
d) n-heptane and iso-octane

13) Which of the following factors increase detonation in the SI engine ?
a) Increased spark advance
b) Increased speed
c) Increased air-fuel ratio beyond stoichiometric strength
d) Increased compression ratio

14) Due to high temperature pollutants produced are
a) CO b) HC c) NOx d) None of above

15) In SI engine Fuel detonation chances are more for
a) benzene b) toluene c) iso-octane d) n-heptane

16) The rotational speed of cam shaft with respect to crankshaft is
a) half b) double c) equal d) four times

17) For same compression ratio and heat rejection Otto cycle efficiency with
respect to diesel cycle efficiency is
a) Greater than b) Smaller than c) Equal to d) None of above

18) Normal range of compression ratio for Otto cycle is
a) 2 – 4 b) 6 – 10 c) Greater than 10 d) None of above

19) Dissociation of CO2 and H2O takes place in range
a) 200°C and 400°C b) 1000°C and 1300°C
c) 600°C and 800°C d) None of above

20) The choke is closed when engine is
a) accelerating b) hot c) cold d) idling

______________
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B.E. (Mechanical) Part – I (Old) Examination, 2017
INTERNAL COMBUSTION ENGINE

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Answer any two questions from each Section.
2) Assume suitable data if necessary.
3) Use of non-programmable calculator is allowed.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Discuss the effect of the following on the fuel air cycle analysis : 6
i) Variation of specific heat with temperature.
ii) Dissociation of gases.

b) Explain valve timing diagram for four stroke engine, also discuss valve
overlap. 6

c) Compare Diesel Cycle with Otto cycle. 8

3. a) List the compensating devices used in carburetor and explain any one with
sketch. 10

b) The diameter of a venture of a simple carburetor is 2 cm and its Cd is 0.85.
The fuel nozzle diameter is 1.25 mm and Cdf is 0.66. The tip of the fuel
nozzle is 5 mm. Find
1) Air fuel ratio for pressure drop of 0.07 bar when nozzle lip is neglected
2) Air fuel ratio when nozzle lip is considered.

Take 3
f

3
a m/kg750,m/kg2.1 =ρ=ρ  and 1 cm head of water is 98 N/m2. 10

4. a) Determine quantity of fuel to be injected per cycle per cylinder for a 6 cylinder
4 stroke diesel engine having bsfc 245 gm/kW.hr and developing 89 kW at
2500 rpm. Take specific gravity as 0.84. 6

b) Explain the effect of supercharging with PV diagram on performance of an
engine. 6

c) Discuss the requirements of an injection system and explain common rail
injection system. 8
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SECTION – II

5. a) Explain detonation in SI engine. 6

b) What is Ignition lag ? Explain effect of various operating factors on Ignition
lag. 6

c) Explain working of catalytic convertor in detail. 8

6. a) The air flow to four cylinder four stroke petrol engine is measured by means
of a 7.5 cm diameter sharp edge orifice, Cd = 0.6. During a test on the engine
following data were recorded :

Bore = 11 cm, Stroke = 13 cm, Engine speed = 2250 rpm, Brake power = 36 kW,
fuel consumption = 10.5 kg/h, calorific value of fuel = 42000 kJ/kg, pressure
drop across the orifice = 4.1 cm of water. Atmospheric temperature and
pressure are 15°C and 1.013 bar. Calculate :

i) Thermal efficiency on brake power basis

ii) Brake mean effective pressure

iii) Volumetric efficiency based on free air condition. 8

b) Write short notes on : 4

1) HUCR

2) Additives used for petrol fuel.

c) Explain various stages of combustion in CI engine in detail with a neat p- θ
diagram. 8

7. a) Write note on Engine Electronics. 6

b) Discuss spray formation, atomization and penetration. 6

c) Write short notes on : 8

1) Heat balance sheet

2) Variable valve timing.

_____________________
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SLR-TJ – 121
Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, psychrometry

chart are allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

1) When water inter cooling is used in multistage compression, it

a) Reduces the work to be done in high pressure compressor

b) Reduces the specific volume of refrigerant

c) Requires a compressor of less stroke volume

d) All of the above

2) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to

a) Improve system performance

b) Reduce the partial pressure of refrigerant in evaporator

c) Circulate the refrigerant

d) Provide a vapour seal

3) The sub-cooling in VCC system is used

a) Before compression

b) Before throttling

c) After compression

d) After throttling
P.T.O.

PSet
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4) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several material of construction
d) Expensive

5) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

6) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

7) For ammonia refrigerating systems, the tubes of a shell and tube condenser are
made of
a) Copper b) Aluminium c) Steel d) Brass

8) The value of degree of saturation for saturated air is
a) 0.1 b) 0 c) 0.5 d) 1

9) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

10) In a psychrometric process, the sensible heat added is 30 kJ/s and the latent heat
added is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

11) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

12) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

13) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C

fm
d)

f

Cm

14) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system
c) Hampson system d) Carnot system

______________
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SLR-TJ – 121

Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table,

psychrometry chart are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and
25 bar. The working fluid is just dry at the end of compression and there is no
under-cooling of the liquid before the expansion valve. Determine : 8
i) C.O.P. of the cycle;
ii) Dryness fraction of refrigerant at the inlet of compressor;
iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of 5 kg/min.
Data :

Pressure
(bar)

Saturation
Temperature (K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

b) Explain by flow diagram and on p-h diagram the compound compression with
flash inter cooling with single expansion valve along the flow line to evaporator. 6

3. a) Draw neat diagram of Reduced Ambient Air Cooling System for air craft
refrigeration and explain it with the help of its T-S diagram. 5

b) Explain with the help of neat diagram Electrolux Refrigeration System. 5

c) Explain designation system for halocarbon refrigerants. Find chemical formula
for R-12 and R-22. 4

4. a) Draw the P-V and T-S diagram for Bell Coleman cycle and with the help of it show
that for bell Coleman cycle

COP = 

1Rp

1
1

−
⎟⎟⎠
⎞

⎜⎜⎝
⎛

γ
−γ

 where Rp = pressure ratio. 5
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help
of neat diagram. 5

c) Write a short note on Alternative Refrigerant. 4

SECTION – II

5. a) Define GSHF, RSHF and ERSHF and show those line on layout of
psychrometric chart. 7

b) For DBT of 38°C and RH of 70%, calculate the following for air if barometric
pressure is 1 bar. 7
i) Specific humidity ii) Enthalpy of air

iii) DPT iv) Partial pressure of dry air.

          Data.

Saturation
Temp. (oC)

Absolute
Pressure (bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

hf hfg hg Sf Sfg Sg

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

6. a) Explain Two Stage Cascade Refrigeration System with its P-h Diagram. 5

b) Write down general rules in designing the duct. 5

c) Define the following : 4

i) DPT ii) GSHF

iii) Equivalent Diameter iv) Relative Humidity.

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and
50% Relative humidity is mixed with another air stream flowing at the rate of 20 m3/ min
at 26°C dry bulb temperature and 50% relative humidity. The mixture flows over a
cooling coil whose apparatus dew point temperature is 10°C and by-pass factor is
0.2. Find the dry bulb temperature and relative humidity of air leaving the coil. If
this air is supplied to an air-conditioned room where dry bulb temperature of 26°C
and relative humidity of 50% is maintained, also estimate : 8

i) Room sensible heat factor ii) Cooling load capacity of the coil in TR.

b) Explain the thermal exchange of human body with environment. 6

_____________________
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SLR-TJ – 121
Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, psychrometry

chart are allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

1) The value of degree of saturation for saturated air is
a) 0.1 b) 0 c) 0.5 d) 1

2) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

3) In a psychrometric process, the sensible heat added is 30 kJ/s and the latent heat
added is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

4) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

5) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

6) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C

fm d)
f

Cm

P.T.O.

QSet
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7) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system
c) Hampson system d) Carnot system

8) When water inter cooling is used in multistage compression, it

a) Reduces the work to be done in high pressure compressor

b) Reduces the specific volume of refrigerant

c) Requires a compressor of less stroke volume

d) All of the above

9) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to

a) Improve system performance

b) Reduce the partial pressure of refrigerant in evaporator

c) Circulate the refrigerant

d) Provide a vapour seal

10) The sub-cooling in VCC system is used

a) Before compression

b) Before throttling

c) After compression

d) After throttling

11) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several material of construction
d) Expensive

12) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

13) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

14) For ammonia refrigerating systems, the tubes of a shell and tube condenser are
made of
a) Copper b) Aluminium c) Steel d) Brass

______________
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SLR-TJ – 121

Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table,

psychrometry chart are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and
25 bar. The working fluid is just dry at the end of compression and there is no
under-cooling of the liquid before the expansion valve. Determine : 8
i) C.O.P. of the cycle;
ii) Dryness fraction of refrigerant at the inlet of compressor;
iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of 5 kg/min.
Data :

Pressure
(bar)

Saturation
Temperature (K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

b) Explain by flow diagram and on p-h diagram the compound compression with
flash inter cooling with single expansion valve along the flow line to evaporator. 6

3. a) Draw neat diagram of Reduced Ambient Air Cooling System for air craft
refrigeration and explain it with the help of its T-S diagram. 5

b) Explain with the help of neat diagram Electrolux Refrigeration System. 5

c) Explain designation system for halocarbon refrigerants. Find chemical formula
for R-12 and R-22. 4

4. a) Draw the P-V and T-S diagram for Bell Coleman cycle and with the help of it show
that for bell Coleman cycle

COP = 

1Rp

1
1

−
⎟⎟⎠
⎞

⎜⎜⎝
⎛

γ
−γ

 where Rp = pressure ratio. 5
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help
of neat diagram. 5

c) Write a short note on Alternative Refrigerant. 4

SECTION – II

5. a) Define GSHF, RSHF and ERSHF and show those line on layout of
psychrometric chart. 7

b) For DBT of 38°C and RH of 70%, calculate the following for air if barometric
pressure is 1 bar. 7
i) Specific humidity ii) Enthalpy of air

iii) DPT iv) Partial pressure of dry air.

          Data.

Saturation
Temp. (oC)

Absolute
Pressure (bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

hf hfg hg Sf Sfg Sg

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

6. a) Explain Two Stage Cascade Refrigeration System with its P-h Diagram. 5

b) Write down general rules in designing the duct. 5

c) Define the following : 4

i) DPT ii) GSHF

iii) Equivalent Diameter iv) Relative Humidity.

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and
50% Relative humidity is mixed with another air stream flowing at the rate of 20 m3/ min
at 26°C dry bulb temperature and 50% relative humidity. The mixture flows over a
cooling coil whose apparatus dew point temperature is 10°C and by-pass factor is
0.2. Find the dry bulb temperature and relative humidity of air leaving the coil. If
this air is supplied to an air-conditioned room where dry bulb temperature of 26°C
and relative humidity of 50% is maintained, also estimate : 8

i) Room sensible heat factor ii) Cooling load capacity of the coil in TR.

b) Explain the thermal exchange of human body with environment. 6

_____________________
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SLR-TJ – 121
Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, psychrometry

chart are allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

1) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

2) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

3) For ammonia refrigerating systems, the tubes of a shell and tube condenser are
made of
a) Copper b) Aluminium c) Steel d) Brass

4) The value of degree of saturation for saturated air is
a) 0.1 b) 0 c) 0.5 d) 1

5) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

6) In a psychrometric process, the sensible heat added is 30 kJ/s and the latent heat
added is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

P.T.O.

RSet
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7) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

8) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

9) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C

fm d)
f

Cm

10) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system
c) Hampson system d) Carnot system

11) When water inter cooling is used in multistage compression, it

a) Reduces the work to be done in high pressure compressor

b) Reduces the specific volume of refrigerant

c) Requires a compressor of less stroke volume

d) All of the above

12) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to

a) Improve system performance

b) Reduce the partial pressure of refrigerant in evaporator

c) Circulate the refrigerant

d) Provide a vapour seal

13) The sub-cooling in VCC system is used

a) Before compression

b) Before throttling

c) After compression

d) After throttling

14) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several material of construction
d) Expensive

______________
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SLR-TJ – 121

Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table,

psychrometry chart are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and
25 bar. The working fluid is just dry at the end of compression and there is no
under-cooling of the liquid before the expansion valve. Determine : 8
i) C.O.P. of the cycle;
ii) Dryness fraction of refrigerant at the inlet of compressor;
iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of 5 kg/min.
Data :

Pressure
(bar)

Saturation
Temperature (K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

b) Explain by flow diagram and on p-h diagram the compound compression with
flash inter cooling with single expansion valve along the flow line to evaporator. 6

3. a) Draw neat diagram of Reduced Ambient Air Cooling System for air craft
refrigeration and explain it with the help of its T-S diagram. 5

b) Explain with the help of neat diagram Electrolux Refrigeration System. 5

c) Explain designation system for halocarbon refrigerants. Find chemical formula
for R-12 and R-22. 4

4. a) Draw the P-V and T-S diagram for Bell Coleman cycle and with the help of it show
that for bell Coleman cycle

COP = 

1Rp

1
1

−
⎟⎟⎠
⎞

⎜⎜⎝
⎛

γ
−γ

 where Rp = pressure ratio. 5
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help
of neat diagram. 5

c) Write a short note on Alternative Refrigerant. 4

SECTION – II

5. a) Define GSHF, RSHF and ERSHF and show those line on layout of
psychrometric chart. 7

b) For DBT of 38°C and RH of 70%, calculate the following for air if barometric
pressure is 1 bar. 7
i) Specific humidity ii) Enthalpy of air

iii) DPT iv) Partial pressure of dry air.

          Data.

Saturation
Temp. (oC)

Absolute
Pressure (bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

hf hfg hg Sf Sfg Sg

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

6. a) Explain Two Stage Cascade Refrigeration System with its P-h Diagram. 5

b) Write down general rules in designing the duct. 5

c) Define the following : 4

i) DPT ii) GSHF

iii) Equivalent Diameter iv) Relative Humidity.

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and
50% Relative humidity is mixed with another air stream flowing at the rate of 20 m3/ min
at 26°C dry bulb temperature and 50% relative humidity. The mixture flows over a
cooling coil whose apparatus dew point temperature is 10°C and by-pass factor is
0.2. Find the dry bulb temperature and relative humidity of air leaving the coil. If
this air is supplied to an air-conditioned room where dry bulb temperature of 26°C
and relative humidity of 50% is maintained, also estimate : 8

i) Room sensible heat factor ii) Cooling load capacity of the coil in TR.

b) Explain the thermal exchange of human body with environment. 6

_____________________
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SLR-TJ – 121
Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, psychrometry

chart are allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

1) In a psychrometric process, the sensible heat added is 30 kJ/s and the latent heat
added is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

2) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

3) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

4) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C

fm
d)

f

Cm

5) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system
c) Hampson system d) Carnot system

P.T.O.

SSet
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6) When water inter cooling is used in multistage compression, it

a) Reduces the work to be done in high pressure compressor

b) Reduces the specific volume of refrigerant

c) Requires a compressor of less stroke volume

d) All of the above

7) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to

a) Improve system performance

b) Reduce the partial pressure of refrigerant in evaporator

c) Circulate the refrigerant

d) Provide a vapour seal

8) The sub-cooling in VCC system is used

a) Before compression

b) Before throttling

c) After compression

d) After throttling

9) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several material of construction
d) Expensive

10) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

11) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

12) For ammonia refrigerating systems, the tubes of a shell and tube condenser are
made of
a) Copper b) Aluminium c) Steel d) Brass

13) The value of degree of saturation for saturated air is
a) 0.1 b) 0 c) 0.5 d) 1

14) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

______________
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Seat
No.

B.E. (Mechanical) (Part – I) (New CGPA) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Monday, 4-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table,

psychrometry chart are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and
25 bar. The working fluid is just dry at the end of compression and there is no
under-cooling of the liquid before the expansion valve. Determine : 8
i) C.O.P. of the cycle;
ii) Dryness fraction of refrigerant at the inlet of compressor;
iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of 5 kg/min.
Data :

Pressure
(bar)

Saturation
Temperature (K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

b) Explain by flow diagram and on p-h diagram the compound compression with
flash inter cooling with single expansion valve along the flow line to evaporator. 6

3. a) Draw neat diagram of Reduced Ambient Air Cooling System for air craft
refrigeration and explain it with the help of its T-S diagram. 5

b) Explain with the help of neat diagram Electrolux Refrigeration System. 5

c) Explain designation system for halocarbon refrigerants. Find chemical formula
for R-12 and R-22. 4

4. a) Draw the P-V and T-S diagram for Bell Coleman cycle and with the help of it show
that for bell Coleman cycle

COP = 

1Rp

1
1

−
⎟⎟⎠
⎞

⎜⎜⎝
⎛

γ
−γ

 where Rp = pressure ratio. 5
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help
of neat diagram. 5

c) Write a short note on Alternative Refrigerant. 4

SECTION – II

5. a) Define GSHF, RSHF and ERSHF and show those line on layout of
psychrometric chart. 7

b) For DBT of 38°C and RH of 70%, calculate the following for air if barometric
pressure is 1 bar. 7
i) Specific humidity ii) Enthalpy of air

iii) DPT iv) Partial pressure of dry air.

          Data.

Saturation
Temp. (oC)

Absolute
Pressure (bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

hf hfg hg Sf Sfg Sg

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

6. a) Explain Two Stage Cascade Refrigeration System with its P-h Diagram. 5

b) Write down general rules in designing the duct. 5

c) Define the following : 4

i) DPT ii) GSHF

iii) Equivalent Diameter iv) Relative Humidity.

