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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 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.

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

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

1) In theory of bending which of the following assumption is made ?
a) the material of the beam is perfectly homogeneous
b) the stress induced is proportional strain within elastic limit
c) the value of E is constant for the material
d) all the above

2) For the span of a beam in pure bending, following condition exists
a) Zero BM b) Zero SF c) Varying BM d) Varying SF

3) The deformation per unit length is called as
a) strain b) stress
c) shear stress d) compressive stress

4) Temperature stress developed in a bar depends on
a) Co-efficient of linear expansion
b) Change of temperature
c) Young’s modulus
d) All of above

5) __________ loading induces, direct and bending stress at the section.
a) Uniformly distributed b) Eccentric
c) Both a and b d) None of the above

6) The diameter of the kernal of circular section is
a) d/2 b) d/3 c) d/4 d) d/6

7) For the same material, length and given torque a hollow shaft weighs ______
solid shaft.
a) less than b) more than
c) equal to d) none of the above

P.T.O.
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8) The shafts are designed on the basis of

a) strength b) rigidity

c) either of the above d) both (a) & (b)

9) The stress due to suddenly applied load is ________ times as that of gradually
applied load.

a) two b) three c) four d) five

10) If pσ  is proof stress or maximum stress to which the bar is stressed up to the

elastic limit,  then modulus of resilience is equal to

a) E2/ρσ b) E2/2
pσ

c) E4/pσ d) E4/2
ρσ

11) Two beams of equal cross sectional area are subjected to equal bending moment.
If one beam has square cross section and other has circular section, then

a) Both beams will be equally strong

b) Circular section beam will stronger

c) Square section beam will stronger

d) The strength of beam depends on the nature of loading

12) A cantilever  beam is loaded uniformly throughout its length. The shape of shear
force diagram will be

a) right angle triangle b) an isosceles triangle

c) a rectangle d) none of these

13) Polar moment of inertia of the cross section of a shaft of diameter d is

a)
32
d3π

b)
32
d4π

c)
64
d3π

d)
64
d4π

14) Longitudinal stress act ________ to the longitudinal axis of the shell.

a) parallel b) perpendicular

c) either of the above d) none of the above

———————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017  Marks :  56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I solve any three questions, in Section – II solve
any three questions.

2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A member ABCD is subjected to point loads as shown in Figure 1 in the multiples of P.
Determine the minimum P value required to produce total elongation of member ABCD
of 1 mm. Take Modulus of Elasticity of Steel as 200 GPa. 10

3. a) Explain Point of Contra-flexure. 2
b) Draw Shear Force and Bending Moment diagram for the Beam shown in Figure 2

below. Show all the calculations. 7

4. A simply supported beam of 10 m long is subjected to 10 kN/m UDL load. Find the
maximum tensile and compressive stress and their locations for the I – Section given
in the Figure 3 below. 9

Seat
No.

2

2

2

2
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5. Determine the maximum and minimum stresses at the base of a vertical brick hollow
square chimney of inside dimensions of 500 mm ×  500 mm and thickness of  500 mm.
The height of chimney is 12 m. Take wind pressure perpendicular to chimney face as
1300 N/m2 and weight density of brick is 20 kN/m3. 9

SECTION – II

6. Answer the following questions : 10
a) Define terms proof resilience and modulus of resilience.
b) Explain the term equivalent section.
c) Circumferential and Longitudinal Stress in Thin Cylinders.
d) Expression for Strain Energy due to bending.
e) Write Torsion Equation and give details of terminology.

7. The T-shaped cross section shown in figure 4 of beam is subjected to vertical shear
force of 100 KN. Calculate shear stress at neutral axis and at the junction of web and
flange. 9

8. A hollow shaft is to transmit 300 KW at 80 r.p.m. If the shear stress is not to exceed
60 N/mm2 and internal diameter is 0.6 times external diameter, find the external and
internal diameter assuming that maximum torque is 1.4 times the mean. 9

9. Find the moment of resistance of a flitched beam with a Timber part of 200 mm wide
and 250 mm deep reinforced with two flitches each side by 200 mm by 15 mm in
section. Horizontal CG of timber and steel part passes through same line. Consider
allowable stress in timber is 7 N/mm2 and allowable stress in steel as 120 N/mm2.
Take Esteel = 20Etimber. 9

————————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 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.

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

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

1) The shafts are designed on the basis of

a) strength b) rigidity

c) either of the above d) both (a) & (b)

2) The stress due to suddenly applied load is ________ times as that of gradually
applied load.

a) two b) three c) four d) five

3) If pσ  is proof stress or maximum stress to which the bar is stressed up to the

elastic limit,  then modulus of resilience is equal to

a) E2/ρσ b) E2/2
pσ

c) E4/pσ d) E4/2
ρσ

4) Two beams of equal cross sectional area are subjected to equal bending moment.
If one beam has square cross section and other has circular section, then

a) Both beams will be equally strong

b) Circular section beam will stronger

c) Square section beam will stronger

d) The strength of beam depends on the nature of loading

5) A cantilever  beam is loaded uniformly throughout its length. The shape of shear
force diagram will be

a) right angle triangle b) an isosceles triangle

c) a rectangle d) none of these
P.T.O.

Set PSeat
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6) Polar moment of inertia of the cross section of a shaft of diameter d is

a)
32
d3π

b)
32
d4π

c)
64
d3π

d)
64
d4π

7) Longitudinal stress act ________ to the longitudinal axis of the shell.

a) parallel b) perpendicular

c) either of the above d) none of the above

8) In theory of bending which of the following assumption is made ?
a) the material of the beam is perfectly homogeneous
b) the stress induced is proportional strain within elastic limit
c) the value of E is constant for the material
d) all the above

9) For the span of a beam in pure bending, following condition exists
a) Zero BM b) Zero SF c) Varying BM d) Varying SF

10) The deformation per unit length is called as
a) strain b) stress
c) shear stress d) compressive stress

11) Temperature stress developed in a bar depends on
a) Co-efficient of linear expansion
b) Change of temperature
c) Young’s modulus
d) All of above

12) __________ loading induces, direct and bending stress at the section.
a) Uniformly distributed b) Eccentric
c) Both a and b d) None of the above

13) The diameter of the kernal of circular section is
a) d/2 b) d/3 c) d/4 d) d/6

14) For the same material, length and given torque a hollow shaft weighs ______
solid shaft.
a) less than b) more than
c) equal to d) none of the above

———————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017  Marks :  56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I solve any three questions, in Section – II solve
any three questions.

2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A member ABCD is subjected to point loads as shown in Figure 1 in the multiples of P.
Determine the minimum P value required to produce total elongation of member ABCD
of 1 mm. Take Modulus of Elasticity of Steel as 200 GPa. 10

3. a) Explain Point of Contra-flexure. 2
b) Draw Shear Force and Bending Moment diagram for the Beam shown in Figure 2

below. Show all the calculations. 7

4. A simply supported beam of 10 m long is subjected to 10 kN/m UDL load. Find the
maximum tensile and compressive stress and their locations for the I – Section given
in the Figure 3 below. 9

Seat
No.

2

2

2

2
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5. Determine the maximum and minimum stresses at the base of a vertical brick hollow
square chimney of inside dimensions of 500 mm ×  500 mm and thickness of  500 mm.
The height of chimney is 12 m. Take wind pressure perpendicular to chimney face as
1300 N/m2 and weight density of brick is 20 kN/m3. 9

SECTION – II

6. Answer the following questions : 10
a) Define terms proof resilience and modulus of resilience.
b) Explain the term equivalent section.
c) Circumferential and Longitudinal Stress in Thin Cylinders.
d) Expression for Strain Energy due to bending.
e) Write Torsion Equation and give details of terminology.

7. The T-shaped cross section shown in figure 4 of beam is subjected to vertical shear
force of 100 KN. Calculate shear stress at neutral axis and at the junction of web and
flange. 9

8. A hollow shaft is to transmit 300 KW at 80 r.p.m. If the shear stress is not to exceed
60 N/mm2 and internal diameter is 0.6 times external diameter, find the external and
internal diameter assuming that maximum torque is 1.4 times the mean. 9

9. Find the moment of resistance of a flitched beam with a Timber part of 200 mm wide
and 250 mm deep reinforced with two flitches each side by 200 mm by 15 mm in
section. Horizontal CG of timber and steel part passes through same line. Consider
allowable stress in timber is 7 N/mm2 and allowable stress in steel as 120 N/mm2.
Take Esteel = 20Etimber. 9

————————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 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.