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and
50% Relative humidity is mixed with another air stream flowing at the rate of 20 m3/ min
at 26°C dry bulb temperature and 50% relative humidity. The mixture flows over a
cooling coil whose apparatus dew point temperature is 10°C and by-pass factor is
0.2. Find the dry bulb temperature and relative humidity of air leaving the coil. If
this air is supplied to an air-conditioned room where dry bulb temperature of 26°C
and relative humidity of 50% is maintained, also estimate : 8

i) Room sensible heat factor ii) Cooling load capacity of the coil in TR.

b) Explain the thermal exchange of human body with environment. 6

_____________________
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 B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.
4) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

5) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

2) A measure of distortion of a element is
A) bandwidth B) damping ratio
C) aspect ratio D) shape function

3) The bandwidth of a matrix after node numbering where ‘D’ is largest difference
between nodes in a single element and ‘f’ is the number of degrees of
freedom at each node is
A) D × f B) D + f
C) (D + 1) f D) (D – 1) f

4) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

5) The equations defining the approximating distribution are known as
A) Interpolation B) Integration
C) Extrapolation D) Decomposition

P.T.O.
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6) If L1 is the natural coordinate of nodes I, the value of L1 on the element
joining nodes j and k is
A) One B) Two
C) Zero D) 0.5

7) The potential energy in a spring is given by the equation

A) FUKU2
1 2 −=π B) mg=π

C) 2MC=π D) 2MK=π
8) Each node of beam element is having

A) 2 Dof B) 3 Dof
C) 4 Dof D) 1 Dof

9) Finite element analysis of pressure vessels are carried out using
A) Shell element B) Plate element
C) Beam element D) None of above

10) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

11) The matrix showing relation between strain vector and displacement vector
or temperature vector and temperature gradient is
A) [D] B) [K]
C) [C] D) [B]

12) The material property matrix is represented as
A) [D] B) [K]
C) [C] D) [B]

13) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

14) The brick element or hexahedral element of quadratic version is having
A) 4 nodes B) 8 nodes
C) 32 nodes D) 20 nodes

______________
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B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
1D pin jointed bar element. 7

b) Solve by subdomain and Galerkin method and compare with exact solution

0xu4
dx

ud 2
2

2

=−−

BCS u(0) = 0  
du

(1) 1
dx

=

?)8.0( =μ . 7

3. a) Explain one dimensional elasticity. 7

b) State and explain properties of global stiffness matrix. 7

4. Write short notes on any three : 14

a) Explain axi-symmetric elasticity.

b) Explain any four choice of element type with application.

c) Simplification using symmetry.

d) Method of weighted residuals.

Seat
No.
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SECTION – II

5. a) Explain isoparametric, subparametric and superparametric elements. 7

b) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages. 7
i) Mid side mode position
ii) Internal angle.

b) Differentiate linear FEA and non linear FEA. 7

7. Write short notes on any three : 14

a) Geometric non-linearity

b) Explain numerical integration

c) Mesh refinement

d) Modal analysis.

_____________________
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 B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.
4) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

5) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Each node of beam element is having
A) 2 Dof B) 3 Dof
C) 4 Dof D) 1 Dof

2) Finite element analysis of pressure vessels are carried out using
A) Shell element B) Plate element
C) Beam element D) None of above

3) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

4) The matrix showing relation between strain vector and displacement vector
or temperature vector and temperature gradient is
A) [D] B) [K]
C) [C] D) [B]

5) The material property matrix is represented as
A) [D] B) [K]
C) [C] D) [B]

P.T.O.
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6) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

7) The brick element or hexahedral element of quadratic version is having
A) 4 nodes B) 8 nodes
C) 32 nodes D) 20 nodes

8) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

9) A measure of distortion of a element is
A) bandwidth B) damping ratio
C) aspect ratio D) shape function

10) The bandwidth of a matrix after node numbering where ‘D’ is largest difference
between nodes in a single element and ‘f’ is the number of degrees of
freedom at each node is
A) D × f B) D + f
C) (D + 1) f D) (D – 1) f

11) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

12) The equations defining the approximating distribution are known as
A) Interpolation B) Integration
C) Extrapolation D) Decomposition

13) If L1 is the natural coordinate of nodes I, the value of L1 on the element
joining nodes j and k is
A) One B) Two
C) Zero D) 0.5

14) The potential energy in a spring is given by the equation

A) FUKU2
1 2 −=π B) mg=π

C) 2MC=π D) 2MK=π

______________
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B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
1D pin jointed bar element. 7

b) Solve by subdomain and Galerkin method and compare with exact solution

0xu4
dx

ud 2
2

2

=−−

BCS u(0) = 0  
du

(1) 1
dx

=

?)8.0( =μ . 7

3. a) Explain one dimensional elasticity. 7

b) State and explain properties of global stiffness matrix. 7

4. Write short notes on any three : 14

a) Explain axi-symmetric elasticity.

b) Explain any four choice of element type with application.

c) Simplification using symmetry.

d) Method of weighted residuals.

Seat
No.
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SECTION – II

5. a) Explain isoparametric, subparametric and superparametric elements. 7

b) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages. 7
i) Mid side mode position
ii) Internal angle.

b) Differentiate linear FEA and non linear FEA. 7

7. Write short notes on any three : 14

a) Geometric non-linearity

b) Explain numerical integration

c) Mesh refinement

d) Modal analysis.

_____________________
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 B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : .3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.
4) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

5) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The equations defining the approximating distribution are known as
A) Interpolation B) Integration
C) Extrapolation D) Decomposition

2) If L1 is the natural coordinate of nodes I, the value of L1 on the element
joining nodes j and k is
A) One B) Two
C) Zero D) 0.5

3) The potential energy in a spring is given by the equation

A) FUKU2
1 2 −=π B) mg=π

C) 2MC=π D) 2MK=π
4) Each node of beam element is having

A) 2 Dof B) 3 Dof
C) 4 Dof D) 1 Dof

5) Finite element analysis of pressure vessels are carried out using
A) Shell element B) Plate element
C) Beam element D) None of above

P.T.O.
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6) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

7) The matrix showing relation between strain vector and displacement vector
or temperature vector and temperature gradient is
A) [D] B) [K]
C) [C] D) [B]

8) The material property matrix is represented as
A) [D] B) [K]
C) [C] D) [B]

9) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

10) The brick element or hexahedral element of quadratic version is having
A) 4 nodes B) 8 nodes
C) 32 nodes D) 20 nodes

11) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

12) A measure of distortion of a element is
A) bandwidth B) damping ratio
C) aspect ratio D) shape function

13) The bandwidth of a matrix after node numbering where ‘D’ is largest difference
between nodes in a single element and ‘f’ is the number of degrees of
freedom at each node is
A) D × f B) D + f
C) (D + 1) f D) (D – 1) f

14) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

______________
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B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
1D pin jointed bar element. 7

b) Solve by subdomain and Galerkin method and compare with exact solution

0xu4
dx

ud 2
2

2

=−−

BCS u(0) = 0  
du

(1) 1
dx

=

?)8.0( =μ . 7

3. a) Explain one dimensional elasticity. 7

b) State and explain properties of global stiffness matrix. 7

4. Write short notes on any three : 14

a) Explain axi-symmetric elasticity.

b) Explain any four choice of element type with application.

c) Simplification using symmetry.

d) Method of weighted residuals.

Seat
No.
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SECTION – II

5. a) Explain isoparametric, subparametric and superparametric elements. 7

b) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages. 7
i) Mid side mode position
ii) Internal angle.

b) Differentiate linear FEA and non linear FEA. 7

7. Write short notes on any three : 14

a) Geometric non-linearity

b) Explain numerical integration

c) Mesh refinement

d) Modal analysis.

_____________________
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 B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.
4) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

5) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

2) The matrix showing relation between strain vector and displacement vector
or temperature vector and temperature gradient is
A) [D] B) [K]
C) [C] D) [B]

3) The material property matrix is represented as
A) [D] B) [K]
C) [C] D) [B]

4) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

5) The brick element or hexahedral element of quadratic version is having
A) 4 nodes B) 8 nodes
C) 32 nodes D) 20 nodes

P.T.O.
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6) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

7) A measure of distortion of a element is
A) bandwidth B) damping ratio
C) aspect ratio D) shape function

8) The bandwidth of a matrix after node numbering where ‘D’ is largest difference
between nodes in a single element and ‘f’ is the number of degrees of
freedom at each node is
A) D × f B) D + f
C) (D + 1) f D) (D – 1) f

9) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

10) The equations defining the approximating distribution are known as
A) Interpolation B) Integration
C) Extrapolation D) Decomposition

11) If L1 is the natural coordinate of nodes I, the value of L1 on the element
joining nodes j and k is
A) One B) Two
C) Zero D) 0.5

12) The potential energy in a spring is given by the equation

A) FUKU2
1 2 −=π B) mg=π

C) 2MC=π D) 2MK=π
13) Each node of beam element is having

A) 2 Dof B) 3 Dof
C) 4 Dof D) 1 Dof

14) Finite element analysis of pressure vessels are carried out using
A) Shell element B) Plate element
C) Beam element D) None of above

______________
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B.E. (Mechanical Engineering) (Part – I) (New) (CGPA) Examination, 2017
FINITE ELEMENT METHOD
Professional Elective – 3

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

          Note  : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
1D pin jointed bar element. 7

b) Solve by subdomain and Galerkin method and compare with exact solution

0xu4
dx

ud 2
2

2

=−−

BCS u(0) = 0  
du

(1) 1
dx

=

?)8.0( =μ . 7

3. a) Explain one dimensional elasticity. 7

b) State and explain properties of global stiffness matrix. 7

4. Write short notes on any three : 14

a) Explain axi-symmetric elasticity.

b) Explain any four choice of element type with application.

c) Simplification using symmetry.

d) Method of weighted residuals.

Seat
No.
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SECTION – II

5. a) Explain isoparametric, subparametric and superparametric elements. 7

b) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages. 7
i) Mid side mode position
ii) Internal angle.

b) Differentiate linear FEA and non linear FEA. 7

7. Write short notes on any three : 14

a) Geometric non-linearity

b) Explain numerical integration

c) Mesh refinement

d) Modal analysis.

_____________________
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Seat
No. Set P

 B.E. (Mechanical) (Part – I) (New – CGPA) Examination, 2017
PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Question Number 2 and 6 are compulsory.
4) Answer any two full questions from the remaining in each

Section.
5) Figures to right indicate full marks.
6) Make suitable assumptions, if required and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Choose the correct alternatives : (1×11=11)
1) Which of the following process is used to manufacture products with

controlled porosity ?

A) Casting B) Forming

C) Welding D) Powder metallurgy
2) In process picture locator is considered as

A) Cube B) Triangle

C) Cone D) Pyramid
3) Sequence of operation is decided by

A) Product engineer B) Process engineer

C) Time study engineer D) Method engineer
4) Which of the following dept. is the core of organization ?

A) Marketing Engineering B) Tool Room

C) Production Engineering D) Process Engineering

P.T.O.
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5) In product type of layout all machines are in

A) In-line B) In group

C) In random D) Fixed position
6) Which of the following product is not continuous/process mfg. system ?

A) Automobile B) Fertilizer

C) Petrochemical D) Steel
7) Qualifying operation is associated with

A) Basic process operation B) Principal process operation

C) Auxiliary process D) Supplementary process operation
8) Operation that bring raw part out of “rough” is

A) Major operation B) Originating operation

C) Qualifying operation D) Auxiliary operation
9) Standard time is calculated by

A) Process department B) Work measurement Dept.

C) Product department D) All of the above
10) In method study inspection is indicated by

A) Square B) Triangle

C) Circle D) Rectangle
11) Special purpose machines are selected for

A) Project manufacturing B) Job production

C) Batch manufacturing D) Mass production

B) Match the pair : 3
a) Investment cost p) Material and labour costs
b) Operating cost q) Cost of dies, jigs and fixtures
c) Intangible cost r) Down time cost

______________



Set P

�������	
� -3- SLR-TJ – 124

Seat
No.

 B.E. (Mechanical) (Part – I) (New – CGPA) Examination, 2017
PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 2 and 6 are compulsory.
2) Answer any two full questions from the remaining in each

Section.
3) Figures to right indicate full marks.
4) Make suitable assumption, if required and state them clearly.

SECTION – I

2. Prepare a process plan for manufacturing the component in Figure 1 w.r.t. data
supplied there in along following lines :
A) Route sheet
B) Operations list indicating sequence of operation indicating machine selected,

holding methods, tool specifications and machining parameters per set up.

C) Gauges and inspection methods and instruments. 14

MH-MS
One hole

of φ  7
slot –2 Nos.
7×3 mm
Qty – 5 Nos.
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3. a) Discuss manufacturing system, input and output of manufacturing system
and  characteristics of manufacturing system. 7

b) Explain part print analysis by taking a suitable example. 7

4. Explain the position and function of product and process engineer in the
organization. Write note on skills required by a process engineer. 14

5. a) Explain in detail input and output of process planning. 7

b) What is basic process planning terminology-process, operation and cut. 7

SECTION – II

6. Draw the process picture sheet for any four operations for manufacturing the
component in Figure 1 w.r.t. sequence. Use standard symbols for locating,
clamping along with material removal. 14

7. a) Explain factors in tool selection, constraints in tool selection, operating
requirements for tool selection. 7

b) What are the technical considerations for equipment selection ? Explain. 7

8. a) Write note on classification of operation. 7

b) How to select proper sequence of operation ? 7

9. a) What are the general guidelines for process selection ? Explain. 7

b) Write a note on process picture. 7

_____________________
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 B.E. (Mechanical) (Part – I) (New – CGPA) Examination, 2017
PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Question Number 2 and 6 are compulsory.
4) Answer any two full questions from the remaining in each

Section.
5) Figures to right indicate full marks.
6) Make suitable assumptions, if required and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Match the pair : 3
a) Investment cost p) Material and labour costs
b) Operating cost q) Cost of dies, jigs and fixtures
c) Intangible cost r) Down time cost

B) Choose the correct alternatives : (1×11=11)
1) Which of the following product is not continuous/process mfg. system ?

A) Automobile B) Fertilizer

C) Petrochemical D) Steel
2) Qualifying operation is associated with

A) Basic process operation B) Principal process operation

C) Auxiliary process D) Supplementary process operation
3) Operation that bring raw part out of “rough” is

A) Major operation B) Originating operation

C) Qualifying operation D) Auxiliary operation

P.T.O.
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4) Standard time is calculated by

A) Process department B) Work measurement Dept.

C) Product department D) All of the above
5) In method study inspection is indicated by

A) Square B) Triangle

C) Circle D) Rectangle
6) Special purpose machines are selected for

A) Project manufacturing B) Job production

C) Batch manufacturing D) Mass production
7) Which of the following process is used to manufacture products with

controlled porosity ?

A) Casting B) Forming

C) Welding D) Powder metallurgy
8) In process picture locator is considered as

A) Cube B) Triangle

C) Cone D) Pyramid
9) Sequence of operation is decided by

A) Product engineer B) Process engineer

C) Time study engineer D) Method engineer
10) Which of the following dept. is the core of organization ?

A) Marketing Engineering B) Tool Room

C) Production Engineering D) Process Engineering
11) In product type of layout all machines are in

A) In-line B) In group

C) In random D) Fixed position

______________
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 B.E. (Mechanical) (Part – I) (New – CGPA) Examination, 2017
PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 2 and 6 are compulsory.
2) Answer any two full questions from the remaining in each

Section.
3) Figures to right indicate full marks.
4) Make suitable assumption, if required and state them clearly.

SECTION – I

2. Prepare a process plan for manufacturing the component in Figure 1 w.r.t. data
supplied there in along following lines :
A) Route sheet
B) Operations list indicating sequence of operation indicating machine selected,

holding methods, tool specifications and machining parameters per set up.

C) Gauges and inspection methods and instruments. 14

MH-MS
One hole

of φ  7
slot –2 Nos.
7×3 mm
Qty – 5 Nos.
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3. a) Discuss manufacturing system, input and output of manufacturing system
and  characteristics of manufacturing system. 7

b) Explain part print analysis by taking a suitable example. 7

4. Explain the position and function of product and process engineer in the
organization. Write note on skills required by a process engineer. 14

5. a) Explain in detail input and output of process planning. 7

b) What is basic process planning terminology-process, operation and cut. 7

SECTION – II

6. Draw the process picture sheet for any four operations for manufacturing the
component in Figure 1 w.r.t. sequence. Use standard symbols for locating,
clamping along with material removal. 14

7. a) Explain factors in tool selection, constraints in tool selection, operating
requirements for tool selection. 7

b) What are the technical considerations for equipment selection ? Explain. 7

8. a) Write note on classification of operation. 7

b) How to select proper sequence of operation ? 7

9. a) What are the general guidelines for process selection ? Explain. 7

b) Write a note on process picture. 7

_____________________
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PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Question Number 2 and 6 are compulsory.
4) Answer any two full questions from the remaining in each

Section.
5) Figures to right indicate full marks.
6) Make suitable assumptions, if required and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Choose the correct alternatives : (1×11=11)
1) Operation that bring raw part out of “rough” is

A) Major operation B) Originating operation

C) Qualifying operation D) Auxiliary operation
2) Standard time is calculated by

A) Process department B) Work measurement Dept.

C) Product department D) All of the above
3) In method study inspection is indicated by

A) Square B) Triangle

C) Circle D) Rectangle
4) Special purpose machines are selected for

A) Project manufacturing B) Job production

C) Batch manufacturing D) Mass production

P.T.O.
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5) Which of the following process is used to manufacture products with
controlled porosity ?

A) Casting B) Forming

C) Welding D) Powder metallurgy
6) In process picture locator is considered as

A) Cube B) Triangle

C) Cone D) Pyramid
7) Sequence of operation is decided by

A) Product engineer B) Process engineer

C) Time study engineer D) Method engineer
8) Which of the following dept. is the core of organization ?

A) Marketing Engineering B) Tool Room

C) Production Engineering D) Process Engineering
9) In product type of layout all machines are in

A) In-line B) In group

C) In random D) Fixed position
10) Which of the following product is not continuous/process mfg. system ?

A) Automobile B) Fertilizer

C) Petrochemical D) Steel
11) Qualifying operation is associated with

A) Basic process operation B) Principal process operation

C) Auxiliary process D) Supplementary process operation

B) Match the pair : 3
a) Investment cost p) Material and labour costs
b) Operating cost q) Cost of dies, jigs and fixtures
c) Intangible cost r) Down time cost

______________
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 B.E. (Mechanical) (Part – I) (New – CGPA) Examination, 2017
PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 2 and 6 are compulsory.
2) Answer any two full questions from the remaining in each

Section.
3) Figures to right indicate full marks.
4) Make suitable assumption, if required and state them clearly.

SECTION – I

2. Prepare a process plan for manufacturing the component in Figure 1 w.r.t. data
supplied there in along following lines :
A) Route sheet
B) Operations list indicating sequence of operation indicating machine selected,

holding methods, tool specifications and machining parameters per set up.

C) Gauges and inspection methods and instruments. 14
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One hole
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slot –2 Nos.
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3. a) Discuss manufacturing system, input and output of manufacturing system
and  characteristics of manufacturing system. 7

b) Explain part print analysis by taking a suitable example. 7

4. Explain the position and function of product and process engineer in the
organization. Write note on skills required by a process engineer. 14

5. a) Explain in detail input and output of process planning. 7

b) What is basic process planning terminology-process, operation and cut. 7

SECTION – II

6. Draw the process picture sheet for any four operations for manufacturing the
component in Figure 1 w.r.t. sequence. Use standard symbols for locating,
clamping along with material removal. 14

7. a) Explain factors in tool selection, constraints in tool selection, operating
requirements for tool selection. 7

b) What are the technical considerations for equipment selection ? Explain. 7

8. a) Write note on classification of operation. 7

b) How to select proper sequence of operation ? 7

9. a) What are the general guidelines for process selection ? Explain. 7

b) Write a note on process picture. 7

_____________________
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PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Question Number 2 and 6 are compulsory.
4) Answer any two full questions from the remaining in each

Section.
5) Figures to right indicate full marks.
6) Make suitable assumptions, if required and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) Match the pair : 3
a) Investment cost p) Material and labour costs
b) Operating cost q) Cost of dies, jigs and fixtures
c) Intangible cost r) Down time cost

B) Choose the correct alternatives : (1×11=11)
1) In method study inspection is indicated by

A) Square B) Triangle

C) Circle D) Rectangle
2) Special purpose machines are selected for

A) Project manufacturing B) Job production

C) Batch manufacturing D) Mass production
3) Which of the following process is used to manufacture products with

controlled porosity ?

A) Casting B) Forming

C) Welding D) Powder metallurgy
P.T.O.
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4) In process picture locator is considered as

A) Cube B) Triangle

C) Cone D) Pyramid
5) Sequence of operation is decided by

A) Product engineer B) Process engineer

C) Time study engineer D) Method engineer
6) Which of the following dept. is the core of organization ?

A) Marketing Engineering B) Tool Room

C) Production Engineering D) Process Engineering
7) In product type of layout all machines are in

A) In-line B) In group

C) In random D) Fixed position
8) Which of the following product is not continuous/process mfg. system ?

A) Automobile B) Fertilizer

C) Petrochemical D) Steel
9) Qualifying operation is associated with

A) Basic process operation B) Principal process operation

C) Auxiliary process D) Supplementary process operation
10) Operation that bring raw part out of “rough” is

A) Major operation B) Originating operation

C) Qualifying operation D) Auxiliary operation
11) Standard time is calculated by

A) Process department B) Work measurement Dept.

C) Product department D) All of the above

______________
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 B.E. (Mechanical) (Part – I) (New – CGPA) Examination, 2017
PROCESS ENGINEERING (Professional Elective – III)

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Q. No. 2 and 6 are compulsory.
2) Answer any two full questions from the remaining in each

Section.
3) Figures to right indicate full marks.
4) Make suitable assumption, if required and state them clearly.

SECTION – I

2. Prepare a process plan for manufacturing the component in Figure 1 w.r.t. data
supplied there in along following lines :
A) Route sheet
B) Operations list indicating sequence of operation indicating machine selected,

holding methods, tool specifications and machining parameters per set up.

C) Gauges and inspection methods and instruments. 14
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3. a) Discuss manufacturing system, input and output of manufacturing system
and  characteristics of manufacturing system. 7

b) Explain part print analysis by taking a suitable example. 7

4. Explain the position and function of product and process engineer in the
organization. Write note on skills required by a process engineer. 14

5. a) Explain in detail input and output of process planning. 7

b) What is basic process planning terminology-process, operation and cut. 7

SECTION – II

6. Draw the process picture sheet for any four operations for manufacturing the
component in Figure 1 w.r.t. sequence. Use standard symbols for locating,
clamping along with material removal. 14

7. a) Explain factors in tool selection, constraints in tool selection, operating
requirements for tool selection. 7

b) What are the technical considerations for equipment selection ? Explain. 7

8. a) Write note on classification of operation. 7

b) How to select proper sequence of operation ? 7

9. a) What are the general guidelines for process selection ? Explain. 7

b) Write a note on process picture. 7

_____________________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The order of the polynomial used for formulating the robot trajectory is usually
a __________ order polynomial.
a) First b) Second c) Third d) Fourth

2) The acronym UGV stands for _________
a) Unarmed Guided Vehicle b) Unmanned Guided Vehicle
c) Unarmed Ground Vehicle d) Unmanned Ground Vehicle

3) Today, almost all industrial robots used for high speed assembly operations
in the electronics industry are built in __________ configuration.
a) Cartesian b) Delta c) SCARA d) Jointed Arm

4) A robot has to be designed for an arc welding operation. This requires that
the robot must possess very high repeatability, typically less than 0.5 mm.
Expected payload is less than 25 kg. Which drive system is the best suited
for this application ?
a) Magnetic b) Hydraulic c) Pneumatic d) Electric

5) A gripper needs to be selected for an application involving assembly of a
circular dowel peg in a cylindrical blind hole of the base part. Which of
the following grippers is the best suited for the task ?
a) 2 finger parallel b) Magnetic c) Adhesive d) Vacuum

P.T.O.
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6) The acronym ‘CCD’ in CCD image sensor stands for ________
a) Charged Coupled Device b) Complementary Charged Device
c) Coupled Charged Device d) Charged Complementary Device

7) A gripper used in assembly operations needs to be equipped with an
arrangement which will allow a certain amount of flexibility in its wrist. This
is to ensure assembly even if the axis of the part during insertion is slightly
off-center. This type of compliance is _________ compliance.
a) Active b) Passive c) Mutual d) Progressive

8) An image which contains two distinct intensity levels between black and
white is a ___________ image.
a) Color b) Grayscale c) Binary d) Monochrome

9) The term ‘Robot’ was coined by _________
a) Issac Asimov b) Issac Newton c) Karl Capek d) Karl Urban

10) If a robot cannot reach a point even when it is located within its workspace,
the configuration of the manipulator is said to be __________
a) Redundant b) Revolute c) Singular d) Spiral

11) The process of transforming variables from joint space to Cartesian space
is called ___________
a) Forward Kinematics b) Inward Kinematics
c) Inverse Kinematics d) Reverse Kinematics

12) The workcell layout in which a series of robots tend to parts moving along a
conveyor is called ___________
a) Mobile Robot Workcell b) Stranded Robot Workcell
c) Inline Robots Workcell d) Robot Centered Workcell

13) The process of ____________ is the technique which removes noise
from the image before any image processing algorithms are applied on
the image.
a) Filtering b) Thresholding c) Segmentation d) Calibration

14) The minimum number of wheels required for both static and dynamic balance
of wheeled robots is ___________
a) 2 b) 3 c) 4 d) 6

______________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

2) Non-programmable calculators are allowed.
3) Figures to the extreme right of the page indicate marks

allotted to the question.
4) Assume suitable data if necessary and state it clearly.
5) Draw neat sketches/figures to support your answers and

label them correctly.

SECTION – 1

2. a) Define “Industrial Robot”. List the reasons why and where industrial robots
must be deployed in place of humans in the industrial workspace. State
possible issues associated with the use of industrial robots in place of human
operators. 8

b) What are the different factors to be considered when selecting grippers as
EOAT (End of Arm Tooling) attachment for industrial robots ? 6

3. a) Discuss sensor classification for Industrial Robots. 8
b) Derive the inverse kinematic equations for a 2 DOF jointed arm robot. 6

4. a) Derive the equation for the Jacobean of a 2 DOF jointed arm manipulator. In
the figure given below the lengths of the links a1 and a 2 of the manipulator
are 200 mm each. Link angles θ 1 and θ 2 measure 20 degrees and
30 degrees respectively. If the tool velocity is 100 mm/s in both x and y
directions calculate rotational speeds of link 1 and link 2 in degrees/sec. 8

b) Discuss with neat sketches the Cartesian and jointed arm configuration for
industrial robots. 6

Seat
No.

θ 2

θ 1
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SECTION – 2

5. a) What do you understand by the term image segmentation ? Discuss two
techniques of image segmentation. 8

b) Explain with the help of neat sketch a typical control architecture for industrial
robots. 6

6. a) What is an AGV ? Discuss are the different navigation techniques used for
industrial AGVs. 8

b) Explain in briefly offline programming, teach through method and walk
through method of robot programming. 6

7. a) Discuss use of industrial robots for welding applications. State the robot
configuration DOF, choice of drives and sensors clearly and given
justification for the same. 8

b) Compare wheeled and tracked robots. 6

_____________________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) An image which contains two distinct intensity levels between black and
white is a ___________ image.
a) Color b) Grayscale c) Binary d) Monochrome

2) The term ‘Robot’ was coined by _________
a) Issac Asimov b) Issac Newton c) Karl Capek d) Karl Urban

3) If a robot cannot reach a point even when it is located within its workspace,
the configuration of the manipulator is said to be __________
a) Redundant b) Revolute c) Singular d) Spiral

4) The process of transforming variables from joint space to Cartesian space
is called ___________
a) Forward Kinematics b) Inward Kinematics
c) Inverse Kinematics d) Reverse Kinematics

5) The workcell layout in which a series of robots tend to parts moving along a
conveyor is called ___________
a) Mobile Robot Workcell b) Stranded Robot Workcell
c) Inline Robots Workcell d) Robot Centered Workcell

6) The process of ____________ is the technique which removes noise
from the image before any image processing algorithms are applied on
the image.
a) Filtering b) Thresholding c) Segmentation d) Calibration

P.T.O.
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7) The minimum number of wheels required for both static and dynamic balance
of wheeled robots is ___________
a) 2 b) 3 c) 4 d) 6

8) The order of the polynomial used for formulating the robot trajectory is usually
a __________ order polynomial.
a) First b) Second c) Third d) Fourth

9) The acronym UGV stands for _________
a) Unarmed Guided Vehicle b) Unmanned Guided Vehicle
c) Unarmed Ground Vehicle d) Unmanned Ground Vehicle

10) Today, almost all industrial robots used for high speed assembly operations
in the electronics industry are built in __________ configuration.
a) Cartesian b) Delta c) SCARA d) Jointed Arm

11) A robot has to be designed for an arc welding operation. This requires that
the robot must possess very high repeatability, typically less than 0.5 mm.
Expected payload is less than 25 kg. Which drive system is the best suited
for this application ?
a) Magnetic b) Hydraulic c) Pneumatic d) Electric

12) A gripper needs to be selected for an application involving assembly of a
circular dowel peg in a cylindrical blind hole of the base part. Which of
the following grippers is the best suited for the task ?
a) 2 finger parallel b) Magnetic c) Adhesive d) Vacuum

13) The acronym ‘CCD’ in CCD image sensor stands for ________
a) Charged Coupled Device b) Complementary Charged Device
c) Coupled Charged Device d) Charged Complementary Device

14) A gripper used in assembly operations needs to be equipped with an
arrangement which will allow a certain amount of flexibility in its wrist. This
is to ensure assembly even if the axis of the part during insertion is slightly
off-center. This type of compliance is _________ compliance.
a) Active b) Passive c) Mutual d) Progressive

______________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

2) Non-programmable calculators are allowed.
3) Figures to the extreme right of the page indicate marks

allotted to the question.
4) Assume suitable data if necessary and state it clearly.
5) Draw neat sketches/figures to support your answers and

label them correctly.

SECTION – 1

2. a) Define “Industrial Robot”. List the reasons why and where industrial robots
must be deployed in place of humans in the industrial workspace. State
possible issues associated with the use of industrial robots in place of human
operators. 8

b) What are the different factors to be considered when selecting grippers as
EOAT (End of Arm Tooling) attachment for industrial robots ? 6

3. a) Discuss sensor classification for Industrial Robots. 8
b) Derive the inverse kinematic equations for a 2 DOF jointed arm robot. 6

4. a) Derive the equation for the Jacobean of a 2 DOF jointed arm manipulator. In
the figure given below the lengths of the links a1 and a 2 of the manipulator
are 200 mm each. Link angles θ 1 and θ 2 measure 20 degrees and
30 degrees respectively. If the tool velocity is 100 mm/s in both x and y
directions calculate rotational speeds of link 1 and link 2 in degrees/sec. 8

b) Discuss with neat sketches the Cartesian and jointed arm configuration for
industrial robots. 6

Seat
No.

θ 2

θ 1
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SECTION – 2

5. a) What do you understand by the term image segmentation ? Discuss two
techniques of image segmentation. 8

b) Explain with the help of neat sketch a typical control architecture for industrial
robots. 6

6. a) What is an AGV ? Discuss are the different navigation techniques used for
industrial AGVs. 8

b) Explain in briefly offline programming, teach through method and walk
through method of robot programming. 6

7. a) Discuss use of industrial robots for welding applications. State the robot
configuration DOF, choice of drives and sensors clearly and given
justification for the same. 8

b) Compare wheeled and tracked robots. 6

_____________________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) A gripper needs to be selected for an application involving assembly of a
circular dowel peg in a cylindrical blind hole of the base part. Which of
the following grippers is the best suited for the task ?
a) 2 finger parallel b) Magnetic c) Adhesive d) Vacuum

2) The acronym ‘CCD’ in CCD image sensor stands for ________
a) Charged Coupled Device b) Complementary Charged Device
c) Coupled Charged Device d) Charged Complementary Device

3) A gripper used in assembly operations needs to be equipped with an
arrangement which will allow a certain amount of flexibility in its wrist. This
is to ensure assembly even if the axis of the part during insertion is slightly
off-center. This type of compliance is _________ compliance.
a) Active b) Passive c) Mutual d) Progressive

4) An image which contains two distinct intensity levels between black and
white is a ___________ image.
a) Color b) Grayscale c) Binary d) Monochrome

5) The term ‘Robot’ was coined by _________
a) Issac Asimov b) Issac Newton c) Karl Capek d) Karl Urban

6) If a robot cannot reach a point even when it is located within its workspace,
the configuration of the manipulator is said to be __________
a) Redundant b) Revolute c) Singular d) Spiral

P.T.O.
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7) The process of transforming variables from joint space to Cartesian space
is called ___________
a) Forward Kinematics b) Inward Kinematics
c) Inverse Kinematics d) Reverse Kinematics

8) The workcell layout in which a series of robots tend to parts moving along a
conveyor is called ___________
a) Mobile Robot Workcell b) Stranded Robot Workcell
c) Inline Robots Workcell d) Robot Centered Workcell

9) The process of ____________ is the technique which removes noise
from the image before any image processing algorithms are applied on
the image.
a) Filtering b) Thresholding c) Segmentation d) Calibration

10) The minimum number of wheels required for both static and dynamic balance
of wheeled robots is ___________
a) 2 b) 3 c) 4 d) 6

11) The order of the polynomial used for formulating the robot trajectory is usually
a __________ order polynomial.
a) First b) Second c) Third d) Fourth

12) The acronym UGV stands for _________
a) Unarmed Guided Vehicle b) Unmanned Guided Vehicle
c) Unarmed Ground Vehicle d) Unmanned Ground Vehicle

13) Today, almost all industrial robots used for high speed assembly operations
in the electronics industry are built in __________ configuration.
a) Cartesian b) Delta c) SCARA d) Jointed Arm

14) A robot has to be designed for an arc welding operation. This requires that
the robot must possess very high repeatability, typically less than 0.5 mm.
Expected payload is less than 25 kg. Which drive system is the best suited
for this application ?
a) Magnetic b) Hydraulic c) Pneumatic d) Electric

______________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

2) Non-programmable calculators are allowed.
3) Figures to the extreme right of the page indicate marks

allotted to the question.
4) Assume suitable data if necessary and state it clearly.
5) Draw neat sketches/figures to support your answers and

label them correctly.

SECTION – 1

2. a) Define “Industrial Robot”. List the reasons why and where industrial robots
must be deployed in place of humans in the industrial workspace. State
possible issues associated with the use of industrial robots in place of human
operators. 8

b) What are the different factors to be considered when selecting grippers as
EOAT (End of Arm Tooling) attachment for industrial robots ? 6

3. a) Discuss sensor classification for Industrial Robots. 8
b) Derive the inverse kinematic equations for a 2 DOF jointed arm robot. 6

4. a) Derive the equation for the Jacobean of a 2 DOF jointed arm manipulator. In
the figure given below the lengths of the links a1 and a 2 of the manipulator
are 200 mm each. Link angles θ 1 and θ 2 measure 20 degrees and
30 degrees respectively. If the tool velocity is 100 mm/s in both x and y
directions calculate rotational speeds of link 1 and link 2 in degrees/sec. 8

b) Discuss with neat sketches the Cartesian and jointed arm configuration for
industrial robots. 6

Seat
No.

θ 2

θ 1
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SECTION – 2

5. a) What do you understand by the term image segmentation ? Discuss two
techniques of image segmentation. 8

b) Explain with the help of neat sketch a typical control architecture for industrial
robots. 6

6. a) What is an AGV ? Discuss are the different navigation techniques used for
industrial AGVs. 8

b) Explain in briefly offline programming, teach through method and walk
through method of robot programming. 6

7. a) Discuss use of industrial robots for welding applications. State the robot
configuration DOF, choice of drives and sensors clearly and given
justification for the same. 8

b) Compare wheeled and tracked robots. 6

_____________________
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Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) If a robot cannot reach a point even when it is located within its workspace,
the configuration of the manipulator is said to be __________
a) Redundant b) Revolute c) Singular d) Spiral

2) The process of transforming variables from joint space to Cartesian space
is called ___________
a) Forward Kinematics b) Inward Kinematics
c) Inverse Kinematics d) Reverse Kinematics

3) The workcell layout in which a series of robots tend to parts moving along a
conveyor is called ___________
a) Mobile Robot Workcell b) Stranded Robot Workcell
c) Inline Robots Workcell d) Robot Centered Workcell

4) The process of ____________ is the technique which removes noise
from the image before any image processing algorithms are applied on
the image.
a) Filtering b) Thresholding c) Segmentation d) Calibration

5) The minimum number of wheels required for both static and dynamic balance
of wheeled robots is ___________
a) 2 b) 3 c) 4 d) 6

P.T.O.
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6) The order of the polynomial used for formulating the robot trajectory is usually
a __________ order polynomial.
a) First b) Second c) Third d) Fourth

7) The acronym UGV stands for _________
a) Unarmed Guided Vehicle b) Unmanned Guided Vehicle
c) Unarmed Ground Vehicle d) Unmanned Ground Vehicle

8) Today, almost all industrial robots used for high speed assembly operations
in the electronics industry are built in __________ configuration.
a) Cartesian b) Delta c) SCARA d) Jointed Arm

9) A robot has to be designed for an arc welding operation. This requires that
the robot must possess very high repeatability, typically less than 0.5 mm.
Expected payload is less than 25 kg. Which drive system is the best suited
for this application ?
a) Magnetic b) Hydraulic c) Pneumatic d) Electric

10) A gripper needs to be selected for an application involving assembly of a
circular dowel peg in a cylindrical blind hole of the base part. Which of
the following grippers is the best suited for the task ?
a) 2 finger parallel b) Magnetic c) Adhesive d) Vacuum

11) The acronym ‘CCD’ in CCD image sensor stands for ________
a) Charged Coupled Device b) Complementary Charged Device
c) Coupled Charged Device d) Charged Complementary Device

12) A gripper used in assembly operations needs to be equipped with an
arrangement which will allow a certain amount of flexibility in its wrist. This
is to ensure assembly even if the axis of the part during insertion is slightly
off-center. This type of compliance is _________ compliance.
a) Active b) Passive c) Mutual d) Progressive

13) An image which contains two distinct intensity levels between black and
white is a ___________ image.
a) Color b) Grayscale c) Binary d) Monochrome

14) The term ‘Robot’ was coined by _________
a) Issac Asimov b) Issac Newton c) Karl Capek d) Karl Urban

______________
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B.E. Mechanical (Part – I) (CGPA) Examination, 2017
Elective – I : INDUSTRIAL ROBOTICS (New)

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Section 1 and 2 includes 3 question worth 14 marks each.
Solve any two questions from each Section.