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

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

1) __________ loading induces, direct and bending stress at the section.

a) Uniformly distributed b) Eccentric

c) Both a and b d) None of the above

2) The diameter of the kernal of circular section is

a) d/2 b) d/3 c) d/4 d) d/6

3) For the same material, length and given torque a hollow shaft weighs ______
solid shaft.

a) less than b) more than

c) equal to d) none of the above

4) The shafts are designed on the basis of

a) strength b) rigidity

c) either of the above d) both (a) & (b)

5) The stress due to suddenly applied load is ________ times as that of gradually
applied load.

a) two b) three c) four d) five

6) If pσ  is proof stress or maximum stress to which the bar is stressed up to the

elastic limit,  then modulus of resilience is equal to

a) E2/ρσ b) E2/2
pσ

c) E4/pσ d) E4/2
ρσ

P.T.O.
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7) Two beams of equal cross sectional area are subjected to equal bending moment.
If one beam has square cross section and other has circular section, then

a) Both beams will be equally strong

b) Circular section beam will stronger

c) Square section beam will stronger

d) The strength of beam depends on the nature of loading

8) A cantilever  beam is loaded uniformly throughout its length. The shape of shear
force diagram will be

a) right angle triangle b) an isosceles triangle

c) a rectangle d) none of these

9) Polar moment of inertia of the cross section of a shaft of diameter d is

a)
32
d3π

b)
32
d4π

c)
64
d3π

d)
64
d4π

10) Longitudinal stress act ________ to the longitudinal axis of the shell.

a) parallel b) perpendicular

c) either of the above d) none of the above

11) In theory of bending which of the following assumption is made ?
a) the material of the beam is perfectly homogeneous
b) the stress induced is proportional strain within elastic limit
c) the value of E is constant for the material
d) all the above

12) For the span of a beam in pure bending, following condition exists
a) Zero BM b) Zero SF c) Varying BM d) Varying SF

13) The deformation per unit length is called as
a) strain b) stress
c) shear stress d) compressive stress

14) Temperature stress developed in a bar depends on
a) Co-efficient of linear expansion
b) Change of temperature
c) Young’s modulus

d) All of above

———————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017  Marks :  56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I solve any three questions, in Section – II solve
any three questions.

2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A member ABCD is subjected to point loads as shown in Figure 1 in the multiples of P.
Determine the minimum P value required to produce total elongation of member ABCD
of 1 mm. Take Modulus of Elasticity of Steel as 200 GPa. 10

3. a) Explain Point of Contra-flexure. 2
b) Draw Shear Force and Bending Moment diagram for the Beam shown in Figure 2

below. Show all the calculations. 7

4. A simply supported beam of 10 m long is subjected to 10 kN/m UDL load. Find the
maximum tensile and compressive stress and their locations for the I – Section given
in the Figure 3 below. 9

Seat
No.

2

2

2

2
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5. Determine the maximum and minimum stresses at the base of a vertical brick hollow
square chimney of inside dimensions of 500 mm ×  500 mm and thickness of  500 mm.
The height of chimney is 12 m. Take wind pressure perpendicular to chimney face as
1300 N/m2 and weight density of brick is 20 kN/m3. 9

SECTION – II

6. Answer the following questions : 10
a) Define terms proof resilience and modulus of resilience.
b) Explain the term equivalent section.
c) Circumferential and Longitudinal Stress in Thin Cylinders.
d) Expression for Strain Energy due to bending.
e) Write Torsion Equation and give details of terminology.

7. The T-shaped cross section shown in figure 4 of beam is subjected to vertical shear
force of 100 KN. Calculate shear stress at neutral axis and at the junction of web and
flange. 9

8. A hollow shaft is to transmit 300 KW at 80 r.p.m. If the shear stress is not to exceed
60 N/mm2 and internal diameter is 0.6 times external diameter, find the external and
internal diameter assuming that maximum torque is 1.4 times the mean. 9

9. Find the moment of resistance of a flitched beam with a Timber part of 200 mm wide
and 250 mm deep reinforced with two flitches each side by 200 mm by 15 mm in
section. Horizontal CG of timber and steel part passes through same line. Consider
allowable stress in timber is 7 N/mm2 and allowable stress in steel as 120 N/mm2.
Take Esteel = 20Etimber. 9

————————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 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.

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

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

1) If pσ  is proof stress or maximum stress to which the bar is stressed up to the

elastic limit,  then modulus of resilience is equal to

a) E2/ρσ b) E2/2
pσ

c) E4/pσ d) E4/2
ρσ

2) Two beams of equal cross sectional area are subjected to equal bending moment.
If one beam has square cross section and other has circular section, then
a) Both beams will be equally strong
b) Circular section beam will stronger
c) Square section beam will stronger
d) The strength of beam depends on the nature of loading

3) A cantilever  beam is loaded uniformly throughout its length. The shape of shear
force diagram will be
a) right angle triangle b) an isosceles triangle
c) a rectangle d) none of these

4) Polar moment of inertia of the cross section of a shaft of diameter d is

a)
32
d3π

b)
32
d4π

c)
64
d3π

d)
64
d4π

5) Longitudinal stress act ________ to the longitudinal axis of the shell.

a) parallel b) perpendicular

c) either of the above d) none of the above
P.T.O.
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6) In theory of bending which of the following assumption is made ?
a) the material of the beam is perfectly homogeneous
b) the stress induced is proportional strain within elastic limit
c) the value of E is constant for the material
d) all the above

7) For the span of a beam in pure bending, following condition exists
a) Zero BM b) Zero SF c) Varying BM d) Varying SF

8) The deformation per unit length is called as
a) strain b) stress
c) shear stress d) compressive stress

9) Temperature stress developed in a bar depends on
a) Co-efficient of linear expansion
b) Change of temperature
c) Young’s modulus
d) All of above

10) __________ loading induces, direct and bending stress at the section.
a) Uniformly distributed b) Eccentric
c) Both a and b d) None of the above

11) The diameter of the kernal of circular section is
a) d/2 b) d/3 c) d/4 d) d/6

12) For the same material, length and given torque a hollow shaft weighs ______
solid shaft.
a) less than b) more than
c) equal to d) none of the above

13) The shafts are designed on the basis of

a) strength b) rigidity

c) either of the above d) both (a) & (b)

14) The stress due to suddenly applied load is ________ times as that of gradually
applied load.

a) two b) three c) four d) five

———————
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017  Marks :  56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I solve any three questions, in Section – II solve
any three questions.

2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A member ABCD is subjected to point loads as shown in Figure 1 in the multiples of P.
Determine the minimum P value required to produce total elongation of member ABCD
of 1 mm. Take Modulus of Elasticity of Steel as 200 GPa. 10

3. a) Explain Point of Contra-flexure. 2
b) Draw Shear Force and Bending Moment diagram for the Beam shown in Figure 2

below. Show all the calculations. 7

4. A simply supported beam of 10 m long is subjected to 10 kN/m UDL load. Find the
maximum tensile and compressive stress and their locations for the I – Section given
in the Figure 3 below. 9

Seat
No.

2

2

2

2
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5. Determine the maximum and minimum stresses at the base of a vertical brick hollow
square chimney of inside dimensions of 500 mm ×  500 mm and thickness of  500 mm.
The height of chimney is 12 m. Take wind pressure perpendicular to chimney face as
1300 N/m2 and weight density of brick is 20 kN/m3. 9

SECTION – II

6. Answer the following questions : 10
a) Define terms proof resilience and modulus of resilience.
b) Explain the term equivalent section.
c) Circumferential and Longitudinal Stress in Thin Cylinders.
d) Expression for Strain Energy due to bending.
e) Write Torsion Equation and give details of terminology.

7. The T-shaped cross section shown in figure 4 of beam is subjected to vertical shear
force of 100 KN. Calculate shear stress at neutral axis and at the junction of web and
flange. 9

8. A hollow shaft is to transmit 300 KW at 80 r.p.m. If the shear stress is not to exceed
60 N/mm2 and internal diameter is 0.6 times external diameter, find the external and
internal diameter assuming that maximum torque is 1.4 times the mean. 9

9. Find the moment of resistance of a flitched beam with a Timber part of 200 mm wide
and 250 mm deep reinforced with two flitches each side by 200 mm by 15 mm in
section. Horizontal CG of timber and steel part passes through same line. Consider
allowable stress in timber is 7 N/mm2 and allowable stress in steel as 120 N/mm2.
Take Esteel = 20Etimber. 9

————————
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Seat
No. Set P

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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) Assume suitable data if necessary and state it clearly.

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

1. Choose the correct alternative : 14

1) Specific gravity of water is taken as
a) 0.001 b) 0.01 c) 0.1 d) 1.0

2) What is the weight of 8 m3 of water in KN ?
a) 1.22 b) 12.2 c) 70 d) 78.5

3) Newton’s law of viscosity is a relation between
a) Pressure, velocity, temperature b) Shear stress and rate of shear strain
c) Shear stress and velocity d) Rate of shear strain and temperature

4) Bulk modulus of fluid ___________ as pressure increases.
a) Remains same b) Decreases c) Increases d) Can’t say

5) A flow in which each liquid particle has definite path and the paths of
individual particles do not cross each other, is called _________
a) Steady flow b) Uniform flow c) Streamline flow d) Turbulent flow

6) When body is placed over a liquid, it will float if ___________
a) Gravitational force is equal to the upthrust of the liquid
b) Gravitational force is less than the upthrust of the liquid
c) Gravitational force is more than the upthrust of the liquid
d) None of the above

P.T.O.
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7) When a body floating in a liquid, is given a small angular displacement, is
start oscillating about a point is known as ________
a) Centre of pressure b) Centre of gravity
c) Centre of buoyancy d) Metacentre

8) The head loss in turbulent flow in pipe flow
a) Varies inversely as the velocity
b) Varies inversely as square of velocity
c) Varies inversely as square of diameter
d) Varies approximately as square of velocity

9) In network of pipes
a) The head loss around each elementary circuit must be zero
b) The head loss in all circuit is same
c) Elementary circuits are replaced by equivalent pipes
d) None of the above

10) Turbulent boundary layer thickness is proportional to

a) 5/1X

1
b) x1/5 c) x2/5 d) x4/5

11) In turbulent flow, the friction factor ‘f’ for rough pipe depends upon
a) The relative roughness only
b) The Reynold’s number only
c) The size of pipe and discharge only
d) The Reynold’s number relative roughness only

12) The Pitot-static tube measures
a) Dynamic pressure
b) Static pressure
c) Difference between dynamic and static pressure
d) Total pressure

13) A mouthpiece is
a) Circular hole provided in tank
b) Rectangular hole provided in tank
c) A short tube fitted to circular orifice
d) Both a) and b)

14) In Euler’s equation of motion following forces are considered
a) Pressure b) Fluid weight c) Both a) and b) d) Viscous

______________
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Seat
No.

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section I. Q. 5 from Section II is
compulsory. Solve any two questions from Q. 6, 7 and 8.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) A certain liquid is having specific gravity 0.72. Calculate its mass density,
weight density and weight per lit. of liquid. 4

b) If surface tension of water and mercury at 20°C is 0.073575 N/m and 0.51 N/m
respectively. Calculate capillary effect in millimeters (mm) for glass tube of
4 mm diameter is immersed in water and mercury. (mass density of water is
998 kg/m3 and mercury 13600 kg/m3). Assume (θ  for water is 0 degree
and for mercury 130 degree). 4

3. Attempt any two : 10

a) How will you compute the horizontal and vertical components of total force
acting on curve surface which is in the form of quadrant of circle ?

b) A rectangular plate of 2 m wide and 3m deep is placed vertically in water such
that its top edge is 2.5 m below the free water surface. Find the total pressure
and centre of pressure.

c) The pressure head in pipe A is 2 m of water, read the manometer and find the
pressure in pipe B.
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4. Attempt any two : 10

a) The velocity potential function φ  = 5 (x2 – y2). Calculate velocity components
at the point (4, 5).

b) Explain velocity potential and stream function with their properties.

c) Define :
i) Steady flow
ii) Non uniform flow
iii) Two dimensional flow
iv) Turbulent flow.

SECTION – II

5. a) With neat sketch, explain concept of H.G.L. and T.E.L. 3

b) What are the major and minor losses in pipe network ? Enlist with formulaes. 4

c) Explain characteristics of laminar and turbulent boundary layer. 3

6. a) With neat sketch, derive an expression for discharge through venturimeter. 3

b) A pipe 300 m long has a slope of 1 in 100 and tapers from 1.2 m diameter at
the high end to 0.6 m diameter at the low end. Quantity of water flowing is
5400 litres per minute. If the pressure at the high end is 68.67 k Pa. Find the
pressure at the low end. Neglect losses. 6

7. a) What is meant by water hammer ? How to avoid it ? 3

b) Obtain the condition for maximum efficiency in transmission of power through
a pipeline. 6

8. a) Explain Prandlt’s mixing length theory. 3

b) What is meant by boundary layer separation ? What are the methods to
control it ? Explain them with neat sketches.

6

_____________________

SLR-TJ – 21 -4- �������	�
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Seat
No. Set Q

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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) Assume suitable data if necessary and state it clearly.

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

1. Choose the correct alternative : 14

1) The head loss in turbulent flow in pipe flow
a) Varies inversely as the velocity
b) Varies inversely as square of velocity
c) Varies inversely as square of diameter
d) Varies approximately as square of velocity

2) In network of pipes
a) The head loss around each elementary circuit must be zero
b) The head loss in all circuit is same
c) Elementary circuits are replaced by equivalent pipes
d) None of the above

3) Turbulent boundary layer thickness is proportional to

a) 5/1X

1
b) x1/5 c) x2/5 d) x4/5

4) In turbulent flow, the friction factor ‘f’ for rough pipe depends upon
a) The relative roughness only
b) The Reynold’s number only
c) The size of pipe and discharge only
d) The Reynold’s number relative roughness only

P.T.O.
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5) The Pitot-static tube measures
a) Dynamic pressure
b) Static pressure
c) Difference between dynamic and static pressure
d) Total pressure

6) A mouthpiece is
a) Circular hole provided in tank
b) Rectangular hole provided in tank
c) A short tube fitted to circular orifice
d) Both a) and b)

7) In Euler’s equation of motion following forces are considered
a) Pressure b) Fluid weight c) Both a) and b) d) Viscous

8) Specific gravity of water is taken as
a) 0.001 b) 0.01 c) 0.1 d) 1.0

9) What is the weight of 8 m3 of water in KN ?
a) 1.22 b) 12.2 c) 70 d) 78.5

10) Newton’s law of viscosity is a relation between
a) Pressure, velocity, temperature b) Shear stress and rate of shear strain
c) Shear stress and velocity d) Rate of shear strain and temperature

11) Bulk modulus of fluid ___________ as pressure increases.
a) Remains same b) Decreases c) Increases d) Can’t say

12) A flow in which each liquid particle has definite path and the paths of
individual particles do not cross each other, is called _________
a) Steady flow b) Uniform flow c) Streamline flow d) Turbulent flow

13) When body is placed over a liquid, it will float if ___________
a) Gravitational force is equal to the upthrust of the liquid
b) Gravitational force is less than the upthrust of the liquid
c) Gravitational force is more than the upthrust of the liquid
d) None of the above

14) When a body floating in a liquid, is given a small angular displacement, is
start oscillating about a point is known as ________
a) Centre of pressure b) Centre of gravity
c) Centre of buoyancy d) Metacentre

______________
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Seat
No.

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section I. Q. 5 from Section II is
compulsory. Solve any two questions from Q. 6, 7 and 8.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) A certain liquid is having specific gravity 0.72. Calculate its mass density,
weight density and weight per lit. of liquid. 4

b) If surface tension of water and mercury at 20°C is 0.073575 N/m and 0.51 N/m
respectively. Calculate capillary effect in millimeters (mm) for glass tube of
4 mm diameter is immersed in water and mercury. (mass density of water is
998 kg/m3 and mercury 13600 kg/m3). Assume (θ  for water is 0 degree
and for mercury 130 degree). 4

3. Attempt any two : 10

a) How will you compute the horizontal and vertical components of total force
acting on curve surface which is in the form of quadrant of circle ?

b) A rectangular plate of 2 m wide and 3m deep is placed vertically in water such
that its top edge is 2.5 m below the free water surface. Find the total pressure
and centre of pressure.

c) The pressure head in pipe A is 2 m of water, read the manometer and find the
pressure in pipe B.
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4. Attempt any two : 10

a) The velocity potential function φ  = 5 (x2 – y2). Calculate velocity components
at the point (4, 5).

b) Explain velocity potential and stream function with their properties.

c) Define :
i) Steady flow
ii) Non uniform flow
iii) Two dimensional flow
iv) Turbulent flow.

SECTION – II

5. a) With neat sketch, explain concept of H.G.L. and T.E.L. 3

b) What are the major and minor losses in pipe network ? Enlist with formulaes. 4

c) Explain characteristics of laminar and turbulent boundary layer. 3

6. a) With neat sketch, derive an expression for discharge through venturimeter. 3

b) A pipe 300 m long has a slope of 1 in 100 and tapers from 1.2 m diameter at
the high end to 0.6 m diameter at the low end. Quantity of water flowing is
5400 litres per minute. If the pressure at the high end is 68.67 k Pa. Find the
pressure at the low end. Neglect losses. 6

7. a) What is meant by water hammer ? How to avoid it ? 3

b) Obtain the condition for maximum efficiency in transmission of power through
a pipeline. 6

8. a) Explain Prandlt’s mixing length theory. 3

b) What is meant by boundary layer separation ? What are the methods to
control it ? Explain them with neat sketches.

6

_____________________
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Seat
No. Set R

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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) Assume suitable data if necessary and state it clearly.