2) Non-programmable calculators are allowed.
3) Figures to the extreme right of the page indicate marks

allotted to the question.
4) Assume suitable data if necessary and state it clearly.
5) Draw neat sketches/figures to support your answers and

label them correctly.

SECTION – 1

2. a) Define “Industrial Robot”. List the reasons why and where industrial robots
must be deployed in place of humans in the industrial workspace. State
possible issues associated with the use of industrial robots in place of human
operators. 8

b) What are the different factors to be considered when selecting grippers as
EOAT (End of Arm Tooling) attachment for industrial robots ? 6

3. a) Discuss sensor classification for Industrial Robots. 8
b) Derive the inverse kinematic equations for a 2 DOF jointed arm robot. 6

4. a) Derive the equation for the Jacobean of a 2 DOF jointed arm manipulator. In
the figure given below the lengths of the links a1 and a 2 of the manipulator
are 200 mm each. Link angles θ 1 and θ 2 measure 20 degrees and
30 degrees respectively. If the tool velocity is 100 mm/s in both x and y
directions calculate rotational speeds of link 1 and link 2 in degrees/sec. 8

b) Discuss with neat sketches the Cartesian and jointed arm configuration for
industrial robots. 6

Seat
No.

θ 2

θ 1
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SECTION – 2

5. a) What do you understand by the term image segmentation ? Discuss two
techniques of image segmentation. 8

b) Explain with the help of neat sketch a typical control architecture for industrial
robots. 6

6. a) What is an AGV ? Discuss are the different navigation techniques used for
industrial AGVs. 8

b) Explain in briefly offline programming, teach through method and walk
through method of robot programming. 6

7. a) Discuss use of industrial robots for welding applications. State the robot
configuration DOF, choice of drives and sensors clearly and given
justification for the same. 8

b) Compare wheeled and tracked robots. 6

_____________________
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SUGAR ENGINEERING (Elective – I)

Day and Date : Friday, 8-12-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer any two questions from each Section.
4) Figure to the right indicates full marks.
5) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Mill setting means
a) Opening  between top and feed roller
b) Opening between top and discharge roller
c) Opening between top and two bottom rollers
d) None of the above

2) Cane kicker is used for
a) Even distribution of the cane on the carrier
b) Complete the preparation of the cane
c) Cutting the cane in to fine pieces
d) None of the above

3) The term Maceration means
a) Spraying of hot water on the bagasse
b) Weighing of juice
c) Spraying of last mill juice on the first mill
d) Immersion of bagasse in the diluted juice

4) Mill roller peripheral speed
a) 7.5 to 8.5 rpm b) 1.5 to 2.5 rpm
c) 12.5 to 13.5 rpm d) 4.5 to 5.5. rpm

P.T.O.
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5) In juice, lime is added
a) For settling of mud
b) To bring the whiteness of sugar
c) Increase the brix
d) Increase the temperature of the juice

6) Clear juice heater is used for
a) Heating the juice from 550 to 650
b) Increase the juice brix up to 640
c) Increase the temperature of the juice up to the boiling point
d) None of the above

7) Mother liquid obtained during centrifugal operation with application of water
a) Heavy molasses b) Final molasses
c) Light molasses d) Massecute

8) Batch type centrifugal machine is mainly used for
a) ‘B’ massecute b) ‘A’ massecute
c) ‘C’ massecute d) None of the above

9) The problem associated with the continuous centrifugal machine
a) Conglomerates b) False grain
c) Crystal breakage d) Uniform crystal

10) The object of ‘Catchall’
a) To see the massecute level in the pan
b) Discharge the massecute in to the crystalliser
c) To separate the sugar traces from vapours
d) None of the above

11) Sugar discharged from centrifugal machine contains moisture from
a) 1 to 2 % b) 0.75 to 1.00 %
c) 0.5 to 1.5% d) None of the above

12) Gravity factor for ‘A’ Massecute
a) 1200 to 1500 b) 600 to 800
c) 2000 to  2500 d) 1100 to 1300

13) In rotary dryer hot air and sugar flows in
a) Same direction b) Bottom direction
c) Counter current direction d) All of the above

14) In air pollution control wet scrubber is used
a) Removal of SO2 from the flue gas
b) Removal CO2
c) Removal CO from the flue gas
d) None of the above

______________
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B.E. (Mechanical) (Part – I) (New) (CGPA) Examination, 2017

SUGAR ENGINEERING (Elective – I)

Day and Date : Friday, 8-12-2017 Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Answer any two questions from each Section.

2) Figure to the right indicates full marks.

3) Use of scientific calculator is allowed.

SECTION – I

2. a) Describe the fibrizer with neat sketch. 6

b) Why mill imbibition is required ?  4

c) Explain the construction and working of evaporator.  4

3. a) Explain the juice clarifier with neat sketch. 6

b) Explain Messchaert and Chevron roller groves. 4

c) Explain lever and counter weight juice weighing system with neat sketch.  4

4. Write short notes on (any three) :  14

a) Cane kicker

b) Pressure in milling

c) Multiple effect evaporators

d) Syrup sulphiter.
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SECTION – II

5. a) Describe vacuum pan with neat sketch. 6

b) Explain water cooled crystallizer with neat sketch.  4

c) Describe continuous centrifugal machine with neat sketch.  4

6. a) Explain rotary drier with neat sketch. 6

b) Describe Ravalgaon sugar grader. 4

c) Explain the necessity of sugar storage godowns. 4

7. Write short notes on (any three) :  14

a) Theory of pan boiling

b) Three massecute boiling scheme

c) Industrial waste water treatment

d) Sugar dust catchers.

_____________________
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Day and Date : Friday, 8-12-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer any two questions from each Section.
4) Figure to the right indicates full marks.
5) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14
1) Batch type centrifugal machine is mainly used for

a) ‘B’ massecute b) ‘A’ massecute
c) ‘C’ massecute d) None of the above

2) The problem associated with the continuous centrifugal machine
a) Conglomerates b) False grain
c) Crystal breakage d) Uniform crystal

3) The object of ‘Catchall’
a) To see the massecute level in the pan
b) Discharge the massecute in to the crystalliser
c) To separate the sugar traces from vapours
d) None of the above

4) Sugar discharged from centrifugal machine contains moisture from
a) 1 to 2 % b) 0.75 to 1.00 %
c) 0.5 to 1.5% d) None of the above

5) Gravity factor for ‘A’ Massecute
a) 1200 to 1500 b) 600 to 800
c) 2000 to  2500 d) 1100 to 1300

6) In rotary dryer hot air and sugar flows in
a) Same direction b) Bottom direction
c) Counter current direction d) All of the above

P.T.O.
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7) In air pollution control wet scrubber is used
a) Removal of SO2 from the flue gas
b) Removal CO2
c) Removal CO from the flue gas
d) None of the above

8) Mill setting means
a) Opening  between top and feed roller
b) Opening between top and discharge roller
c) Opening between top and two bottom rollers
d) None of the above

9) Cane kicker is used for
a) Even distribution of the cane on the carrier
b) Complete the preparation of the cane
c) Cutting the cane in to fine pieces
d) None of the above

10) The term Maceration means
a) Spraying of hot water on the bagasse
b) Weighing of juice
c) Spraying of last mill juice on the first mill
d) Immersion of bagasse in the diluted juice

11) Mill roller peripheral speed
a) 7.5 to 8.5 rpm b) 1.5 to 2.5 rpm
c) 12.5 to 13.5 rpm d) 4.5 to 5.5. rpm

12) In juice, lime is added
a) For settling of mud
b) To bring the whiteness of sugar
c) Increase the brix
d) Increase the temperature of the juice

13) Clear juice heater is used for
a) Heating the juice from 550 to 650
b) Increase the juice brix up to 640
c) Increase the temperature of the juice up to the boiling point
d) None of the above

14) Mother liquid obtained during centrifugal operation with application of water
a) Heavy molasses b) Final molasses
c) Light molasses d) Massecute

______________
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SUGAR ENGINEERING (Elective – I)

Day and Date : Friday, 8-12-2017 Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Answer any two questions from each Section.

2) Figure to the right indicates full marks.

3) Use of scientific calculator is allowed.

SECTION – I

2. a) Describe the fibrizer with neat sketch. 6

b) Why mill imbibition is required ?  4

c) Explain the construction and working of evaporator.  4

3. a) Explain the juice clarifier with neat sketch. 6

b) Explain Messchaert and Chevron roller groves. 4

c) Explain lever and counter weight juice weighing system with neat sketch.  4

4. Write short notes on (any three) :  14

a) Cane kicker

b) Pressure in milling

c) Multiple effect evaporators

d) Syrup sulphiter.
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SECTION – II

5. a) Describe vacuum pan with neat sketch. 6

b) Explain water cooled crystallizer with neat sketch.  4

c) Describe continuous centrifugal machine with neat sketch.  4

6. a) Explain rotary drier with neat sketch. 6

b) Describe Ravalgaon sugar grader. 4

c) Explain the necessity of sugar storage godowns. 4

7. Write short notes on (any three) :  14

a) Theory of pan boiling

b) Three massecute boiling scheme

c) Industrial waste water treatment

d) Sugar dust catchers.

_____________________
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Day and Date : Friday, 8-12-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer any two questions from each Section.
4) Figure to the right indicates full marks.
5) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) In juice, lime is added
a) For settling of mud
b) To bring the whiteness of sugar
c) Increase the brix
d) Increase the temperature of the juice

2) Clear juice heater is used for
a) Heating the juice from 550 to 650
b) Increase the juice brix up to 640
c) Increase the temperature of the juice up to the boiling point
d) None of the above

3) Mother liquid obtained during centrifugal operation with application of water
a) Heavy molasses b) Final molasses
c) Light molasses d) Massecute

4) Batch type centrifugal machine is mainly used for
a) ‘B’ massecute b) ‘A’ massecute
c) ‘C’ massecute d) None of the above

5) The problem associated with the continuous centrifugal machine
a) Conglomerates b) False grain
c) Crystal breakage d) Uniform crystal

P.T.O.
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6) The object of ‘Catchall’
a) To see the massecute level in the pan
b) Discharge the massecute in to the crystalliser
c) To separate the sugar traces from vapours
d) None of the above

7) Sugar discharged from centrifugal machine contains moisture from
a) 1 to 2 % b) 0.75 to 1.00 %
c) 0.5 to 1.5% d) None of the above

8) Gravity factor for ‘A’ Massecute
a) 1200 to 1500 b) 600 to 800
c) 2000 to  2500 d) 1100 to 1300

9) In rotary dryer hot air and sugar flows in
a) Same direction b) Bottom direction
c) Counter current direction d) All of the above

10) In air pollution control wet scrubber is used
a) Removal of SO2 from the flue gas
b) Removal CO2
c) Removal CO from the flue gas
d) None of the above

11) Mill setting means
a) Opening  between top and feed roller
b) Opening between top and discharge roller
c) Opening between top and two bottom rollers
d) None of the above

12) Cane kicker is used for
a) Even distribution of the cane on the carrier
b) Complete the preparation of the cane
c) Cutting the cane in to fine pieces
d) None of the above

13) The term Maceration means
a) Spraying of hot water on the bagasse
b) Weighing of juice
c) Spraying of last mill juice on the first mill
d) Immersion of bagasse in the diluted juice

14) Mill roller peripheral speed
a) 7.5 to 8.5 rpm b) 1.5 to 2.5 rpm
c) 12.5 to 13.5 rpm d) 4.5 to 5.5. rpm

______________
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SUGAR ENGINEERING (Elective – I)

Day and Date : Friday, 8-12-2017 Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Answer any two questions from each Section.

2) Figure to the right indicates full marks.

3) Use of scientific calculator is allowed.

SECTION – I

2. a) Describe the fibrizer with neat sketch. 6

b) Why mill imbibition is required ?  4

c) Explain the construction and working of evaporator.  4

3. a) Explain the juice clarifier with neat sketch. 6

b) Explain Messchaert and Chevron roller groves. 4

c) Explain lever and counter weight juice weighing system with neat sketch.  4

4. Write short notes on (any three) :  14

a) Cane kicker

b) Pressure in milling

c) Multiple effect evaporators

d) Syrup sulphiter.
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SECTION – II

5. a) Describe vacuum pan with neat sketch. 6

b) Explain water cooled crystallizer with neat sketch.  4

c) Describe continuous centrifugal machine with neat sketch.  4

6. a) Explain rotary drier with neat sketch. 6

b) Describe Ravalgaon sugar grader. 4

c) Explain the necessity of sugar storage godowns. 4

7. Write short notes on (any three) :  14

a) Theory of pan boiling

b) Three massecute boiling scheme

c) Industrial waste water treatment

d) Sugar dust catchers.

_____________________
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Day and Date : Friday, 8-12-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer any two questions from each Section.
4) Figure to the right indicates full marks.
5) Use of scientific calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The object of ‘Catchall’
a) To see the massecute level in the pan
b) Discharge the massecute in to the crystalliser
c) To separate the sugar traces from vapours
d) None of the above

2) Sugar discharged from centrifugal machine contains moisture from
a) 1 to 2 % b) 0.75 to 1.00 %
c) 0.5 to 1.5% d) None of the above

3) Gravity factor for ‘A’ Massecute
a) 1200 to 1500 b) 600 to 800
c) 2000 to  2500 d) 1100 to 1300

4) In rotary dryer hot air and sugar flows in
a) Same direction b) Bottom direction
c) Counter current direction d) All of the above

5) In air pollution control wet scrubber is used
a) Removal of SO2 from the flue gas
b) Removal CO2
c) Removal CO from the flue gas
d) None of the above

P.T.O.
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6) Mill setting means
a) Opening  between top and feed roller
b) Opening between top and discharge roller
c) Opening between top and two bottom rollers
d) None of the above

7) Cane kicker is used for
a) Even distribution of the cane on the carrier
b) Complete the preparation of the cane
c) Cutting the cane in to fine pieces
d) None of the above

8) The term Maceration means
a) Spraying of hot water on the bagasse
b) Weighing of juice
c) Spraying of last mill juice on the first mill
d) Immersion of bagasse in the diluted juice

9) Mill roller peripheral speed
a) 7.5 to 8.5 rpm b) 1.5 to 2.5 rpm
c) 12.5 to 13.5 rpm d) 4.5 to 5.5. rpm

10) In juice, lime is added
a) For settling of mud
b) To bring the whiteness of sugar
c) Increase the brix
d) Increase the temperature of the juice

11) Clear juice heater is used for
a) Heating the juice from 550 to 650
b) Increase the juice brix up to 640
c) Increase the temperature of the juice up to the boiling point
d) None of the above

12) Mother liquid obtained during centrifugal operation with application of water
a) Heavy molasses b) Final molasses
c) Light molasses d) Massecute

13) Batch type centrifugal machine is mainly used for
a) ‘B’ massecute b) ‘A’ massecute
c) ‘C’ massecute d) None of the above

14) The problem associated with the continuous centrifugal machine
a) Conglomerates b) False grain
c) Crystal breakage d) Uniform crystal

______________
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B.E. (Mechanical) (Part – I) (New) (CGPA) Examination, 2017

SUGAR ENGINEERING (Elective – I)

Day and Date : Friday, 8-12-2017 Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions: 1) Answer any two questions from each Section.

2) Figure to the right indicates full marks.

3) Use of scientific calculator is allowed.

SECTION – I

2. a) Describe the fibrizer with neat sketch. 6

b) Why mill imbibition is required ?  4

c) Explain the construction and working of evaporator.  4

3. a) Explain the juice clarifier with neat sketch. 6

b) Explain Messchaert and Chevron roller groves. 4

c) Explain lever and counter weight juice weighing system with neat sketch.  4

4. Write short notes on (any three) :  14

a) Cane kicker

b) Pressure in milling

c) Multiple effect evaporators

d) Syrup sulphiter.
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SECTION – II

5. a) Describe vacuum pan with neat sketch. 6

b) Explain water cooled crystallizer with neat sketch.  4

c) Describe continuous centrifugal machine with neat sketch.  4

6. a) Explain rotary drier with neat sketch. 6

b) Describe Ravalgaon sugar grader. 4

c) Explain the necessity of sugar storage godowns. 4

7. Write short notes on (any three) :  14

a) Theory of pan boiling

b) Three massecute boiling scheme

c) Industrial waste water treatment

d) Sugar dust catchers.

_____________________
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B.E. (Mechanical) (Part – II) Examination, 2017
INDUSTRIAL ENGINEERING

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time :3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :
I. 1) Objectives of work study 1

A) Lower cost B) Increase productivity
C) Establish standards D) All the above

2) Work study comprises two main techniques 1
A) Time study and job evaluation
B) Value analysis and work measurement
C) Method study and work measurement
D) None of the above

3) In method study the symbol ∇  presents 1
A) Operation B) Storage C) Delay D) Inspection

4) Father of time study was 1
A) F.B. Gilberth B) F.W. Tylor
C) H.L. Gantt D) None of the above

5) M.T.M. stands for 1
A) Motion Time Measurement B) Methods Time Measurement
C) Movement Time Measurement D) None of the above

6) In __________ layout machines and other manufacturing facilities are
located in the sequence required to manufacture the product. 1
A) product B) process
C) functional D) none of the above

7) A diagram showing the path followed by men and materials while performing
a task is known 1
A) string diagram B) flow process chart
C) travel chart D) flow diagram

P.T.O.
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8) Job evaluation is the method of determining the 1
A) relative values of a job B) workers performance on a job
C) worth of the machine D) value of overall production

9) Merit rating is true method of determining the 1
A) worker’s performance B) relative values of a job
C) worth or a machine D) none of the above

10) Which of the following charts used for plant layout design ? 1
A) operation process chart B) man and machine chart
C) travel chart D) all of these

11) The production scheduling is simpler and high volume of output and high
labour efficiency are achieved in the case of 1
A) product layout B) process layout
C) fixed position layout D) none of the above

12) A systematic job improvement sequence will consist of 1
A) motion study B) time study C) job enrichment D) all of these

13) Which one of the following techniques is used for determining allowances in
time study ? 1
A) work sampling B) merit rating of the worker
C) fixation of incentive rate D) none of the above

14) Main objectives of job evaluation 1
A) uniform wage structure
B) improve employer-employee relations
C) identify need for training of the employees
D) all of above

15) Which are methods of merit rating ? 1
A) ranking method B) check list plan
C) scale plan D) all above

16) In job analysis the data may be classified on 1
A) job identification B) nature of the job
C) relations with other jobs D) all of the above

II. Match the correct answer 4
a) Ball bearing 1) process layout
b) Tools and gauges 2) product layout
c) Large boilers 3) combination of product and process layout
d) Motor cycle assembly 4) fixed position layout

______________
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Seat
No.

B.E. (Mechanical) (Part – II) Examination, 2017
INDUSTRIAL ENGINEERING

Day and Date : Wednesday, 22-11-2017 Marks : 80
Time :3.00 p.m. to 6.00 p.m.