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

1. Choose the correct alternative : 14

1) A flow in which each liquid particle has definite path and the paths of
individual particles do not cross each other, is called _________
a) Steady flow b) Uniform flow c) Streamline flow d) Turbulent flow

2) When body is placed over a liquid, it will float if ___________
a) Gravitational force is equal to the upthrust of the liquid
b) Gravitational force is less than the upthrust of the liquid
c) Gravitational force is more than the upthrust of the liquid
d) None of the above

3) When a body floating in a liquid, is given a small angular displacement, is
start oscillating about a point is known as ________
a) Centre of pressure b) Centre of gravity
c) Centre of buoyancy d) Metacentre

4) The head loss in turbulent flow in pipe flow
a) Varies inversely as the velocity
b) Varies inversely as square of velocity
c) Varies inversely as square of diameter
d) Varies approximately as square of velocity

P.T.O.
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5) In network of pipes
a) The head loss around each elementary circuit must be zero
b) The head loss in all circuit is same
c) Elementary circuits are replaced by equivalent pipes
d) None of the above

6) Turbulent boundary layer thickness is proportional to

a) 5/1X

1
b) x1/5 c) x2/5 d) x4/5

7) In turbulent flow, the friction factor ‘f’ for rough pipe depends upon
a) The relative roughness only
b) The Reynold’s number only
c) The size of pipe and discharge only
d) The Reynold’s number relative roughness only

8) The Pitot-static tube measures
a) Dynamic pressure
b) Static pressure
c) Difference between dynamic and static pressure
d) Total pressure

9) A mouthpiece is
a) Circular hole provided in tank
b) Rectangular hole provided in tank
c) A short tube fitted to circular orifice
d) Both a) and b)

10) In Euler’s equation of motion following forces are considered
a) Pressure b) Fluid weight c) Both a) and b) d) Viscous

11) Specific gravity of water is taken as
a) 0.001 b) 0.01 c) 0.1 d) 1.0

12) What is the weight of 8 m3 of water in KN ?
a) 1.22 b) 12.2 c) 70 d) 78.5

13) Newton’s law of viscosity is a relation between
a) Pressure, velocity, temperature b) Shear stress and rate of shear strain
c) Shear stress and velocity d) Rate of shear strain and temperature

14) Bulk modulus of fluid ___________ as pressure increases.
a) Remains same b) Decreases c) Increases d) Can’t say

______________
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Seat
No.

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section I. Q. 5 from Section II is
compulsory. Solve any two questions from Q. 6, 7 and 8.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) A certain liquid is having specific gravity 0.72. Calculate its mass density,
weight density and weight per lit. of liquid. 4

b) If surface tension of water and mercury at 20°C is 0.073575 N/m and 0.51 N/m
respectively. Calculate capillary effect in millimeters (mm) for glass tube of
4 mm diameter is immersed in water and mercury. (mass density of water is
998 kg/m3 and mercury 13600 kg/m3). Assume (θ  for water is 0 degree
and for mercury 130 degree). 4

3. Attempt any two : 10

a) How will you compute the horizontal and vertical components of total force
acting on curve surface which is in the form of quadrant of circle ?

b) A rectangular plate of 2 m wide and 3m deep is placed vertically in water such
that its top edge is 2.5 m below the free water surface. Find the total pressure
and centre of pressure.

c) The pressure head in pipe A is 2 m of water, read the manometer and find the
pressure in pipe B.
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4. Attempt any two : 10

a) The velocity potential function φ  = 5 (x2 – y2). Calculate velocity components
at the point (4, 5).

b) Explain velocity potential and stream function with their properties.

c) Define :
i) Steady flow
ii) Non uniform flow
iii) Two dimensional flow
iv) Turbulent flow.

SECTION – II

5. a) With neat sketch, explain concept of H.G.L. and T.E.L. 3

b) What are the major and minor losses in pipe network ? Enlist with formulaes. 4

c) Explain characteristics of laminar and turbulent boundary layer. 3

6. a) With neat sketch, derive an expression for discharge through venturimeter. 3

b) A pipe 300 m long has a slope of 1 in 100 and tapers from 1.2 m diameter at
the high end to 0.6 m diameter at the low end. Quantity of water flowing is
5400 litres per minute. If the pressure at the high end is 68.67 k Pa. Find the
pressure at the low end. Neglect losses. 6

7. a) What is meant by water hammer ? How to avoid it ? 3

b) Obtain the condition for maximum efficiency in transmission of power through
a pipeline. 6

8. a) Explain Prandlt’s mixing length theory. 3

b) What is meant by boundary layer separation ? What are the methods to
control it ? Explain them with neat sketches.

6

_____________________
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Seat
No. Set S

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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) Assume suitable data if necessary and state it clearly.

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

1. Choose the correct alternative : 14

1) Turbulent boundary layer thickness is proportional to

a) 5/1X

1
b) x1/5 c) x2/5 d) x4/5

2) In turbulent flow, the friction factor ‘f’ for rough pipe depends upon
a) The relative roughness only
b) The Reynold’s number only
c) The size of pipe and discharge only
d) The Reynold’s number relative roughness only

3) The Pitot-static tube measures
a) Dynamic pressure
b) Static pressure
c) Difference between dynamic and static pressure
d) Total pressure

4) A mouthpiece is
a) Circular hole provided in tank
b) Rectangular hole provided in tank
c) A short tube fitted to circular orifice
d) Both a) and b)

P.T.O.
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5) In Euler’s equation of motion following forces are considered
a) Pressure b) Fluid weight c) Both a) and b) d) Viscous

6) Specific gravity of water is taken as
a) 0.001 b) 0.01 c) 0.1 d) 1.0

7) What is the weight of 8 m3 of water in KN ?
a) 1.22 b) 12.2 c) 70 d) 78.5

8) Newton’s law of viscosity is a relation between
a) Pressure, velocity, temperature b) Shear stress and rate of shear strain
c) Shear stress and velocity d) Rate of shear strain and temperature

9) Bulk modulus of fluid ___________ as pressure increases.
a) Remains same b) Decreases c) Increases d) Can’t say

10) A flow in which each liquid particle has definite path and the paths of
individual particles do not cross each other, is called _________
a) Steady flow b) Uniform flow c) Streamline flow d) Turbulent flow

11) When body is placed over a liquid, it will float if ___________
a) Gravitational force is equal to the upthrust of the liquid
b) Gravitational force is less than the upthrust of the liquid
c) Gravitational force is more than the upthrust of the liquid
d) None of the above

12) When a body floating in a liquid, is given a small angular displacement, is
start oscillating about a point is known as ________
a) Centre of pressure b) Centre of gravity
c) Centre of buoyancy d) Metacentre

13) The head loss in turbulent flow in pipe flow
a) Varies inversely as the velocity
b) Varies inversely as square of velocity
c) Varies inversely as square of diameter
d) Varies approximately as square of velocity

14) In network of pipes
a) The head loss around each elementary circuit must be zero
b) The head loss in all circuit is same
c) Elementary circuits are replaced by equivalent pipes
d) None of the above

______________
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Seat
No.

S.E. (Civil) (Part – I) (New) (CBCS) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section I. Q. 5 from Section II is
compulsory. Solve any two questions from Q. 6, 7 and 8.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) A certain liquid is having specific gravity 0.72. Calculate its mass density,
weight density and weight per lit. of liquid. 4

b) If surface tension of water and mercury at 20°C is 0.073575 N/m and 0.51 N/m
respectively. Calculate capillary effect in millimeters (mm) for glass tube of
4 mm diameter is immersed in water and mercury. (mass density of water is
998 kg/m3 and mercury 13600 kg/m3). Assume (θ  for water is 0 degree
and for mercury 130 degree). 4

3. Attempt any two : 10

a) How will you compute the horizontal and vertical components of total force
acting on curve surface which is in the form of quadrant of circle ?

b) A rectangular plate of 2 m wide and 3m deep is placed vertically in water such
that its top edge is 2.5 m below the free water surface. Find the total pressure
and centre of pressure.

c) The pressure head in pipe A is 2 m of water, read the manometer and find the
pressure in pipe B.
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4. Attempt any two : 10

a) The velocity potential function φ  = 5 (x2 – y2). Calculate velocity components
at the point (4, 5).

b) Explain velocity potential and stream function with their properties.

c) Define :
i) Steady flow
ii) Non uniform flow
iii) Two dimensional flow
iv) Turbulent flow.

SECTION – II

5. a) With neat sketch, explain concept of H.G.L. and T.E.L. 3

b) What are the major and minor losses in pipe network ? Enlist with formulaes. 4

c) Explain characteristics of laminar and turbulent boundary layer. 3

6. a) With neat sketch, derive an expression for discharge through venturimeter. 3

b) A pipe 300 m long has a slope of 1 in 100 and tapers from 1.2 m diameter at
the high end to 0.6 m diameter at the low end. Quantity of water flowing is
5400 litres per minute. If the pressure at the high end is 68.67 k Pa. Find the
pressure at the low end. Neglect losses. 6

7. a) What is meant by water hammer ? How to avoid it ? 3

b) Obtain the condition for maximum efficiency in transmission of power through
a pipeline. 6

8. a) Explain Prandlt’s mixing length theory. 3

b) What is meant by boundary layer separation ? What are the methods to
control it ? Explain them with neat sketches.

6

_____________________
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017
ENGINEERING GEOLOGY

Day and Date : Saturday, 23-12-2017 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) Q. 6 and Q. 11 are compulsory.
4) Figures to the right indicate full marks.
5) Draw neat-labelled diagrams wherever necessary.

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

1. Choose the correct answer : 14

1) Basalt is a ______ rock.

a) Plutonic, acidic b) Volcanic, acidic

c) Plutonic, basic d) Volcanic, basic

2) The inner core is ________ in nature.

a) gaseous b) solid c) liquid d) semi-solid

3) Himalaya is the best example of ____________ mountain.

a) fold b) fault c) relict d) volcanic

4) In ______ texture, large and well-developed crystals are surrounded by fine
grains.

a) granitic b) graphic c) porphyritic d) trachytic

5) Which of the following statement is true ?

a) Horst fault – central block is down thrown

b) Graben fault –  peripheral blocks are down thrown

c) Normal fault – hanging moves towards gravity

d) None of these

P.T.O.
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6) Marble is formed by thermal metamorphism of ___________

a) Basalt b) Shale c) Limestone d) Sandstone

7) Mica group minerals are characterized by __________
a) pearly luster, 1 set cleavage, foliated form
b) pearly luster, 2 set cleavages, foliated form
c) pearly luster, 1 set cleavage, fibrous form
d) pearly luster, 3 set cleavages, foliated form

8) SIAL consists of _________
a) Granite b) Gabbro c) Marble d) Basalt

9) Slope treatment, giving proper drainage and construction of retaining wall are
prevention methods of __________
a) landslides b) earthquake
c) tsunamis d) volcano

10) The leakage of the water from the reservoir takes place when the water
table is ________ type.
a) effluent b) influent c) confluent d) all of these

11) Tsunamis are generated by activity of __________ below the ocean.
a) volcano b) earthquake
c) tunneling d) all of these

12) Drill water loss indicates a ______________
a) leaky zone b) hard zone
c) tight zone d) saturated zone

13) The most efficient, cheaper and rapid method of determination of
sub-surface geology is ________
a) seismic method b) gravity method
c) magnetic method d) electric resistivity method

14) Which of the following is true ?
a) Granite – high crushing strength, low porosity
b) Vesicular basalt – high crushing strength, low porosity
c) Limestone – composition CaCO3, high durability
d) Marble – composition CaCO3, high permeability

______________
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S.E. (Civil) (Part – I) (New) (CBCS Pattern) Examination, 2017

ENGINEERING GEOLOGY

Day and Date : Saturday, 23-12-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 6 and Q. 11 are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat-labelled diagrams wherever necessary.

SECTION – I

2. A) Define joints. Describe columnar joints. 6

B) Define Fold. Describe in detail recumbent and isoclinal folds. 6

OR

3. A) Define Metamorphic rocks. Describe two types of metamorphism.  6

B) Describe physical properties and chemical properties of Felspar group minerals.  6

4. Define landslide. Describe types of landslide. 7

OR

5. Define seismic waves. Add a note on characteristics of seismic waves. 7

6. Write notes on (any three) :  9

a)  Vesicular structure

b) Moh’s scale of Hardness of minerals

c) Acidic and basic lava

d) Angular unconformity

e) Sub-divisions of Geology.
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SECTION – II

7. A) What are dams ? Describe two types of concrete dams. 6

B) What are building stones ? Add a note on their compressive strength and
durability.  6

OR

8. A) Define reservoir. Add a note on silting process. 6

B) Define tunnels. Explain desirable and undesirable geological conditions of
tunneling through folds.  6

9. Explain in detail various methods of preliminary geological investigation. 7

OR

10. Define Bridges. Describe various types of bridges.  7

11. Write notes on (any three) :  9

a) Porosity and permeability of rocks

b) RQD

c) Tunnels in basalts

d) Reservoir induced Seismicity

e) Dams on Faults.

_____________________
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Day and Date : Saturday, 23-12-2017 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) Q. 6 and Q. 11 are compulsory.
4) Figures to the right indicate full marks.
5) Draw neat-labelled diagrams wherever necessary.

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

1. Choose the correct answer : 14

1) SIAL consists of _________
a) Granite b) Gabbro c) Marble d) Basalt

2) Slope treatment, giving proper drainage and construction of retaining wall are
prevention methods of __________
a) landslides b) earthquake
c) tsunamis d) volcano

3) The leakage of the water from the reservoir takes place when the water
table is ________ type.
a) effluent b) influent c) confluent d) all of these

4) Tsunamis are generated by activity of __________ below the ocean.
a) volcano b) earthquake
c) tunneling d) all of these

5) Drill water loss indicates a ______________
a) leaky zone b) hard zone
c) tight zone d) saturated zone

P.T.O.
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6) The most efficient, cheaper and rapid method of determination of
sub-surface geology is ________
a) seismic method b) gravity method
c) magnetic method d) electric resistivity method

7) Which of the following is true ?
a) Granite – high crushing strength, low porosity
b) Vesicular basalt – high crushing strength, low porosity
c) Limestone – composition CaCO3, high durability
d) Marble – composition CaCO3, high permeability

8) Basalt is a ______ rock.

a) Plutonic, acidic b) Volcanic, acidic

c) Plutonic, basic d) Volcanic, basic

9) The inner core is ________ in nature.

a) gaseous b) solid c) liquid d) semi-solid

10) Himalaya is the best example of ____________ mountain.

a) fold b) fault c) relict d) volcanic

11) In ______ texture, large and well-developed crystals are surrounded by fine
grains.

a) granitic b) graphic c) porphyritic d) trachytic

12) Which of the following statement is true ?

a) Horst fault – central block is down thrown

b) Graben fault –  peripheral blocks are down thrown

c) Normal fault – hanging moves towards gravity

d) None of these

13) Marble is formed by thermal metamorphism of ___________

a) Basalt b) Shale c) Limestone d) Sandstone

14) Mica group minerals are characterized by __________
a) pearly luster, 1 set cleavage, foliated form
b) pearly luster, 2 set cleavages, foliated form
c) pearly luster, 1 set cleavage, fibrous form
d) pearly luster, 3 set cleavages, foliated form

______________
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Day and Date : Saturday, 23-12-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 6 and Q. 11 are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat-labelled diagrams wherever necessary.

SECTION – I

2. A) Define joints. Describe columnar joints. 6

B) Define Fold. Describe in detail recumbent and isoclinal folds. 6

OR

3. A) Define Metamorphic rocks. Describe two types of metamorphism.  6

B) Describe physical properties and chemical properties of Felspar group minerals.  6

4. Define landslide. Describe types of landslide. 7

OR

5. Define seismic waves. Add a note on characteristics of seismic waves. 7

6. Write notes on (any three) :  9

a)  Vesicular structure

b) Moh’s scale of Hardness of minerals

c) Acidic and basic lava

d) Angular unconformity

e) Sub-divisions of Geology.
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SECTION – II

7. A) What are dams ? Describe two types of concrete dams. 6

B) What are building stones ? Add a note on their compressive strength and
durability.  6

OR

8. A) Define reservoir. Add a note on silting process. 6

B) Define tunnels. Explain desirable and undesirable geological conditions of
tunneling through folds.  6

9. Explain in detail various methods of preliminary geological investigation. 7

OR

10. Define Bridges. Describe various types of bridges.  7

11. Write notes on (any three) :  9

a) Porosity and permeability of rocks

b) RQD

c) Tunnels in basalts

d) Reservoir induced Seismicity

e) Dams on Faults.

_____________________
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Day and Date : Saturday, 23-12-2017 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) Q. 6 and Q. 11 are compulsory.
4) Figures to the right indicate full marks.
5) Draw neat-labelled diagrams wherever necessary.

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

1. Choose the correct answer : 14

1) Which of the following statement is true ?
a) Horst fault – central block is down thrown
b) Graben fault –  peripheral blocks are down thrown
c) Normal fault – hanging moves towards gravity
d) None of these

2) Marble is formed by thermal metamorphism of ___________
a) Basalt b) Shale c) Limestone d) Sandstone

3) Mica group minerals are characterized by __________
a) pearly luster, 1 set cleavage, foliated form
b) pearly luster, 2 set cleavages, foliated form
c) pearly luster, 1 set cleavage, fibrous form
d) pearly luster, 3 set cleavages, foliated form

4) SIAL consists of _________
a) Granite b) Gabbro c) Marble d) Basalt

5) Slope treatment, giving proper drainage and construction of retaining wall are
prevention methods of __________
a) landslides b) earthquake
c) tsunamis d) volcano

P.T.O.
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6) The leakage of the water from the reservoir takes place when the water
table is ________ type.
a) effluent b) influent c) confluent d) all of these

7) Tsunamis are generated by activity of __________ below the ocean.
a) volcano b) earthquake
c) tunneling d) all of these

8) Drill water loss indicates a ______________
a) leaky zone b) hard zone
c) tight zone d) saturated zone

9) The most efficient, cheaper and rapid method of determination of
sub-surface geology is ________
a) seismic method b) gravity method
c) magnetic method d) electric resistivity method

10) Which of the following is true ?
a) Granite – high crushing strength, low porosity
b) Vesicular basalt – high crushing strength, low porosity
c) Limestone – composition CaCO3, high durability
d) Marble – composition CaCO3, high permeability

11) Basalt is a ______ rock.

a) Plutonic, acidic b) Volcanic, acidic

c) Plutonic, basic d) Volcanic, basic

12) The inner core is ________ in nature.

a) gaseous b) solid c) liquid d) semi-solid

13) Himalaya is the best example of ____________ mountain.

a) fold b) fault c) relict d) volcanic

14) In ______ texture, large and well-developed crystals are surrounded by fine
grains.

a) granitic b) graphic c) porphyritic d) trachytic

______________
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Day and Date : Saturday, 23-12-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 6 and Q. 11 are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat-labelled diagrams wherever necessary.