Note : Solve any two from each Section.

SECTION – I

2. a) Define work study and differentiate between  method study and work
measurement. 7

b) Name the various recording techniques used in method study. Give the various
symbols used in recording techniques with their meaning. 7

c) Explain with sketch ergonomic consideration for milling machine. 6

3. a) Describe briefly simo chart and state its applications. 6

b) What is a flow process chart ? Discuss its utility for method study engineer. 7

c) What are multiple activity charts ? What are their objectives ? 7

4. a) Define accident. What are the prime sources of major accidents and suggest
practical measures to Minimize them. 7

b) Explain in brief the general safety rates to be observed in industry and state
the various first aid equipments for the treatment of an injured person. 7

c) Explain with diagram design of work place layout. 6

SECTION – II

5. a) Define the work measurement and state its objectives and explain in brief the
basic procedure of  Work measurement. 7

b) State and explain in brief the various allowances to be considered while
estimating the standard time. 7

c) Explain in brief about of MTS. 6
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6. a) Explain briefly the concept of work sampling with suitable example and state its
application. 7

b) Explain in brief about types of plant layout. 6

c) What is merit rating and explain in about any two methods of merit rating. 7

7. a) Explain in brief about selection of material handling equipment. 7

b) Write short notes on : 6
1) Standard time calculation
2) Objectives of job evaluation.

c) Describe the point method of job evaluation with its advantages. 7

_______________________
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B.E. (Mechanical) (Part – II) Examination, 2017
INDUSTRIAL ENGINEERING

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time :3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :
I. Match the correct answer 4

a) Ball bearing 1) process layout
b) Tools and gauges 2) product layout
c) Large boilers 3) combination of product and process layout
d) Motor cycle assembly 4) fixed position layout

II. 1) M.T.M. stands for 1
A) Motion Time Measurement B) Methods Time Measurement
C) Movement Time Measurement D) None of the above

2) In __________ layout machines and other manufacturing facilities are
located in the sequence required to manufacture the product. 1
A) product B) process
C) functional D) none of the above

3) A diagram showing the path followed by men and materials while performing
a task is known 1
A) string diagram B) flow process chart
C) travel chart D) flow diagram

4) Job evaluation is the method of determining the 1
A) relative values of a job B) workers performance on a job
C) worth of the machine D) value of overall production

5) Merit rating is true method of determining the 1
A) worker’s performance B) relative values of a job
C) worth or a machine D) none of the above

P.T.O.
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6) Which of the following charts used for plant layout design ? 1
A) operation process chart B) man and machine chart
C) travel chart D) all of these

7) The production scheduling is simpler and high volume of output and high
labour efficiency are achieved in the case of 1
A) product layout B) process layout
C) fixed position layout D) none of the above

8) A systematic job improvement sequence will consist of 1
A) motion study B) time study C) job enrichment D) all of these

9) Which one of the following techniques is used for determining allowances in
time study ? 1
A) work sampling B) merit rating of the worker
C) fixation of incentive rate D) none of the above

10) Main objectives of job evaluation 1
A) uniform wage structure
B) improve employer-employee relations
C) identify need for training of the employees
D) all of above

11) Which are methods of merit rating ? 1
A) ranking method B) check list plan
C) scale plan D) all above

12) In job analysis the data may be classified on 1
A) job identification B) nature of the job
C) relations with other jobs D) all of the above

13) Objectives of work study 1
A) Lower cost B) Increase productivity
C) Establish standards D) All the above

14) Work study comprises two main techniques 1
A) Time study and job evaluation
B) Value analysis and work measurement
C) Method study and work measurement
D) None of the above

15) In method study the symbol ∇  presents 1
A) Operation B) Storage C) Delay D) Inspection

16) Father of time study was 1
A) F.B. Gilberth B) F.W. Tylor
C) H.L. Gantt D) None of the above

______________
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Day and Date : Wednesday, 22-11-2017 Marks : 80
Time :3.00 p.m. to 6.00 p.m.

Note : Solve any two from each Section.

SECTION – I

2. a) Define work study and differentiate between  method study and work
measurement. 7

b) Name the various recording techniques used in method study. Give the various
symbols used in recording techniques with their meaning. 7

c) Explain with sketch ergonomic consideration for milling machine. 6

3. a) Describe briefly simo chart and state its applications. 6

b) What is a flow process chart ? Discuss its utility for method study engineer. 7

c) What are multiple activity charts ? What are their objectives ? 7

4. a) Define accident. What are the prime sources of major accidents and suggest
practical measures to Minimize them. 7

b) Explain in brief the general safety rates to be observed in industry and state
the various first aid equipments for the treatment of an injured person. 7

c) Explain with diagram design of work place layout. 6

SECTION – II

5. a) Define the work measurement and state its objectives and explain in brief the
basic procedure of  Work measurement. 7

b) State and explain in brief the various allowances to be considered while
estimating the standard time. 7

c) Explain in brief about of MTS. 6
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6. a) Explain briefly the concept of work sampling with suitable example and state its
application. 7

b) Explain in brief about types of plant layout. 6

c) What is merit rating and explain in about any two methods of merit rating. 7

7. a) Explain in brief about selection of material handling equipment. 7

b) Write short notes on : 6
1) Standard time calculation
2) Objectives of job evaluation.

c) Describe the point method of job evaluation with its advantages. 7

_______________________
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Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time :3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

I. 1) Merit rating is true method of determining the 1
A) worker’s performance B) relative values of a job
C) worth or a machine D) none of the above

2) Which of the following charts used for plant layout design ? 1
A) operation process chart B) man and machine chart
C) travel chart D) all of these

3) The production scheduling is simpler and high volume of output and high
labour efficiency are achieved in the case of 1
A) product layout B) process layout
C) fixed position layout D) none of the above

4) A systematic job improvement sequence will consist of 1
A) motion study B) time study C) job enrichment D) all of these

5) Which one of the following techniques is used for determining allowances in
time study ? 1
A) work sampling B) merit rating of the worker
C) fixation of incentive rate D) none of the above

6) Main objectives of job evaluation 1
A) uniform wage structure
B) improve employer-employee relations
C) identify need for training of the employees
D) all of above

P.T.O.
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7) Which are methods of merit rating ? 1
A) ranking method B) check list plan
C) scale plan D) all above

8) In job analysis the data may be classified on 1
A) job identification B) nature of the job
C) relations with other jobs D) all of the above

9) Objectives of work study 1
A) Lower cost B) Increase productivity
C) Establish standards D) All the above

10) Work study comprises two main techniques 1
A) Time study and job evaluation
B) Value analysis and work measurement
C) Method study and work measurement
D) None of the above

11) In method study the symbol ∇  presents 1
A) Operation B) Storage C) Delay D) Inspection

12) Father of time study was 1
A) F.B. Gilberth B) F.W. Tylor
C) H.L. Gantt D) None of the above

13) M.T.M. stands for 1
A) Motion Time Measurement B) Methods Time Measurement
C) Movement Time Measurement D) None of the above

14) In __________ layout machines and other manufacturing facilities are
located in the sequence required to manufacture the product. 1
A) product B) process
C) functional D) none of the above

15) A diagram showing the path followed by men and materials while performing
a task is known 1
A) string diagram B) flow process chart
C) travel chart D) flow diagram

16) Job evaluation is the method of determining the 1
A) relative values of a job B) workers performance on a job
C) worth of the machine D) value of overall production

II. Match the correct answer 4
a) Ball bearing 1) process layout
b) Tools and gauges 2) product layout
c) Large boilers 3) combination of product and process layout
d) Motor cycle assembly 4) fixed position layout

______________
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B.E. (Mechanical) (Part – II) Examination, 2017
INDUSTRIAL ENGINEERING

Day and Date : Wednesday, 22-11-2017 Marks : 80
Time :3.00 p.m. to 6.00 p.m.

Note : Solve any two from each Section.

SECTION – I

2. a) Define work study and differentiate between  method study and work
measurement. 7

b) Name the various recording techniques used in method study. Give the various
symbols used in recording techniques with their meaning. 7

c) Explain with sketch ergonomic consideration for milling machine. 6

3. a) Describe briefly simo chart and state its applications. 6

b) What is a flow process chart ? Discuss its utility for method study engineer. 7

c) What are multiple activity charts ? What are their objectives ? 7

4. a) Define accident. What are the prime sources of major accidents and suggest
practical measures to Minimize them. 7

b) Explain in brief the general safety rates to be observed in industry and state
the various first aid equipments for the treatment of an injured person. 7

c) Explain with diagram design of work place layout. 6

SECTION – II

5. a) Define the work measurement and state its objectives and explain in brief the
basic procedure of  Work measurement. 7

b) State and explain in brief the various allowances to be considered while
estimating the standard time. 7

c) Explain in brief about of MTS. 6
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6. a) Explain briefly the concept of work sampling with suitable example and state its
application. 7

b) Explain in brief about types of plant layout. 6

c) What is merit rating and explain in about any two methods of merit rating. 7

7. a) Explain in brief about selection of material handling equipment. 7

b) Write short notes on : 6
1) Standard time calculation
2) Objectives of job evaluation.

c) Describe the point method of job evaluation with its advantages. 7

_______________________
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INDUSTRIAL ENGINEERING

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time :3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :
I. Match the correct answer 4

a) Ball bearing 1) process layout
b) Tools and gauges 2) product layout
c) Large boilers 3) combination of product and process layout
d) Motor cycle assembly 4) fixed position layout

II. 1) A systematic job improvement sequence will consist of 1
A) motion study B) time study C) job enrichment D) all of these

2) Which one of the following techniques is used for determining allowances in
time study ? 1
A) work sampling B) merit rating of the worker
C) fixation of incentive rate D) none of the above

3) Main objectives of job evaluation 1
A) uniform wage structure
B) improve employer-employee relations
C) identify need for training of the employees
D) all of above

4) Which are methods of merit rating ? 1
A) ranking method B) check list plan
C) scale plan D) all above

5) In job analysis the data may be classified on 1
A) job identification B) nature of the job
C) relations with other jobs D) all of the above

P.T.O.
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6) Objectives of work study 1
A) Lower cost B) Increase productivity
C) Establish standards D) All the above

7) Work study comprises two main techniques 1
A) Time study and job evaluation
B) Value analysis and work measurement
C) Method study and work measurement
D) None of the above

8) In method study the symbol ∇  presents 1
A) Operation B) Storage C) Delay D) Inspection

9) Father of time study was 1
A) F.B. Gilberth B) F.W. Tylor
C) H.L. Gantt D) None of the above

10) M.T.M. stands for 1
A) Motion Time Measurement B) Methods Time Measurement
C) Movement Time Measurement D) None of the above

11) In __________ layout machines and other manufacturing facilities are
located in the sequence required to manufacture the product. 1
A) product B) process
C) functional D) none of the above

12) A diagram showing the path followed by men and materials while performing
a task is known 1
A) string diagram B) flow process chart
C) travel chart D) flow diagram

13) Job evaluation is the method of determining the 1
A) relative values of a job B) workers performance on a job
C) worth of the machine D) value of overall production

14) Merit rating is true method of determining the 1
A) worker’s performance B) relative values of a job
C) worth or a machine D) none of the above

15) Which of the following charts used for plant layout design ? 1
A) operation process chart B) man and machine chart
C) travel chart D) all of these

16) The production scheduling is simpler and high volume of output and high
labour efficiency are achieved in the case of 1
A) product layout B) process layout
C) fixed position layout D) none of the above

______________
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Day and Date : Wednesday, 22-11-2017 Marks : 80
Time :3.00 p.m. to 6.00 p.m.

Note : Solve any two from each Section.

SECTION – I

2. a) Define work study and differentiate between  method study and work
measurement. 7

b) Name the various recording techniques used in method study. Give the various
symbols used in recording techniques with their meaning. 7

c) Explain with sketch ergonomic consideration for milling machine. 6

3. a) Describe briefly simo chart and state its applications. 6

b) What is a flow process chart ? Discuss its utility for method study engineer. 7

c) What are multiple activity charts ? What are their objectives ? 7

4. a) Define accident. What are the prime sources of major accidents and suggest
practical measures to Minimize them. 7

b) Explain in brief the general safety rates to be observed in industry and state
the various first aid equipments for the treatment of an injured person. 7

c) Explain with diagram design of work place layout. 6

SECTION – II

5. a) Define the work measurement and state its objectives and explain in brief the
basic procedure of  Work measurement. 7

b) State and explain in brief the various allowances to be considered while
estimating the standard time. 7

c) Explain in brief about of MTS. 6
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6. a) Explain briefly the concept of work sampling with suitable example and state its
application. 7

b) Explain in brief about types of plant layout. 6

c) What is merit rating and explain in about any two methods of merit rating. 7

7. a) Explain in brief about selection of material handling equipment. 7

b) Write short notes on : 6
1) Standard time calculation
2) Objectives of job evaluation.

c) Describe the point method of job evaluation with its advantages. 7

_______________________
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Seat  
No. 

 
Set P 

 

B.E. (Part - II) Examination 2017 
Mechanical Engineering 

INDUSTRIAL ENGINEERING 
 

Day & Date: Wednesday, 13-12-2017                                                   Max. Marks: 100 
Time: 10.00 AM to 01.00 PM  
 

Instructions: 1) All questions are compulsory.  

                       2) Figures to the right indicate full marks. 
                       3) Q. No. 1 is compulsory. It should be solved in first 30 minutes in answer 

book page no.3. 
                       4) Answer MCQ/Objective type questions on page no.3 only.  
                           Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of page. 
 

MCQ/Objective Type Questions. 
 

Duration: 30 minutes Marks: 20 
   

Q.1  Choose the correct answer: 20 
 1) Women require ______ allowance than men.  
 a) Smaller personal b) Longer personal  
 c) 5% less personal d) None of the above  
    

 2) Gilbreth contributed to _______.   
 a) Value Engg b) Motion study  
 c) Project study d) Time study  
    

 3) Contingency allowance should be exceed ______.  
 a) 0% b) 5%  
 c) 10% d) None of the above  
    

 4) Basic fatigue allowance is _______.  
 a) 6% b) 7%  
 c) 2% d) 4%  
    

 5) Productivity of an enterprise refers to which of the following?  
 a) Turnover in specified period  
 b) The ratio of gross income to gross expenditure  
 c) Yearly gross income  
 d) Rate of growth of capital  
    

 6) In method study critical examination is done through   
 a) Stop watch tech b) Work sampling tech  
 c) Questioning tech d) Flow process chart  
    

 7) Therblig, in Micro motion study is described by _________.  
 a) Standard symbol and colour b) An activity  
 c) An event d) None of the above  
    

 8) Light source is required for _______.  
 a) Template b) String diagram  
 c) Chronocycle graph d) SIMO chart  
    

 9) Work sampling is used for _____.  
 a) Performance analysis  b) Accuracy  
 c) Finding utilization of machine d) Job analysis  
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 10) Selection of material handling equipment is an important decision as it 
affects ________ of handling system. 

 

 a) Cost b) Efficiency  
 c) Both cost and efficiency d) None of the above  
   

 11) Removing the chips is an example of _______.  
 a) Foreign element b) Fixed element  
 c) Occasional element d) Constant element  

 

 12) Ergonomics deals with ______.  
 a) Aesthetic design b) Anthropometry  
 c) Time measurement d) None of the above  
    

 13) Mental effort is observed in ________.  
 a) Motion study b) Job evaluation  
 c) Method study d) Performance appraisal  
    

 14) _______ are not the genuine part of the time study and should be used 
with utmost care and only in clearly defined circumstances. 

 

 a) Relaxation allowances b) Contingency allowances  
 c) Policy allowances d) Interference allowance  
    

 15) Tangible factor for facility locations are _______.   
 a) Transportation utilities b) Community attitude  
 c) Environmental factors d) Recreational attitude  
    

 16) Check list method is technique of _______.  
 a) Merit rating b) Method study  
 c) Job evaluation d) Incentive scheme  
    

 17) Intangible factor for facility locations are ______  
 a) Site cost b) Material cost  
 c) Transportation utilities d) Community attitude  
    

 18) _______ is given to compensate for energy expanded during working.  
 a) Interference allowance b) Allowance for personal needs  
 c) Allowance for basic fatigue d) Contingency allowance  
    

 19) Flow Process Chart is used in _______.  
 a) Method study b) Micromotion study  
 c) Merit rating d) Work sampling  
    

 20) _______ allowance is discretion of the management.  
 a) Fatigue b) Personal  
 c) Policy d) Relaxation  
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Seat  
No. 

 
Set P 

 

B.E. (Part - II) Examination 2017 
Mechanical Engineering 

INDUSTRIAL ENGINEERING 
 

Day & Date: Wednesday, 13-12-2017                                                   Max. Marks: 80 
Time: 10.00 AM to 01.00 PM  
 

Instructions: 1) Solve any two from each section.  

                       2) Figures to the right indicate full marks. 
   

 SECTION – I   
   

Q.2 A) Explain the factors affecting productivity. 07 
 B) Explain benefits of productivity to the employee, employer and society. 06 
 C) Discuss Indian Factory Act, 1948 – Safety Provisions. 07 
   

Q.3 A) How environmental factors affect the man-machine system? List types of 
displays. 