SECTION – I

2. A) Define joints. Describe columnar joints. 6

B) Define Fold. Describe in detail recumbent and isoclinal folds. 6

OR

3. A) Define Metamorphic rocks. Describe two types of metamorphism.  6

B) Describe physical properties and chemical properties of Felspar group minerals.  6

4. Define landslide. Describe types of landslide. 7

OR

5. Define seismic waves. Add a note on characteristics of seismic waves. 7

6. Write notes on (any three) :  9

a)  Vesicular structure

b) Moh’s scale of Hardness of minerals

c) Acidic and basic lava

d) Angular unconformity

e) Sub-divisions of Geology.
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SECTION – II

7. A) What are dams ? Describe two types of concrete dams. 6

B) What are building stones ? Add a note on their compressive strength and
durability.  6

OR

8. A) Define reservoir. Add a note on silting process. 6

B) Define tunnels. Explain desirable and undesirable geological conditions of
tunneling through folds.  6

9. Explain in detail various methods of preliminary geological investigation. 7

OR

10. Define Bridges. Describe various types of bridges.  7

11. Write notes on (any three) :  9

a) Porosity and permeability of rocks

b) RQD

c) Tunnels in basalts

d) Reservoir induced Seismicity

e) Dams on Faults.

_____________________
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Day and Date : Saturday, 23-12-2017 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) Q. 6 and Q. 11 are compulsory.
4) Figures to the right indicate full marks.
5) Draw neat-labelled diagrams wherever necessary.

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

1. Choose the correct answer : 14

1) The leakage of the water from the reservoir takes place when the water
table is ________ type.
a) effluent b) influent c) confluent d) all of these

2) Tsunamis are generated by activity of __________ below the ocean.
a) volcano b) earthquake
c) tunneling d) all of these

3) Drill water loss indicates a ______________
a) leaky zone b) hard zone
c) tight zone d) saturated zone

4) The most efficient, cheaper and rapid method of determination of
sub-surface geology is ________
a) seismic method b) gravity method
c) magnetic method d) electric resistivity method

5) Which of the following is true ?
a) Granite – high crushing strength, low porosity
b) Vesicular basalt – high crushing strength, low porosity
c) Limestone – composition CaCO3, high durability
d) Marble – composition CaCO3, high permeability

P.T.O.
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6) Basalt is a ______ rock.

a) Plutonic, acidic b) Volcanic, acidic

c) Plutonic, basic d) Volcanic, basic

7) The inner core is ________ in nature.

a) gaseous b) solid c) liquid d) semi-solid

8) Himalaya is the best example of ____________ mountain.

a) fold b) fault c) relict d) volcanic

9) In ______ texture, large and well-developed crystals are surrounded by fine
grains.

a) granitic b) graphic c) porphyritic d) trachytic

10) Which of the following statement is true ?

a) Horst fault – central block is down thrown

b) Graben fault –  peripheral blocks are down thrown

c) Normal fault – hanging moves towards gravity

d) None of these

11) Marble is formed by thermal metamorphism of ___________

a) Basalt b) Shale c) Limestone d) Sandstone

12) Mica group minerals are characterized by __________
a) pearly luster, 1 set cleavage, foliated form
b) pearly luster, 2 set cleavages, foliated form
c) pearly luster, 1 set cleavage, fibrous form
d) pearly luster, 3 set cleavages, foliated form

13) SIAL consists of _________
a) Granite b) Gabbro c) Marble d) Basalt

14) Slope treatment, giving proper drainage and construction of retaining wall are
prevention methods of __________
a) landslides b) earthquake
c) tsunamis d) volcano

______________
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Day and Date : Saturday, 23-12-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 6 and Q. 11 are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat-labelled diagrams wherever necessary.

SECTION – I

2. A) Define joints. Describe columnar joints. 6

B) Define Fold. Describe in detail recumbent and isoclinal folds. 6

OR

3. A) Define Metamorphic rocks. Describe two types of metamorphism.  6

B) Describe physical properties and chemical properties of Felspar group minerals.  6

4. Define landslide. Describe types of landslide. 7

OR

5. Define seismic waves. Add a note on characteristics of seismic waves. 7

6. Write notes on (any three) :  9

a)  Vesicular structure

b) Moh’s scale of Hardness of minerals

c) Acidic and basic lava

d) Angular unconformity

e) Sub-divisions of Geology.
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SECTION – II

7. A) What are dams ? Describe two types of concrete dams. 6

B) What are building stones ? Add a note on their compressive strength and
durability.  6

OR

8. A) Define reservoir. Add a note on silting process. 6

B) Define tunnels. Explain desirable and undesirable geological conditions of
tunneling through folds.  6

9. Explain in detail various methods of preliminary geological investigation. 7

OR

10. Define Bridges. Describe various types of bridges.  7

11. Write notes on (any three) :  9

a) Porosity and permeability of rocks

b) RQD

c) Tunnels in basalts

d) Reservoir induced Seismicity

e) Dams on Faults.

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

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

3) 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) A metallic bar firmly restrained at ends, on rise in temperature develops
a) Shear stress b) Compressive stress
c) Tensile stress d) Temperature stress

2) For the bars of composite section
a) The load carried by different materials is the same as the total external load
b) The total external load is equal to the total sum of the loads carried by different materials
c) Change in length of components of both materials is same
d) Both b) and c)

3) If a member is subjected to a uniform bending moment (M) the radius of curvature of the
deflected form of the member is given by

a)
I
E

R
M = b)

R
E

I
M = c)

E
R

I
M = d) RI

E
M =

4) Water thrust in case of unit length of a dam retaining water of depth ‘h’ and density ‘w’ is

a)
4

wh2

b)
3

wh2

c)
2

wh2

d) None of these

5) In a transversely loaded beam, the maximum compressive stress occurs at the
a) Top edge b) Bottom edge c) Neutral axis d) None of the above

PSet
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Set P

6) The maximum stress intensity at the base of a square column of area ‘A’ and side ‘b’
subjected to load ‘W’ at an eccentricity ‘e’ is equal to

a) ⎟
⎠
⎞

⎜
⎝
⎛ +

b
e2

1
A
W

b) ⎟
⎠
⎞

⎜
⎝
⎛ −

b
e4

1
A
W

c) ⎟
⎠
⎞

⎜
⎝
⎛ +

b
e6

1
A
W

d) ⎟
⎠
⎞

⎜
⎝
⎛ +

b
e8

1
A
W

7) A cantilever of length (L) carries uniformly distributed load over the whole length. The
shear force diagram will be
a) Two equal and opposite rectangles b) A rectangle
c) Two equal and opposite triangles d) A triangle

8) Strain energy stored in a cantilever with point load (P) at the tip of length (L) and flexural
rigidity (EI) is given by

a)
EI6
LP 32

b)
EI6
LP 33

c)
EI6
LP 23

d)
EI6
LP 22

9) The ratio of maximum shear stress to average shear stress in case of circular cross
section is
a) 2 b) 3/4 c) 2/3 d) 4/3

10) Solid shaft of diameter (D) and permissible shear stress ( )τ  transmits the torque equal to

a) 3D
32

τπ
b) 3D

64
τπ

c) 3D
16

τπ
d) 3D

8
τπ

11) Moment of resistance in flitched beam is
a) Addition of MR to materials
b) Multiplication of two MR
c) Equal to maximum MR of one material
d) All the above

12) The strain at the common surface of a flitched beam is
a) Same b) Different c) Maximum d) Minimum

13) Polar moment of inertia of hollow circular shaft with external diameter D and internal
diameter d is given by

a) [ ]33 dD
32

−π
b) [ ]44 dD

32
−π

c) [ ]33 dD
64

−π
d) [ ]44 dD

64
−π

14) Usually, shear stress is maximum along the cross section at
a) Extreme fibres
b) Neutral axis
c) Halfway between N. A. and extreme fibre
d) Anywere

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I question 2 is compulsory. Solve any two of
remaining.

2) In Section – II question 6 is compulsory. Solve any two of
remaining.

3) Figure to the right indicate full marks.
4) Assume suitable data if necessary.

SECTION – I

2. a) Derive an expression of axial deformation for bar subjected to axial load ‘P’ having cross
sectional area ‘A’, length ‘L’ and Modulus of elasticity ‘E’. 3

b) A compound bar consists of brass portion AB of diameter 80 mm and steel portion BC of
diameter 45 mm as shown in Figure 1 below. Supports A and B are rigid. If temperature
raised through 120°C find the force exerted on support and stresses developed in each
section.

α s = 11.2 × 10–6/°c, Es = 210 GPa

α b = 20 × 10–6/°c, Eb = 85 GPa 7

Figure 1

3. a) Give assumptions made in theory of simple bending. 2

b) A tapering chimney of circular section 45 m high, 3.6 m external diameter at base, 2.4 m at
top and constant internal diameter of 1.2 m is subjected to wind pressure of 1 kN/m2 on
projected area. Find the maximum and minimum stresses at the base. Assume the weight
of chimney 4000 kN and coefficient of wind resistance 0.6. 7

Set P
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4. A beam ABCD is loaded and supported as shown in FIgure 2 below. Draw shear force and
bending moment diagrams showing all important points. Show all calculations. 9

Figure 2

5. a) What do you mean by pure bending ? State assumptions made in theory of pure bending. 2
b) A simply supported beam has a span of 5 m. Its cross section profile is ‘T’ in section having

flange 150 mm × 20 mm at top and web of 150 mm × 20 mm at bottom. The beam is
subjected to UDL of 10 kN/m over a whole span. Calculate maximum bending stress. 7

SECTION – II

6. Solve any two : (5×2=10)
i) Find the change in volume of cylinder due to internal pressure of 3 N/mm2 with dimensions

of 100 cm dia, 1 cm thickness and 5 m length. Take E = 2 × 105 N/mm2 and poisons ratio
of 0.3.

ii) A simply supported beam with of 2 m span with 200 mm width and 300 mm deep carries
UDL of w in N/m. Find value of w for the beam material with permissible shear stress of
1 N/mm2.

iii) Draw shear stress distribution diagram for circular and rectangular sections and show
stresses at important locations.

7. Find the moment of resistance of the flitched beam shown in figure where permissible stress in
steel is 127 N/mm2 and in wood is 7 N/mm2.
Take Es = 20Ew. 9

8. Find the diameter of a solid cylinder shaft, which transmits 350 kW at 100 rpm for permissible
shear stress of 90 N/mm2. What percent of weight could be saved by using hollow shaft of
internal dia of 0.6 of the external diameter with same length, material and maximum shear
stress being same ? 9

9. Obtain an expression for strain energy stored in a body for
a) Gradually applied load
b) Suddenly applied load. 9

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

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

3) 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) Strain energy stored in a cantilever with point load (P) at the tip of length (L) and flexural
rigidity (EI) is given by

a)
EI6
LP 32

b)
EI6
LP 33

c)
EI6
LP 23

d)
EI6
LP 22

2) The ratio of maximum shear stress to average shear stress in case of circular cross
section is
a) 2 b) 3/4 c) 2/3 d) 4/3

3) Solid shaft of diameter (D) and permissible shear stress ( )τ  transmits the torque equal to

a) 3D
32

τπ
b) 3D

64
τπ

c) 3D
16

τπ
d) 3D

8
τπ

4) Moment of resistance in flitched beam is
a) Addition of MR to materials
b) Multiplication of two MR
c) Equal to maximum MR of one material
d) All the above

5) The strain at the common surface of a flitched beam is
a) Same b) Different c) Maximum d) Minimum

QSet
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6) Polar moment of inertia of hollow circular shaft with external diameter D and internal
diameter d is given by

a) [ ]33 dD
32

−π
b) [ ]44 dD

32
−π

c) [ ]33 dD
64

−π
d) [ ]44 dD

64
−π

7) Usually, shear stress is maximum along the cross section at
a) Extreme fibres
b) Neutral axis
c) Halfway between N. A. and extreme fibre
d) Anywere

8) A metallic bar firmly restrained at ends, on rise in temperature develops
a) Shear stress b) Compressive stress
c) Tensile stress d) Temperature stress

9) For the bars of composite section
a) The load carried by different materials is the same as the total external load
b) The total external load is equal to the total sum of the loads carried by different materials
c) Change in length of components of both materials is same
d) Both b) and c)

10) If a member is subjected to a uniform bending moment (M) the radius of curvature of the
deflected form of the member is given by

a)
I
E

R
M = b)

R
E

I
M = c)

E
R

I
M = d) RI

E
M =

11) Water thrust in case of unit length of a dam retaining water of depth ‘h’ and density ‘w’ is

a)
4

wh2

b)
3

wh2

c)
2

wh2

d) None of these

12) In a transversely loaded beam, the maximum compressive stress occurs at the
a) Top edge b) Bottom edge c) Neutral axis d) None of the above

13) The maximum stress intensity at the base of a square column of area ‘A’ and side ‘b’
subjected to load ‘W’ at an eccentricity ‘e’ is equal to

a) ⎟
⎠
⎞⎜

⎝
⎛ +

b
e2

1
A
W

b) ⎟
⎠
⎞⎜

⎝
⎛ −

b
e4

1
A
W

c) ⎟
⎠
⎞⎜

⎝
⎛ +

b
e6

1
A
W

d) ⎟
⎠
⎞⎜

⎝
⎛ +

b
e8

1
A
W

14) A cantilever of length (L) carries uniformly distributed load over the whole length. The
shear force diagram will be
a) Two equal and opposite rectangles b) A rectangle
c) Two equal and opposite triangles d) A triangle

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I question 2 is compulsory. Solve any two of
remaining.

2) In Section – II question 6 is compulsory. Solve any two of
remaining.

3) Figure to the right indicate full marks.
4) Assume suitable data if necessary.

SECTION – I

2. a) Derive an expression of axial deformation for bar subjected to axial load ‘P’ having cross
sectional area ‘A’, length ‘L’ and Modulus of elasticity ‘E’. 3

b) A compound bar consists of brass portion AB of diameter 80 mm and steel portion BC of
diameter 45 mm as shown in Figure 1 below. Supports A and B are rigid. If temperature
raised through 120°C find the force exerted on support and stresses developed in each
section.

α s = 11.2 × 10–6/°c, Es = 210 GPa

α b = 20 × 10–6/°c, Eb = 85 GPa 7

Figure 1

3. a) Give assumptions made in theory of simple bending. 2

b) A tapering chimney of circular section 45 m high, 3.6 m external diameter at base, 2.4 m at
top and constant internal diameter of 1.2 m is subjected to wind pressure of 1 kN/m2 on
projected area. Find the maximum and minimum stresses at the base. Assume the weight
of chimney 4000 kN and coefficient of wind resistance 0.6. 7

Set Q
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4. A beam ABCD is loaded and supported as shown in FIgure 2 below. Draw shear force and
bending moment diagrams showing all important points. Show all calculations. 9

Figure 2

5. a) What do you mean by pure bending ? State assumptions made in theory of pure bending. 2
b) A simply supported beam has a span of 5 m. Its cross section profile is ‘T’ in section having

flange 150 mm × 20 mm at top and web of 150 mm × 20 mm at bottom. The beam is
subjected to UDL of 10 kN/m over a whole span. Calculate maximum bending stress. 7

SECTION – II

6. Solve any two : (5×2=10)
i) Find the change in volume of cylinder due to internal pressure of 3 N/mm2 with dimensions

of 100 cm dia, 1 cm thickness and 5 m length. Take E = 2 × 105 N/mm2 and poisons ratio
of 0.3.

ii) A simply supported beam with of 2 m span with 200 mm width and 300 mm deep carries
UDL of w in N/m. Find value of w for the beam material with permissible shear stress of
1 N/mm2.

iii) Draw shear stress distribution diagram for circular and rectangular sections and show
stresses at important locations.

7. Find the moment of resistance of the flitched beam shown in figure where permissible stress in
steel is 127 N/mm2 and in wood is 7 N/mm2.
Take Es = 20Ew. 9

8. Find the diameter of a solid cylinder shaft, which transmits 350 kW at 100 rpm for permissible
shear stress of 90 N/mm2. What percent of weight could be saved by using hollow shaft of
internal dia of 0.6 of the external diameter with same length, material and maximum shear
stress being same ? 9

9. Obtain an expression for strain energy stored in a body for
a) Gradually applied load
b) Suddenly applied load. 9

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

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

3) 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 a transversely loaded beam, the maximum compressive stress occurs at the
a) Top edge b) Bottom edge c) Neutral axis d) None of the above

2) The maximum stress intensity at the base of a square column of area ‘A’ and side ‘b’
subjected to load ‘W’ at an eccentricity ‘e’ is equal to

a) ⎟
⎠
⎞⎜

⎝
⎛ +

b
e2

1
A
W

b) ⎟
⎠
⎞⎜

⎝
⎛ −

b
e4

1
A
W

c) ⎟
⎠
⎞⎜

⎝
⎛ +

b
e6

1
A
W

d) ⎟
⎠
⎞⎜

⎝
⎛ +

b
e8

1
A
W

3) A cantilever of length (L) carries uniformly distributed load over the whole length. The
shear force diagram will be
a) Two equal and opposite rectangles b) A rectangle
c) Two equal and opposite triangles d) A triangle