07 

 B) Explain with sketch design of workplace layout. 07 
 C) Explain with sketch multiple activity charts. 06 
   

Q.4 A) Explain in detail Anthropometry. 07 
 B) Explain with sketch Ergonomic consideration for Centre lathe. 07 
 C) Give the definition of an accident and explain the causes and prevention of 

accident. 
06 

   

 SECTION – II  
   

Q.5 A) Define work sampling and procedure for conduction work sampling study. 07 
 B) Explain how to calculate the standard time of the job. 06 
 C) What is job evaluation? Explain any two methods of it. 07 
   

Q.6 A) Explain fixed layout with suitable examples. What are the advantages and 
limitations of fixed layout? 

07 

 B) Explain in brief Principles of Plant layout. 07 
 C) Explain merit rating methods. 06 
   

Q.7 A) Explain PMTS. 06 
 B) What are the factors to be considered for the selection of plant location? 07 
 C) What is work study? How it is carried out. 07 
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No. Set P

 B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The grids generation term are generally used for
a) Selection of physical model
b) Definition of fluid property
c) Specification of boundary condition
d) Sub-division of domain into a no. of smaller sub-domain

2) In Finite Control Volume moving with fluid, as the fixed mass moves downstream the
shape and volume of finite control volume is
a) It may change b) Does not change
c) Cannot be predict d) Change depend upon flowing mass or not change

3) CFD is a
a) Design tool b) Research tool c) Numerical tool d) All of the above

4) Generally modeling is involved in which of ________CFD step.
a) Pre-processor b) Post processor c) Solver d) All of the above

5) Physical principal of continuity equation is
a) Mass is conserved b) Energy is transferred
c) Energy is created d) None of the above

6) Moment and couple are formed at respective points Contour plot gives the advantage as
companied to other is
a) It illustrates global nature of set of CFD result all in one view
b) It gives clear view
c) It gives faster plot
d) It gives 2D representation

7) Many of different categories of different plot can be combined into a single plot called as
a) Contour plot b) Vector plot c) Mesh plot d) Composite plot

P.T.O.
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8) Method of approximating differential equations by a system of algebraic equations for
variables at some set of discrete locations in space and time is called
a) Localization b) Margin c) Discretization d) None of these

9) The K-ε  model is
a) Zero equation model b) One equation model
c) Two equation model d) Three equation model

10) FDM solution of transient heat transfer problems requires discretization in
a) Time as well as space b) Time
c) Space d) None of above

11) 2D heat transfer finite difference formulation of an interior node is obtained by the
temperature of the _________nearest neighbours of the node.
a) 2 b) 3 c) 4 d) 5

12) Finite volume method is an _______scheme.
a) Differential b)  Integral
c) Integral and differential d) None of these

13) The test used to check accuracy of solution is called
a) Grid independence test b) Solution test
c) Optimal test d) Aspect test

14) The boundary condition is specified as a derivative where the derivative is function of
unknown and constant value is in
a) Robin boundary condition b) Neumann boundary condition
c) Dirichet boundary condition d) None of above

15) In backward difference scheme use the information at the
a) Right of grid point b) Left of grid point
c) Bottom of grid point d) Top of grid point

16) The technique used for solution of elliptical partial differential equation is
a) Lax Wendroff technique b) Relaxation technique
c) Maccormack’s technique d) ADI technique

17) In central difference scheme the information is used for forming the equation is comes
from
a) Both side of a grid point b) Right side of grid point
c) Left side of grid point d) All of the above

18) The system which calculate the state of system at a lateral time from the state of system
at the current time is known as
a) Implicit approach b) Explicit approach
c) Current approach d) Lateral approach

19) Measure advantage of the CFD over the experimental analysis is
a) It required less work
b) It required less space
c) It provides comprehensive information in the region of interest
d) It required more time

20) If the numbers of nodes are M, then the nodal spacing Δ x can be calculated by

a) Δ x = L /M – 1 b) Δ x = M/L – 1 c) Δ x = L/M d) Δ x = L /M + 1

______________
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B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Assume suitable data if necessary.
3) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Derive the Navier-Stokes equations in non-conservation forms. 7

b) What is an implicit approach ? Explain with   the help of example. 7

c) What is CFD ? Explain how it can be used as a research tool. 6

3. a) Consider steady two dimensional heat transfers in a long solid bar of square cross
section as shown in the figure. The measured temperatures at selected points of the
outer surfaces are as shown. There is no heat generation using the finite difference

method with a mesh size of Δ x = Δ y = 1cm determine the temperatures at the indicated
points in the medium. 10

b) Consider a large plane wall of thickness L = 0.4 m. Thermal conductivity
K = 2.5 W/M°C and the left side of the wall is maintained at a constant temperature of
70°C  while the right side loses heat by convection to the surrounding air T ∞  = 20°C with
a heat transfer of h = 28 W/M2°C. Assuming steady one dimensional heat transfer and
taking the nodal spacing to be 0.1m.

i) Obtain the finite difference formulation for all nodes.

ii) Determine the nodal temperatures by solving those equations. 10

-3-
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4. a) Write a short note on models of the flow. 5

b) Consider a large uranium plate of thickness L = 4cm, K = 28 W/M°C and
α  = 12.5 × 10–6m2/s,  that is initially at a uniform temperature of 200°C. Heat is generated
uniformly in the plate at a constant rate of (e) = 5 × 106 w/m3. At time t = 0, one side of the
plate is brought into contact with iced water and maintained at 0°C at all times while the
other side is subjected to convection to an environment at T∞  = 30°C with a heat transfer
coefficient h = 45 w/m2°C, as shown in Fig. below considering a total of three equally
spaced node in the medium, two at the boundaries and one at, estimate at the middle,
estimate the exposed surface temperature of the plate 2.5 min. after the start of cooling
using the explicit method. 10

c) Explain grid independence test with help of example. 5

SECTION – II

5. a) Explain the Lax-Wendorff techniques with its advantages and disadvantages. 7

b) Explain the following computer graphics plots. 6

i) X-Y Plot ii) Vector plot iii) Mesh plot.

c) Explain structured and unstructured grids for viscous flows. 7

6. a) Consider transient heat conduction in a plane wall with variable heat generation and constant
thermal conductivity. The nodal network of the  medium consists of nodes 0, 1, 2, 3, 4, 5
and 6 with a uniform nodal spacing of Δx. The wall is initially at specified temperature.
Using the energy balance approach, obtain the explicit finite formulation of the boundary
nodes for case of uniform heat flux qo at the left boundary (node 0) and convection  at the
right boundary (node 6) with a convection coefficient of h and ambient temperature of T ∞ .  7

b) Explain the FVM for one-dimensional steady state diffusion. 7

c) Write short note on computation of boundary layer flow. 6

7. a) Explain the difference between wall turbulence and free turbulence flow. Give two examples
of each. 6

b) What is turbulence ? Explain K- ε  models. 7

c) Explain the FVM with help diagram. 7

_____________________
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  B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The technique used for solution of elliptical partial differential equation is
a) Lax Wendroff technique b) Relaxation technique
c) Maccormack’s technique d) ADI technique

2) In central difference scheme the information is used for forming the equation is comes
from
a) Both side of a grid point b) Right side of grid point
c) Left side of grid point d) All of the above

3) The system which calculate the state of system at a lateral time from the state of system
at the current time is known as
a) Implicit approach b) Explicit approach
c) Current approach d) Lateral approach

4) Measure advantage of the CFD over the experimental analysis is
a) It required less work
b) It required less space
c) It provides comprehensive information in the region of interest
d) It required more time

5) If the numbers of nodes are M, then the nodal spacing Δ x can be calculated by

a) Δ x = L /M – 1 b) Δ x = M/L – 1
c) Δ x = L /M d) Δ x = L /M + 1

6) The grids generation term are generally used for
a) Selection of physical model
b) Definition of fluid property
c) Specification of boundary condition
d) Sub-division of domain into a no. of smaller sub-domain

P.T.O.
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7) In Finite Control Volume moving with fluid, as the fixed mass moves downstream the
shape and volume of finite control volume is
a) It may change b) Does not change
c) Cannot be predict d) Change depend upon flowing mass or not change

8) CFD is a
a) Design tool b) Research tool c) Numerical tool d) All of the above

9) Generally modeling is involved in which of ________CFD step.
a) Pre-processor b) Post processor c) Solver d) All of the above

10) Physical principal of continuity equation is
a) Mass is conserved b) Energy is transferred
c) Energy is created d) None of the above

11) Moment and couple are formed at respective points Contour plot gives the advantage as
companied to other is
a) It illustrates global nature of set of CFD result all in one view
b) It gives clear view
c) It gives faster plot
d) It gives 2D representation

12) Many of different categories of different plot can be combined into a single plot called as
a) Contour plot b) Vector plot c) Mesh plot d) Composite plot

13) Method of approximating differential equations by a system of algebraic equations for
variables at some set of discrete locations in space and time is called
a) Localization b) Margin c) Discretization d) None of these

14) The K-ε  model is
a) Zero equation model b) One equation model
c) Two equation model d) Three equation model

15) FDM solution of transient heat transfer problems requires discretization in
a) Time as well as space b) Time
c) Space d) None of above

16) 2D heat transfer finite difference formulation of an interior node is obtained by the
temperature of the _________nearest neighbours of the node.
a) 2 b) 3 c) 4 d) 5

17) Finite volume method is an _______scheme.
a) Differential b)  Integral
c) Integral and differential d) None of these

18) The test used to check accuracy of solution is called
a) Grid independence test b) Solution test
c) Optimal test d) Aspect test

19) The boundary condition is specified as a derivative where the derivative is function of
unknown and constant value is in
a) Robin boundary condition b) Neumann boundary condition
c) Dirichet boundary condition d) None of above

20) In backward difference scheme use the information at the
a) Right of grid point b) Left of grid point
c) Bottom of grid point d) Top of grid point

______________
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B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Assume suitable data if necessary.
3) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Derive the Navier-Stokes equations in non-conservation forms. 7

b) What is an implicit approach ? Explain with   the help of example. 7

c) What is CFD ? Explain how it can be used as a research tool. 6

3. a) Consider steady two dimensional heat transfers in a long solid bar of square cross
section as shown in the figure. The measured temperatures at selected points of the
outer surfaces are as shown. There is no heat generation using the finite difference

method with a mesh size of Δ x = Δ y = 1cm determine the temperatures at the indicated
points in the medium. 10

b) Consider a large plane wall of thickness L = 0.4 m. Thermal conductivity
K = 2.5 W/M°C and the left side of the wall is maintained at a constant temperature of
70°C  while the right side loses heat by convection to the surrounding air T ∞  = 20°C with
a heat transfer of h = 28 W/M2°C. Assuming steady one dimensional heat transfer and
taking the nodal spacing to be 0.1m.

i) Obtain the finite difference formulation for all nodes.

ii) Determine the nodal temperatures by solving those equations. 10

-3-
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4. a) Write a short note on models of the flow. 5

b) Consider a large uranium plate of thickness L = 4cm, K = 28 W/M°C and
α  = 12.5 × 10–6m2/s,  that is initially at a uniform temperature of 200°C. Heat is generated
uniformly in the plate at a constant rate of (e) = 5 × 106 w/m3. At time t = 0, one side of the
plate is brought into contact with iced water and maintained at 0°C at all times while the
other side is subjected to convection to an environment at T∞  = 30°C with a heat transfer
coefficient h = 45 w/m2°C, as shown in Fig. below considering a total of three equally
spaced node in the medium, two at the boundaries and one at, estimate at the middle,
estimate the exposed surface temperature of the plate 2.5 min. after the start of cooling
using the explicit method. 10

c) Explain grid independence test with help of example. 5

SECTION – II

5. a) Explain the Lax-Wendorff techniques with its advantages and disadvantages. 7

b) Explain the following computer graphics plots. 6

i) X-Y Plot ii) Vector plot iii) Mesh plot.

c) Explain structured and unstructured grids for viscous flows. 7

6. a) Consider transient heat conduction in a plane wall with variable heat generation and constant
thermal conductivity. The nodal network of the  medium consists of nodes 0, 1, 2, 3, 4, 5
and 6 with a uniform nodal spacing of Δx. The wall is initially at specified temperature.
Using the energy balance approach, obtain the explicit finite formulation of the boundary
nodes for case of uniform heat flux qo at the left boundary (node 0) and convection  at the
right boundary (node 6) with a convection coefficient of h and ambient temperature of T ∞ .  7

b) Explain the FVM for one-dimensional steady state diffusion. 7

c) Write short note on computation of boundary layer flow. 6

7. a) Explain the difference between wall turbulence and free turbulence flow. Give two examples
of each. 6

b) What is turbulence ? Explain K- ε  models. 7

c) Explain the FVM with help diagram. 7

_____________________
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 B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) 2D heat transfer finite difference formulation of an interior node is obtained by the
temperature of the _________nearest neighbours of the node.
a) 2 b) 3 c) 4 d) 5

2) Finite volume method is an _______scheme.
a) Differential b)  Integral
c) Integral and differential d) None of these

3) The test used to check accuracy of solution is called
a) Grid independence test b) Solution test
c) Optimal test d) Aspect test

4) The boundary condition is specified as a derivative where the derivative is function of
unknown and constant value is in
a) Robin boundary condition b) Neumann boundary condition
c) Dirichet boundary condition d) None of above

5) In backward difference scheme use the information at the
a) Right of grid point b) Left of grid point
c) Bottom of grid point d) Top of grid point

6) The technique used for solution of elliptical partial differential equation is
a) Lax Wendroff technique b) Relaxation technique
c) Maccormack’s technique d) ADI technique

7) In central difference scheme the information is used for forming the equation is comes from
a) Both side of a grid point b) Right side of grid point
c) Left side of grid point d) All of the above

8) The system which calculate the state of system at a lateral time from the state of system
at the current time is known as
a) Implicit approach b) Explicit approach
c) Current approach d) Lateral approach

P.T.O.
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9) Measure advantage of the CFD over the experimental analysis is
a) It required less work
b) It required less space
c) It provides comprehensive information in the region of interest
d) It required more time

10) If the numbers of nodes are M, then the nodal spacing Δ x can be calculated by

a) Δ x = L /M – 1 b) Δ x = M/L – 1 c) Δ x = L/M d) Δ x = L /M + 1

11) The grids generation term are generally used for
a) Selection of physical model
b) Definition of fluid property
c) Specification of boundary condition
d) Sub-division of domain into a no. of smaller sub-domain

12) In Finite Control Volume moving with fluid, as the fixed mass moves downstream the
shape and volume of finite control volume is
a) It may change b) Does not change
c) Cannot be predict d) Change depend upon flowing mass or not change

13) CFD is a
a) Design tool b) Research tool c) Numerical tool d) All of the above

14) Generally modeling is involved in which of ________CFD step.
a) Pre-processor b) Post processor c) Solver d) All of the above

15) Physical principal of continuity equation is
a) Mass is conserved b) Energy is transferred
c) Energy is created d) None of the above

16) Moment and couple are formed at respective points Contour plot gives the advantage as
companied to other is
a) It illustrates global nature of set of CFD result all in one view
b) It gives clear view
c) It gives faster plot
d) It gives 2D representation

17) Many of different categories of different plot can be combined into a single plot called as
a) Contour plot b) Vector plot c) Mesh plot d) Composite plot

18) Method of approximating differential equations by a system of algebraic equations for
variables at some set of discrete locations in space and time is called
a) Localization b) Margin c) Discretization d) None of these

19) The K-ε  model is
a) Zero equation model b) One equation model
c) Two equation model d) Three equation model

20) FDM solution of transient heat transfer problems requires discretization in
a) Time as well as space b) Time
c) Space d) None of above

______________
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Seat
No.

B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Assume suitable data if necessary.
3) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Derive the Navier-Stokes equations in non-conservation forms. 7

b) What is an implicit approach ? Explain with   the help of example. 7

c) What is CFD ? Explain how it can be used as a research tool. 6

3. a) Consider steady two dimensional heat transfers in a long solid bar of square cross
section as shown in the figure. The measured temperatures at selected points of the
outer surfaces are as shown. There is no heat generation using the finite difference

method with a mesh size of Δ x = Δ y = 1cm determine the temperatures at the indicated
points in the medium. 10

b) Consider a large plane wall of thickness L = 0.4 m. Thermal conductivity
K = 2.5 W/M°C and the left side of the wall is maintained at a constant temperature of
70°C  while the right side loses heat by convection to the surrounding air T ∞  = 20°C with
a heat transfer of h = 28 W/M2°C. Assuming steady one dimensional heat transfer and
taking the nodal spacing to be 0.1m.

i) Obtain the finite difference formulation for all nodes.

ii) Determine the nodal temperatures by solving those equations. 10
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4. a) Write a short note on models of the flow. 5

b) Consider a large uranium plate of thickness L = 4cm, K = 28 W/M°C and
α  = 12.5 × 10–6m2/s,  that is initially at a uniform temperature of 200°C. Heat is generated
uniformly in the plate at a constant rate of (e) = 5 × 106 w/m3. At time t = 0, one side of the
plate is brought into contact with iced water and maintained at 0°C at all times while the
other side is subjected to convection to an environment at T∞  = 30°C with a heat transfer
coefficient h = 45 w/m2°C, as shown in Fig. below considering a total of three equally
spaced node in the medium, two at the boundaries and one at, estimate at the middle,
estimate the exposed surface temperature of the plate 2.5 min. after the start of cooling
using the explicit method. 10

c) Explain grid independence test with help of example. 5

SECTION – II

5. a) Explain the Lax-Wendorff techniques with its advantages and disadvantages. 7

b) Explain the following computer graphics plots. 6
i) X-Y Plot ii) Vector plot iii) Mesh plot.

c) Explain structured and unstructured grids for viscous flows. 7

6. a) Consider transient heat conduction in a plane wall with variable heat generation and constant
thermal conductivity. The nodal network of the  medium consists of nodes 0, 1, 2, 3, 4, 5
and 6 with a uniform nodal spacing of Δx. The wall is initially at specified temperature.
Using the energy balance approach, obtain the explicit finite formulation of the boundary
nodes for case of uniform heat flux qo at the left boundary (node 0) and convection  at the
right boundary (node 6) with a convection coefficient of h and ambient temperature of T ∞ .  7

b) Explain the FVM for one-dimensional steady state diffusion. 7

c) Write short note on computation of boundary layer flow. 6

7. a) Explain the difference between wall turbulence and free turbulence flow. Give two examples
of each. 6

b) What is turbulence ? Explain K- ε  models. 7

c) Explain the FVM with help diagram. 7

_____________________
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No. Set S

 B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer

Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Moment and couple are formed at respective points Contour plot gives the advantage as
companied to other is
a) It illustrates global nature of set of CFD result all in one view
b) It gives clear view
c) It gives faster plot
d) It gives 2D representation

2) Many of different categories of different plot can be combined into a single plot called as
a) Contour plot b) Vector plot c) Mesh plot d) Composite plot

3) Method of approximating differential equations by a system of algebraic equations for
variables at some set of discrete locations in space and time is called
a) Localization b) Margin c) Discretization d) None of these

4) The K-ε  model is
a) Zero equation model b) One equation model
c) Two equation model d) Three equation model

5) FDM solution of transient heat transfer problems requires discretization in
a) Time as well as space b) Time
c) Space d) None of above

6) 2D heat transfer finite difference formulation of an interior node is obtained by the
temperature of the _________nearest neighbours of the node.
a) 2 b) 3 c) 4 d) 5

7) Finite volume method is an _______scheme.
a) Differential b)  Integral
c) Integral and differential d) None of these

8) The test used to check accuracy of solution is called
a) Grid independence test b) Solution test
c) Optimal test d) Aspect test P.T.O.
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9) The boundary condition is specified as a derivative where the derivative is function of
unknown and constant value is in
a) Robin boundary condition b) Neumann boundary condition
c) Dirichet boundary condition d) None of above

10) In backward difference scheme use the information at the
a) Right of grid point b) Left of grid point
c) Bottom of grid point d) Top of grid point

11) The technique used for solution of elliptical partial differential equation is
a) Lax Wendroff technique b) Relaxation technique
c) Maccormack’s technique d) ADI technique

12) In central difference scheme the information is used for forming the equation is comes
from
a) Both side of a grid point b) Right side of grid point
c) Left side of grid point d) All of the above

13) The system which calculate the state of system at a lateral time from the state of system
at the current time is known as
a) Implicit approach b) Explicit approach
c) Current approach d) Lateral approach

14) Measure advantage of the CFD over the experimental analysis is
a) It required less work
b) It required less space
c) It provides comprehensive information in the region of interest
d) It required more time

15) If the numbers of nodes are M, then the nodal spacing Δ x can be calculated by

a) Δ x = L /M – 1 b) Δ x = M/L – 1 c) Δ x = L/M d) Δ x = L /M + 1

16) The grids generation term are generally used for
a) Selection of physical model
b) Definition of fluid property
c) Specification of boundary condition
d) Sub-division of domain into a no. of smaller sub-domain

17) In Finite Control Volume moving with fluid, as the fixed mass moves downstream the
shape and volume of finite control volume is
a) It may change b) Does not change
c) Cannot be predict d) Change depend upon flowing mass or not change

18) CFD is a
a) Design tool b) Research tool c) Numerical tool d) All of the above

19) Generally modeling is involved in which of ________CFD step.
a) Pre-processor b) Post processor c) Solver d) All of the above

20) Physical principal of continuity equation is
a) Mass is conserved b) Energy is transferred
c) Energy is created d) None of the above

______________
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B.E. (Mech.) (Part – II) Examination, 2017
COMPUTATIONAL FLUID DYNAMICS (Professional Elective – IV)

Day and Date : Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.
2) Assume suitable data if necessary.
3) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Derive the Navier-Stokes equations in non-conservation forms. 7

b) What is an implicit approach ? Explain with   the help of example. 7

c) What is CFD ? Explain how it can be used as a research tool. 6

3. a) Consider steady two dimensional heat transfers in a long solid bar of square cross
section as shown in the figure. The measured temperatures at selected points of the
outer surfaces are as shown. There is no heat generation using the finite difference

method with a mesh size of Δ x = Δ y = 1cm determine the temperatures at the indicated
points in the medium. 10

b) Consider a large plane wall of thickness L = 0.4 m. Thermal conductivity
K = 2.5 W/M°C and the left side of the wall is maintained at a constant temperature of
70°C  while the right side loses heat by convection to the surrounding air T ∞  = 20°C with
a heat transfer of h = 28 W/M2°C. Assuming steady one dimensional heat transfer and
taking the nodal spacing to be 0.1m.

i) Obtain the finite difference formulation for all nodes.

ii) Determine the nodal temperatures by solving those equations. 10
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4. a) Write a short note on models of the flow. 5

b) Consider a large uranium plate of thickness L = 4cm, K = 28 W/M°C and
α  = 12.5 × 10–6m2/s,  that is initially at a uniform temperature of 200°C. Heat is generated
uniformly in the plate at a constant rate of (e) = 5 × 106 w/m3. At time t = 0, one side of the
plate is brought into contact with iced water and maintained at 0°C at all times while the
other side is subjected to convection to an environment at T∞  = 30°C with a heat transfer
coefficient h = 45 w/m2°C, as shown in Fig. below considering a total of three equally
spaced node in the medium, two at the boundaries and one at, estimate at the middle,
estimate the exposed surface temperature of the plate 2.5 min. after the start of cooling
using the explicit method. 10

c) Explain grid independence test with help of example. 5

SECTION – II

5. a) Explain the Lax-Wendorff techniques with its advantages and disadvantages. 7

b) Explain the following computer graphics plots. 6
i) X-Y Plot ii) Vector plot iii) Mesh plot.

c) Explain structured and unstructured grids for viscous flows. 7

6. a) Consider transient heat conduction in a plane wall with variable heat generation and constant
thermal conductivity. The nodal network of the  medium consists of nodes 0, 1, 2, 3, 4, 5
and 6 with a uniform nodal spacing of Δx. The wall is initially at specified temperature.
Using the energy balance approach, obtain the explicit finite formulation of the boundary
nodes for case of uniform heat flux qo at the left boundary (node 0) and convection  at the
right boundary (node 6) with a convection coefficient of h and ambient temperature of T ∞ .  7

b) Explain the FVM for one-dimensional steady state diffusion. 7

c) Write short note on computation of boundary layer flow. 6

7. a) Explain the difference between wall turbulence and free turbulence flow. Give two examples
of each. 6

b) What is turbulence ? Explain K- ε  models. 7

c) Explain the FVM with help diagram. 7

_____________________
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Seat
No. Set P

 B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.
4) Don’t forget to mention Que. Paper Set on the top of the page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) If two products are substitutes, their CPED will be
a) Positive b) Negative c) Zero d) Infinity

2) If demand for a product is elastic,
a) PED = 1 b) PED <1 c) PED > 1 d) PED = 0

3) If supply curve shifts leftwards for the same demand curve, equilibrium quantity will
a) Decrease b) Remain same
c) Increase or decrease d) Increase

4) If supply and demand both shift outward, but supply shifts outward more than
demand, the equilibrium price __________
a) Will increase and quantity will increase
b) Will increase and quantity will decrease
c) Will decrease and quantity will decrease
d) Will decrease and quantity will increase

5) Sum of all direct costs and direct expenses is known as
a) Total cost b) Production cost
c) Prime cost d) Marginal cost

6) Total production is maximum when
a) MP = 0 b) MP is increasing
c) MP is decreasing d) MP is constant

P.T.O.
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7) Cost that cannot be shown in a statement is known as
a) Opportunity cost b) Incremental cost
c) Direct cost d) Current cost

8) Which of the following is an example of variable cost of production ?
a) Cost of buildings b) Cost of product copy rights
c) Salaries of top level managers d) Salaries of temporary staff

9) Finding the current value from future sum is known as
a) Future worth method b) Present worth method
c) Rate of return method d) Annual equivalent method

10) Analysis which deals with determination of rate of interest is known as
a) Present worth analysis b) Rate of return analysis
c) Future worth analysis d) Annual cash flow analysis

11) Which of the following favours ‘Buy’ decision ?
a) High production volume b) Higher fixed cost
c) Lower fixed cost d) Large production capacity

12) The various production sectors are mutually
a) Interdependent b)  Independent c) Exclusive d) Inclusive

13) Decision to ‘Buy’ is preferred
a) To the right of BEP b) To the left of BEP
c) Above  BEP d) Below BEP

14) ____________ is the intangible fixed asset of the company.
a) Plant and machinery b) Goodwill
c) Patent d) Royalty

15) Which of the following is unplanned maintenance ?
a) Preventive b) Predictive c) Breakdown d) Routine

16) C.B.M. stands for
a) Cost Based Maintenance b) Condition Based Monitoring
c) Condition Based Maintenance d) Cost Based Monitoring

17) For an asset
a) Economic life < useful life b) Useful life < economic life
c) Physical life < useful life d) Physical life < economic life

18) A  new equipment to be purchased is known as a
a) Challenger b) Survivor c) Defender d) Competitor

19) CBA stands for
a) Critical Benefit Analysis b) Cost Break-Even Analysis
c) Cost Borrowing Analysis d) Cost Benefit Analysis

20) ___________is the first step in ‘Risk Management’.
a) Classification of risks b) Risk Analysis
c) Risk Identification d) Finding cost of risks

______________
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Seat
No.

 B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m

Instructions : 1) Solve any three questions form each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it
clearly.

SECTION – I

2. a) Explain IED with examples. 8

b) Explain direct and indirect costs with suitable examples. 6

3. a) What do you mean by ‘Consumer’s Surplus’ and ‘Producer’s Surplus’ ?
Discuss with the help of graphs. 6

b) Explain Break Even Analysis with the help of a graph. 7

4. a) Explain in brief the following terms : 8

i) Fixed cost

ii) Variable cost

iii) Marginal cost

iv) Sunk cost

b) Explain future worth method. 5

5. a) What do you mean by “Equilibrium Price and Equilibrium Quantity’’ ? Explain
with the help of ‘Demand- Supply’. Curve. 7

b) What do you mean by ‘Sinking Fund’ ?
Explain ‘Uniform Series Compound Interest Formula’ in the context of above. 6

-3-
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SECTION – II

6. a) Explain the various factors affecting make or buy decision. 8

b) State significance of maintenance management and explain its objectives. 6

7. a) Explain the various lives of an asset. 7

b) What do you mean by design modification and why is it needed ? 6

8. a) Write a note on process and equipment selection. 6

b) What do you mean by a project ? What are the essential features of a project ? 7

9. a) Explain graphically ‘Cost of Maintenance’. 6

b) Write a note on ‘Cost Effectiveness Analysis’. 7

_____________________
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Seat
No. Set Q

  B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.
4) Don’t forget to mention Que. Paper Set on the top of the page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) C.B.M. stands for

a) Cost Based Maintenance b) Condition Based Monitoring
c) Condition Based Maintenance d) Cost Based Monitoring

2) For an asset
a) Economic life < useful life b) Useful life < economic life
c) Physical life < useful life d) Physical life < economic life

3) A  new equipment to be purchased is known as a
a) Challenger b) Survivor c) Defender d) Competitor

4) CBA stands for
a) Critical Benefit Analysis b) Cost Break-Even Analysis
c) Cost Borrowing Analysis d) Cost Benefit Analysis

5) ___________is the first step in ‘Risk Management’.
a) Classification of risks b) Risk Analysis
c) Risk Identification d) Finding cost of risks

6) If two products are substitutes, their CPED will be
a) Positive b) Negative c) Zero d) Infinity

7) If demand for a product is elastic,
a) PED = 1 b) PED <1 c) PED > 1 d) PED = 0

8) If supply curve shifts leftwards for the same demand curve, equilibrium quantity will
a) Decrease b) Remain same
c) Increase or decrease d) Increase

P.T.O.
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9) If supply and demand both shift outward, but supply shifts outward more than
demand, the equilibrium price __________
a) Will increase and quantity will increase
b) Will increase and quantity will decrease
c) Will decrease and quantity will decrease
d) Will decrease and quantity will increase

10) Sum of all direct costs and direct expenses is known as
a) Total cost b) Production cost
c) Prime cost d) Marginal cost

11) Total production is maximum when
a) MP = 0 b) MP is increasing
c) MP is decreasing d) MP is constant

12) Cost that cannot be shown in a statement is known as
a) Opportunity cost b) Incremental cost
c) Direct cost d) Current cost

13) Which of the following is an example of variable cost of production ?
a) Cost of buildings b) Cost of product copy rights
c) Salaries of top level managers d) Salaries of temporary staff

14) Finding the current value from future sum is known as
a) Future worth method b) Present worth method
c) Rate of return method d) Annual equivalent method

15) Analysis which deals with determination of rate of interest is known as
a) Present worth analysis b) Rate of return analysis
c) Future worth analysis d) Annual cash flow analysis

16) Which of the following favours ‘Buy’ decision ?
a) High production volume b) Higher fixed cost
c) Lower fixed cost d) Large production capacity

17) The various production sectors are mutually
a) Interdependent b)  Independent c) Exclusive d) Inclusive

18) Decision to ‘Buy’ is preferred
a) To the right of BEP b) To the left of BEP
c) Above  BEP d) Below BEP

19) ____________ is the intangible fixed asset of the company.
a) Plant and machinery b) Goodwill
c) Patent d) Royalty

20) Which of the following is unplanned maintenance ?
a) Preventive b) Predictive c) Breakdown d) Routine

______________
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 B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions form each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it
clearly.

SECTION – I

2. a) Explain IED with examples. 8

b) Explain direct and indirect costs with suitable examples. 6

3. a) What do you mean by ‘Consumer’s Surplus’ and ‘Producer’s Surplus’ ?
Discuss with the help of graphs. 6

b) Explain Break Even Analysis with the help of a graph. 7

4. a) Explain in brief the following terms : 8

i) Fixed cost

ii) Variable cost

iii) Marginal cost

iv) Sunk cost

b) Explain future worth method. 5

5. a) What do you mean by “Equilibrium Price and Equilibrium Quantity’’ ? Explain
with the help of ‘Demand- Supply’. Curve. 7

b) What do you mean by ‘Sinking Fund’ ?
Explain ‘Uniform Series Compound Interest Formula’ in the context of above. 6

-3-
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SECTION – II

6. a) Explain the various factors affecting make or buy decision. 8

b) State significance of maintenance management and explain its objectives. 6

7. a) Explain the various lives of an asset. 7

b) What do you mean by design modification and why is it needed ? 6

8. a) Write a note on process and equipment selection. 6

b) What do you mean by a project ? What are the essential features of a project ? 7

9. a) Explain graphically ‘Cost of Maintenance’. 6

b) Write a note on ‘Cost Effectiveness Analysis’. 7

_____________________
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 B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.
4) Don’t forget to mention Que. Paper Set on the top of the page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Which of the following favours ‘Buy’ decision ?

a) High production volume b) Higher fixed cost
c) Lower fixed cost d) Large production capacity

2) The various production sectors are mutually
a) Interdependent b)  Independent c) Exclusive d) Inclusive

3) Decision to ‘Buy’ is preferred
a) To the right of BEP b) To the left of BEP
c) Above  BEP d) Below BEP

4) ____________ is the intangible fixed asset of the company.
a) Plant and machinery b) Goodwill
c) Patent d) Royalty

5) Which of the following is unplanned maintenance ?
a) Preventive b) Predictive c) Breakdown d) Routine

6) C.B.M. stands for
a) Cost Based Maintenance b) Condition Based Monitoring
c) Condition Based Maintenance d) Cost Based Monitoring

7) For an asset
a) Economic life < useful life b) Useful life < economic life
c) Physical life < useful life d) Physical life < economic life

P.T.O.



Set R

SLR-TJ – 137 -2- �������	
�

8) A  new equipment to be purchased is known as a
a) Challenger b) Survivor c) Defender d) Competitor

9) CBA stands for
a) Critical Benefit Analysis b) Cost Break-Even Analysis
c) Cost Borrowing Analysis d) Cost Benefit Analysis

10) ___________is the first step in ‘Risk Management’.
a) Classification of risks b) Risk Analysis
c) Risk Identification d) Finding cost of risks

11) If two products are substitutes, their CPED will be
a) Positive b) Negative c) Zero d) Infinity

12) If demand for a product is elastic,
a) PED = 1 b) PED <1 c) PED > 1 d) PED = 0

13) If supply curve shifts leftwards for the same demand curve, equilibrium quantity will
a) Decrease b) Remain same
c) Increase or decrease d) Increase

14) If supply and demand both shift outward, but supply shifts outward more than
demand, the equilibrium price __________
a) Will increase and quantity will increase
b) Will increase and quantity will decrease
c) Will decrease and quantity will decrease
d) Will decrease and quantity will increase

15) Sum of all direct costs and direct expenses is known as
a) Total cost b) Production cost
c) Prime cost d) Marginal cost

16) Total production is maximum when
a) MP = 0 b) MP is increasing
c) MP is decreasing d) MP is constant

17) Cost that cannot be shown in a statement is known as
a) Opportunity cost b) Incremental cost
c) Direct cost d) Current cost

18) Which of the following is an example of variable cost of production ?
a) Cost of buildings b) Cost of product copy rights
c) Salaries of top level managers d) Salaries of temporary staff

19) Finding the current value from future sum is known as
a) Future worth method b) Present worth method
c) Rate of return method d) Annual equivalent method

20) Analysis which deals with determination of rate of interest is known as
a) Present worth analysis b) Rate of return analysis
c) Future worth analysis d) Annual cash flow analysis

______________
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 B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions form each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it
clearly.

SECTION – I

2. a) Explain IED with examples. 8

b) Explain direct and indirect costs with suitable examples. 6

3. a) What do you mean by ‘Consumer’s Surplus’ and ‘Producer’s Surplus’ ?
Discuss with the help of graphs. 6

b) Explain Break Even Analysis with the help of a graph. 7

4. a) Explain in brief the following terms : 8

i) Fixed cost

ii) Variable cost

iii) Marginal cost

iv) Sunk cost

b) Explain future worth method. 5

5. a) What do you mean by “Equilibrium Price and Equilibrium Quantity’’ ? Explain
with the help of ‘Demand- Supply’. Curve. 7

b) What do you mean by ‘Sinking Fund’ ?
Explain ‘Uniform Series Compound Interest Formula’ in the context of above. 6
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SECTION – II

6. a) Explain the various factors affecting make or buy decision. 8

b) State significance of maintenance management and explain its objectives. 6

7. a) Explain the various lives of an asset. 7

b) What do you mean by design modification and why is it needed ? 6

8. a) Write a note on process and equipment selection. 6

b) What do you mean by a project ? What are the essential features of a project ? 7

9. a) Explain graphically ‘Cost of Maintenance’. 6

b) Write a note on ‘Cost Effectiveness Analysis’. 7

_____________________
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B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.
4) Don’t forget to mention Que. Paper Set on the top of the page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Total production is maximum when
a) MP = 0 b) MP is increasing
c) MP is decreasing d) MP is constant

2) Cost that cannot be shown in a statement is known as
a) Opportunity cost b) Incremental cost
c) Direct cost d) Current cost

3) Which of the following is an example of variable cost of production ?
a) Cost of buildings b) Cost of product copy rights
c) Salaries of top level managers d) Salaries of temporary staff

4) Finding the current value from future sum is known as
a) Future worth method b) Present worth method
c) Rate of return method d) Annual equivalent method

5) Analysis which deals with determination of rate of interest is known as
a) Present worth analysis b) Rate of return analysis
c) Future worth analysis d) Annual cash flow analysis

6) Which of the following favours ‘Buy’ decision ?
a) High production volume b) Higher fixed cost
c) Lower fixed cost d) Large production capacity

7) The various production sectors are mutually
a) Interdependent b)  Independent c) Exclusive d) Inclusive
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8) Decision to ‘Buy’ is preferred
a) To the right of BEP b) To the left of BEP
c) Above  BEP d) Below BEP

9) ____________ is the intangible fixed asset of the company.
a) Plant and machinery b) Goodwill
c) Patent d) Royalty

10) Which of the following is unplanned maintenance ?
a) Preventive b) Predictive c) Breakdown d) Routine

11) C.B.M. stands for
a) Cost Based Maintenance b) Condition Based Monitoring
c) Condition Based Maintenance d) Cost Based Monitoring

12) For an asset
a) Economic life < useful life b) Useful life < economic life
c) Physical life < useful life d) Physical life < economic life

13) A  new equipment to be purchased is known as a
a) Challenger b) Survivor c) Defender d) Competitor

14) CBA stands for
a) Critical Benefit Analysis b) Cost Break-Even Analysis
c) Cost Borrowing Analysis d) Cost Benefit Analysis

15) ___________is the first step in ‘Risk Management’.
a) Classification of risks b) Risk Analysis
c) Risk Identification d) Finding cost of risks

16) If two products are substitutes, their CPED will be
a) Positive b) Negative c) Zero d) Infinity

17) If demand for a product is elastic,
a) PED = 1 b) PED <1 c) PED > 1 d) PED = 0

18) If supply curve shifts leftwards for the same demand curve, equilibrium quantity will
a) Decrease b) Remain same
c) Increase or decrease d) Increase

19) If supply and demand both shift outward, but supply shifts outward more than
demand, the equilibrium price __________
a) Will increase and quantity will increase
b) Will increase and quantity will decrease
c) Will decrease and quantity will decrease
d) Will decrease and quantity will increase

20) Sum of all direct costs and direct expenses is known as
a) Total cost b) Production cost
c) Prime cost d) Marginal cost

______________
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 B.E. (Mechanical) (Part – II) Examination, 2017
ECONOMICS FOR ENGINEERS (Elective – II)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions form each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it
clearly.

SECTION – I

2. a) Explain IED with examples. 8

b) Explain direct and indirect costs with suitable examples. 6

3. a) What do you mean by ‘Consumer’s Surplus’ and ‘Producer’s Surplus’ ?
Discuss with the help of graphs. 6

b) Explain Break Even Analysis with the help of a graph. 7

4. a) Explain in brief the following terms : 8

i) Fixed cost

ii) Variable cost

iii) Marginal cost

iv) Sunk cost

b) Explain future worth method. 5

5. a) What do you mean by “Equilibrium Price and Equilibrium Quantity’’ ? Explain
with the help of ‘Demand- Supply’. Curve. 7

b) What do you mean by ‘Sinking Fund’ ?
Explain ‘Uniform Series Compound Interest Formula’ in the context of above. 6
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SECTION – II

6. a) Explain the various factors affecting make or buy decision. 8

b) State significance of maintenance management and explain its objectives. 6

7. a) Explain the various lives of an asset. 7

b) What do you mean by design modification and why is it needed ? 6

8. a) Write a note on process and equipment selection. 6

b) What do you mean by a project ? What are the essential features of a project ? 7

9. a) Explain graphically ‘Cost of Maintenance’. 6

b) Write a note on ‘Cost Effectiveness Analysis’. 7

_____________________
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B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer (1 mark each) : 20

1) From to chart gives the information about
a) Density of moves between dept b) Equipment
c) Selection procedure d) None of these

2) Flow diagram is used to study
a) Back tracking b) Sequence of operation
c) m/c maintenance d) Operator skill

3) The material handling equation consist of the material characteristics, the
move material and
a) The method capability b) Human capacity
c) Load d) Gravity

4) To transport ferrous material vertically ___________ conveyor is used.
a) Wheel b) Magnetic c) Chain d) Chute

5) Hoisting equipment works in conjection with __________ and workstation
cranes.
a) Roller b) Industrial trucks
c) Elevator d) Overhead cranes

6) For automated material handling system ___________ materials are required.
a) Low volume b) Medium volume
c) High volume d) None of these

P.T.O.
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7) Instead of a hoist, ___________ crane uses a mast with forks or a platform
to handle unit loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

8) In power equipment automatic correction is done according to ___________
a) Gravity b) Manual c) Signal d) Equipment

9) ___________ is used to move the material between two specific point.
a) Cranes b) Conveyors c) Bin d) Trolley

10) ___________ is storing equipment.
a) Decking b) Hoist c) Trolley d) Elevator

11) Loads are supported by arms in ___________  rack.
a) Sliding b) Push back c) Drive in d) Cantilever

12) Material handling consists of the movement of material from ___________
a) One machine to another b) One shop to another shop
c) Stores to shop d) All of these

13) Symbol ∇  represents for ___________
a) Operation b) Storage c) Inspection d) Transport

14) The equipment used to handle material at a single location so that it is in the
correct positioning for machining is ___________
a) Transport b) Storage c) Positioning d) None of these

15) Roller conveyor are characterized by
a) Unit + On-Floor + Accumulate b) Bulk + On-Floor + Accumulate
c) Unit + On-Floor + not Accumulate d) Bulk + On-Floor + Not Accumulate

16) Conveyors are used for ___________ type industry.
a) Process layout b) Line layout c) Fixed layout d) None of these

17) A device used for lifting or lowering objects suspended from a hook at the
end of retractable chains or cable is called
a) Hoist b) Jib cranes
c) Portable elevators d) Chain conveyors

18) As the distance or time factor increases, the cost per unit of product handled
___________
a) Increases b) Decreases c) Remains same d) None of these

19) Trolley conveyors are characterized by
a) Bulk + Floor + Accumulation b) Unit + Overhead + No Accumulation
c) Bulk + Overhead + Accumulation d) None of the above

20) The equipment used to move the material from one location to another is
called as
a) Positioning b) Transport c) Storage d) None of these

______________
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Seat
No.

 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Define, classify and explain conveyors with neat sketch and applications. 7

b) Explain the benefits and principles of material handling. 7

c) Define the material handling system and classify the equipments with
application. 6

3. a) Explain the term cranes. Write down any two types of cranes with sketch. 7

b) Explain the industrial Robots. 6

c) Define storing equipments. Explain any two types of storing equipments. 7

4. Write a short notes (any three) : 20

a) Automated Guided Vehicles. 7

b) Hoisting equipment. 7

c) Elevators 6

d) Unit load containerization and palletization. 6

SECTION – II

Solve any two questions :

5. a) Explain the selection of material handling equipment in foundry. 7

b) Discuss the importance of material handling safety. 7

c) Describe different activities at the shipping to improve efficiency of MHS. 6
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6. a) Explain with figure assembly chart. 7

b) Describe with figure material handling equation. 7

c) Explain in detail equipment evaluation sheet ? 6

7. Write a short notes (any three) : 20

a) Types of material flow pattern. 7

b) General procedure for selection of material handling equipment. 7

c) Basic analytic techniques in material handling. 6

d) Choices of material handling equipments. 6

_____________________
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B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer (1 mark each) : 20

1) Conveyors are used for ___________ type industry.
a) Process layout b) Line layout c) Fixed layout d) None of these

2) A device used for lifting or lowering objects suspended from a hook at the
end of retractable chains or cable is called
a) Hoist b) Jib cranes
c) Portable elevators d) Chain conveyors

3) As the distance or time factor increases, the cost per unit of product handled
___________
a) Increases b) Decreases c) Remains same d) None of these

4) Trolley conveyors are characterized by
a) Bulk + Floor + Accumulation b) Unit + Overhead + No Accumulation
c) Bulk + Overhead + Accumulation d) None of the above

5) The equipment used to move the material from one location to another is
called as
a) Positioning b) Transport c) Storage d) None of these

6) From to chart gives the information about
a) Density of moves between dept b) Equipment
c) Selection procedure d) None of these

P.T.O.
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7) Flow diagram is used to study
a) Back tracking b) Sequence of operation
c) m/c maintenance d) Operator skill

8) The material handling equation consist of the material characteristics, the
move material and
a) The method capability b) Human capacity
c) Load d) Gravity

9) To transport ferrous material vertically ___________ conveyor is used.
a) Wheel b) Magnetic c) Chain d) Chute

10) Hoisting equipment works in conjection with __________ and workstation
cranes.
a) Roller b) Industrial trucks
c) Elevator d) Overhead cranes

11) For automated material handling system ___________ materials are required.
a) Low volume b) Medium volume
c) High volume d) None of these

12) Instead of a hoist, ___________ crane uses a mast with forks or a platform
to handle unit loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

13) In power equipment automatic correction is done according to ___________
a) Gravity b) Manual c) Signal d) Equipment

14) ___________ is used to move the material between two specific point.
a) Cranes b) Conveyors c) Bin d) Trolley

15) ___________ is storing equipment.
a) Decking b) Hoist c) Trolley d) Elevator

16) Loads are supported by arms in ___________  rack.
a) Sliding b) Push back c) Drive in d) Cantilever

17) Material handling consists of the movement of material from ___________
a) One machine to another b) One shop to another shop
c) Stores to shop d) All of these

18) Symbol ∇  represents for ___________
a) Operation b) Storage c) Inspection d) Transport

19) The equipment used to handle material at a single location so that it is in the
correct positioning for machining is ___________
a) Transport b) Storage c) Positioning d) None of these

20) Roller conveyor are characterized by
a) Unit + On-Floor + Accumulate b) Bulk + On-Floor + Accumulate
c) Unit + On-Floor + not Accumulate d) Bulk + On-Floor + Not Accumulate

______________
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Seat
No.

 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Define, classify and explain conveyors with neat sketch and applications. 7

b) Explain the benefits and principles of material handling. 7

c) Define the material handling system and classify the equipments with
application. 6

3. a) Explain the term cranes. Write down any two types of cranes with sketch. 7

b) Explain the industrial Robots. 6

c) Define storing equipments. Explain any two types of storing equipments. 7

4. Write a short notes (any three) : 20

a) Automated Guided Vehicles. 7

b) Hoisting equipment. 7

c) Elevators 6

d) Unit load containerization and palletization. 6

SECTION – II

Solve any two questions :

5. a) Explain the selection of material handling equipment in foundry. 7

b) Discuss the importance of material handling safety. 7

c) Describe different activities at the shipping to improve efficiency of MHS. 6
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6. a) Explain with figure assembly chart. 7

b) Describe with figure material handling equation. 7

c) Explain in detail equipment evaluation sheet ? 6

7. Write a short notes (any three) : 20

a) Types of material flow pattern. 7

b) General procedure for selection of material handling equipment. 7

c) Basic analytic techniques in material handling. 6

d) Choices of material handling equipments. 6

_____________________
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B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer (1 mark each) : 20

1) Loads are supported by arms in ___________  rack.
a) Sliding b) Push back c) Drive in d) Cantilever

2) Material handling consists of the movement of material from ___________
a) One machine to another b) One shop to another shop
c) Stores to shop d) All of these

3) Symbol ∇  represents for ___________
a) Operation b) Storage c) Inspection d) Transport

4) The equipment used to handle material at a single location so that it is in the
correct positioning for machining is ___________
a) Transport b) Storage c) Positioning d) None of these

5) Roller conveyor are characterized by
a) Unit + On-Floor + Accumulate b) Bulk + On-Floor + Accumulate
c) Unit + On-Floor + not Accumulate d) Bulk + On-Floor + Not Accumulate

6) Conveyors are used for ___________ type industry.
a) Process layout b) Line layout c) Fixed layout d) None of these

7) A device used for lifting or lowering objects suspended from a hook at the
end of retractable chains or cable is called
a) Hoist b) Jib cranes
c) Portable elevators d) Chain conveyors

P.T.O.
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8) As the distance or time factor increases, the cost per unit of product handled
___________
a) Increases b) Decreases c) Remains same d) None of these

9) Trolley conveyors are characterized by
a) Bulk + Floor + Accumulation b) Unit + Overhead + No Accumulation
c) Bulk + Overhead + Accumulation d) None of the above

10) The equipment used to move the material from one location to another is
called as
a) Positioning b) Transport c) Storage d) None of these

11) From to chart gives the information about
a) Density of moves between dept b) Equipment
c) Selection procedure d) None of these

12) Flow diagram is used to study
a) Back tracking b) Sequence of operation
c) m/c maintenance d) Operator skill

13) The material handling equation consist of the material characteristics, the
move material and
a) The method capability b) Human capacity
c) Load d) Gravity

14) To transport ferrous material vertically ___________ conveyor is used.
a) Wheel b) Magnetic c) Chain d) Chute

15) Hoisting equipment works in conjection with __________ and workstation
cranes.
a) Roller b) Industrial trucks
c) Elevator d) Overhead cranes

16) For automated material handling system ___________ materials are required.
a) Low volume b) Medium volume
c) High volume d) None of these

17) Instead of a hoist, ___________ crane uses a mast with forks or a platform
to handle unit loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

18) In power equipment automatic correction is done according to ___________
a) Gravity b) Manual c) Signal d) Equipment

19) ___________ is used to move the material between two specific point.
a) Cranes b) Conveyors c) Bin d) Trolley

20) ___________ is storing equipment.
a) Decking b) Hoist c) Trolley d) Elevator

______________
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Seat
No.

 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Define, classify and explain conveyors with neat sketch and applications. 7

b) Explain the benefits and principles of material handling. 7

c) Define the material handling system and classify the equipments with
application. 6

3. a) Explain the term cranes. Write down any two types of cranes with sketch. 7

b) Explain the industrial Robots. 6

c) Define storing equipments. Explain any two types of storing equipments. 7

4. Write a short notes (any three) : 20

a) Automated Guided Vehicles. 7

b) Hoisting equipment. 7

c) Elevators 6

d) Unit load containerization and palletization. 6

SECTION – II

Solve any two questions :

5. a) Explain the selection of material handling equipment in foundry. 7

b) Discuss the importance of material handling safety. 7

c) Describe different activities at the shipping to improve efficiency of MHS. 6
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6. a) Explain with figure assembly chart. 7

b) Describe with figure material handling equation. 7

c) Explain in detail equipment evaluation sheet ? 6

7. Write a short notes (any three) : 20

a) Types of material flow pattern. 7

b) General procedure for selection of material handling equipment. 7

c) Basic analytic techniques in material handling. 6

d) Choices of material handling equipments. 6

_____________________
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B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer (1 mark each) : 20

1) For automated material handling system ___________ materials are required.
a) Low volume b) Medium volume
c) High volume d) None of these

2) Instead of a hoist, ___________ crane uses a mast with forks or a platform
to handle unit loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

3) In power equipment automatic correction is done according to ___________
a) Gravity b) Manual c) Signal d) Equipment

4) ___________ is used to move the material between two specific point.
a) Cranes b) Conveyors c) Bin d) Trolley

5) ___________ is storing equipment.
a) Decking b) Hoist c) Trolley d) Elevator

6) Loads are supported by arms in ___________  rack.
a) Sliding b) Push back c) Drive in d) Cantilever

7) Material handling consists of the movement of material from ___________
a) One machine to another b) One shop to another shop
c) Stores to shop d) All of these

8) Symbol ∇  represents for ___________
a) Operation b) Storage c) Inspection d) Transport

P.T.O.
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9) The equipment used to handle material at a single location so that it is in the
correct positioning for machining is ___________
a) Transport b) Storage c) Positioning d) None of these

10) Roller conveyor are characterized by
a) Unit + On-Floor + Accumulate b) Bulk + On-Floor + Accumulate
c) Unit + On-Floor + not Accumulate d) Bulk + On-Floor + Not Accumulate

11) Conveyors are used for ___________ type industry.
a) Process layout b) Line layout c) Fixed layout d) None of these

12) A device used for lifting or lowering objects suspended from a hook at the
end of retractable chains or cable is called
a) Hoist b) Jib cranes
c) Portable elevators d) Chain conveyors

13) As the distance or time factor increases, the cost per unit of product handled
___________
a) Increases b) Decreases c) Remains same d) None of these

14) Trolley conveyors are characterized by
a) Bulk + Floor + Accumulation b) Unit + Overhead + No Accumulation
c) Bulk + Overhead + Accumulation d) None of the above

15) The equipment used to move the material from one location to another is
called as
a) Positioning b) Transport c) Storage d) None of these

16) From to chart gives the information about
a) Density of moves between dept b) Equipment
c) Selection procedure d) None of these

17) Flow diagram is used to study
a) Back tracking b) Sequence of operation
c) m/c maintenance d) Operator skill

18) The material handling equation consist of the material characteristics, the
move material and
a) The method capability b) Human capacity
c) Load d) Gravity

19) To transport ferrous material vertically ___________ conveyor is used.
a) Wheel b) Magnetic c) Chain d) Chute

20) Hoisting equipment works in conjection with __________ and workstation
cranes.
a) Roller b) Industrial trucks
c) Elevator d) Overhead cranes

______________
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Seat
No.

 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEM (Old)

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Define, classify and explain conveyors with neat sketch and applications. 7

b) Explain the benefits and principles of material handling. 7

c) Define the material handling system and classify the equipments with
application. 6

3. a) Explain the term cranes. Write down any two types of cranes with sketch. 7

b) Explain the industrial Robots. 6

c) Define storing equipments. Explain any two types of storing equipments. 7

4. Write a short notes (any three) : 20

a) Automated Guided Vehicles. 7

b) Hoisting equipment. 7

c) Elevators 6

d) Unit load containerization and palletization. 6

SECTION – II

Solve any two questions :

5. a) Explain the selection of material handling equipment in foundry. 7

b) Discuss the importance of material handling safety. 7

c) Describe different activities at the shipping to improve efficiency of MHS. 6
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6. a) Explain with figure assembly chart. 7

b) Describe with figure material handling equation. 7

c) Explain in detail equipment evaluation sheet ? 6

7. Write a short notes (any three) : 20

a) Types of material flow pattern. 7

b) General procedure for selection of material handling equipment. 7

c) Basic analytic techniques in material handling. 6

d) Choices of material handling equipments. 6

_____________________
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