4) Strain energy stored in a cantilever with point load (P) at the tip of length (L) and flexural
rigidity (EI) is given by

a)
EI6
LP 32

b)
EI6
LP 33

c)
EI6
LP 23

d)
EI6
LP 22

5) The ratio of maximum shear stress to average shear stress in case of circular cross
section is
a) 2 b) 3/4 c) 2/3 d) 4/3

RSet
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6) Solid shaft of diameter (D) and permissible shear stress ( )τ  transmits the torque equal to

a) 3D
32

τπ
b) 3D

64
τπ

c) 3D
16

τπ
d) 3D

8
τπ

7) Moment of resistance in flitched beam is
a) Addition of MR to materials
b) Multiplication of two MR
c) Equal to maximum MR of one material
d) All the above

8) The strain at the common surface of a flitched beam is
a) Same b) Different c) Maximum d) Minimum

9) Polar moment of inertia of hollow circular shaft with external diameter D and internal
diameter d is given by

a) [ ]33 dD
32

−π
b) [ ]44 dD

32
−π

c) [ ]33 dD
64

−π
d) [ ]44 dD

64
−π

10) Usually, shear stress is maximum along the cross section at
a) Extreme fibres
b) Neutral axis
c) Halfway between N. A. and extreme fibre
d) Anywere

11) A metallic bar firmly restrained at ends, on rise in temperature develops
a) Shear stress b) Compressive stress
c) Tensile stress d) Temperature stress

12) For the bars of composite section
a) The load carried by different materials is the same as the total external load
b) The total external load is equal to the total sum of the loads carried by different materials
c) Change in length of components of both materials is same
d) Both b) and c)

13) If a member is subjected to a uniform bending moment (M) the radius of curvature of the
deflected form of the member is given by

a)
I
E

R
M = b)

R
E

I
M = c)

E
R

I
M = d) RI

E
M =

14) Water thrust in case of unit length of a dam retaining water of depth ‘h’ and density ‘w’ is

a)
4

wh2

b)
3

wh2

c)
2

wh2

d) None of these

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I question 2 is compulsory. Solve any two of
remaining.

2) In Section – II question 6 is compulsory. Solve any two of
remaining.

3) Figure to the right indicate full marks.
4) Assume suitable data if necessary.

SECTION – I

2. a) Derive an expression of axial deformation for bar subjected to axial load ‘P’ having cross
sectional area ‘A’, length ‘L’ and Modulus of elasticity ‘E’. 3

b) A compound bar consists of brass portion AB of diameter 80 mm and steel portion BC of
diameter 45 mm as shown in Figure 1 below. Supports A and B are rigid. If temperature
raised through 120°C find the force exerted on support and stresses developed in each
section.

α s = 11.2 × 10–6/°c, Es = 210 GPa

α b = 20 × 10–6/°c, Eb = 85 GPa 7

Figure 1

3. a) Give assumptions made in theory of simple bending. 2

b) A tapering chimney of circular section 45 m high, 3.6 m external diameter at base, 2.4 m at
top and constant internal diameter of 1.2 m is subjected to wind pressure of 1 kN/m2 on
projected area. Find the maximum and minimum stresses at the base. Assume the weight
of chimney 4000 kN and coefficient of wind resistance 0.6. 7

Set R
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4. A beam ABCD is loaded and supported as shown in FIgure 2 below. Draw shear force and
bending moment diagrams showing all important points. Show all calculations. 9

Figure 2

5. a) What do you mean by pure bending ? State assumptions made in theory of pure bending. 2
b) A simply supported beam has a span of 5 m. Its cross section profile is ‘T’ in section having

flange 150 mm × 20 mm at top and web of 150 mm × 20 mm at bottom. The beam is
subjected to UDL of 10 kN/m over a whole span. Calculate maximum bending stress. 7

SECTION – II

6. Solve any two : (5×2=10)
i) Find the change in volume of cylinder due to internal pressure of 3 N/mm2 with dimensions

of 100 cm dia, 1 cm thickness and 5 m length. Take E = 2 × 105 N/mm2 and poisons ratio
of 0.3.

ii) A simply supported beam with of 2 m span with 200 mm width and 300 mm deep carries
UDL of w in N/m. Find value of w for the beam material with permissible shear stress of
1 N/mm2.

iii) Draw shear stress distribution diagram for circular and rectangular sections and show
stresses at important locations.

7. Find the moment of resistance of the flitched beam shown in figure where permissible stress in
steel is 127 N/mm2 and in wood is 7 N/mm2.
Take Es = 20Ew. 9

8. Find the diameter of a solid cylinder shaft, which transmits 350 kW at 100 rpm for permissible
shear stress of 90 N/mm2. What percent of weight could be saved by using hollow shaft of
internal dia of 0.6 of the external diameter with same length, material and maximum shear
stress being same ? 9

9. Obtain an expression for strain energy stored in a body for
a) Gradually applied load
b) Suddenly applied load. 9

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.

2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question

carries one mark.

3) 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) Solid shaft of diameter (D) and permissible shear stress ( )τ  transmits the torque equal to

a) 3D
32

τπ
b) 3D

64
τπ

c) 3D
16

τπ
d) 3D

8
τπ

2) Moment of resistance in flitched beam is

a) Addition of MR to materials

b) Multiplication of two MR

c) Equal to maximum MR of one material

d) All the above

3) The strain at the common surface of a flitched beam is

a) Same b) Different c) Maximum d) Minimum

4) Polar moment of inertia of hollow circular shaft with external diameter D and internal
diameter d is given by

a) [ ]33 dD
32

−π
b) [ ]44 dD

32
−π

c) [ ]33 dD
64

−π
d) [ ]44 dD

64
−π

SSet
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5) Usually, shear stress is maximum along the cross section at
a) Extreme fibres
b) Neutral axis
c) Halfway between N. A. and extreme fibre
d) Anywere

6) A metallic bar firmly restrained at ends, on rise in temperature develops
a) Shear stress b) Compressive stress
c) Tensile stress d) Temperature stress

7) For the bars of composite section
a) The load carried by different materials is the same as the total external load
b) The total external load is equal to the total sum of the loads carried by different materials
c) Change in length of components of both materials is same
d) Both b) and c)

8) If a member is subjected to a uniform bending moment (M) the radius of curvature of the
deflected form of the member is given by

a)
I
E

R
M = b)

R
E

I
M = c)

E
R

I
M = d) RI

E
M =

9) Water thrust in case of unit length of a dam retaining water of depth ‘h’ and density ‘w’ is

a)
4

wh2

b)
3

wh2

c)
2

wh2

d) None of these

10) In a transversely loaded beam, the maximum compressive stress occurs at the
a) Top edge b) Bottom edge c) Neutral axis d) None of the above

11) The maximum stress intensity at the base of a square column of area ‘A’ and side ‘b’
subjected to load ‘W’ at an eccentricity ‘e’ is equal to

a) ⎟
⎠
⎞

⎜
⎝
⎛ +

b
e2

1
A
W

b) ⎟
⎠
⎞

⎜
⎝
⎛ −

b
e4

1
A
W

c) ⎟
⎠
⎞

⎜
⎝
⎛ +

b
e6

1
A
W

d) ⎟
⎠
⎞

⎜
⎝
⎛ +

b
e8

1
A
W

12) A cantilever of length (L) carries uniformly distributed load over the whole length. The
shear force diagram will be
a) Two equal and opposite rectangles b) A rectangle
c) Two equal and opposite triangles d) A triangle

13) Strain energy stored in a cantilever with point load (P) at the tip of length (L) and flexural
rigidity (EI) is given by

a)
EI6
LP 32

b)
EI6
LP 33

c)
EI6
LP 23

d)
EI6
LP 22

14) The ratio of maximum shear stress to average shear stress in case of circular cross
section is
a) 2 b) 3/4 c) 2/3 d) 4/3

_____________________
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No.

S.E. (Civil) (Part – I) (Old – CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 14-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section – I question 2 is compulsory. Solve any two of
remaining.

2) In Section – II question 6 is compulsory. Solve any two of
remaining.

3) Figure to the right indicate full marks.
4) Assume suitable data if necessary.

SECTION – I

2. a) Derive an expression of axial deformation for bar subjected to axial load ‘P’ having cross
sectional area ‘A’, length ‘L’ and Modulus of elasticity ‘E’. 3

b) A compound bar consists of brass portion AB of diameter 80 mm and steel portion BC of
diameter 45 mm as shown in Figure 1 below. Supports A and B are rigid. If temperature
raised through 120°C find the force exerted on support and stresses developed in each
section.

α s = 11.2 × 10–6/°c, Es = 210 GPa

α b = 20 × 10–6/°c, Eb = 85 GPa 7

Figure 1

3. a) Give assumptions made in theory of simple bending. 2

b) A tapering chimney of circular section 45 m high, 3.6 m external diameter at base, 2.4 m at
top and constant internal diameter of 1.2 m is subjected to wind pressure of 1 kN/m2 on
projected area. Find the maximum and minimum stresses at the base. Assume the weight
of chimney 4000 kN and coefficient of wind resistance 0.6. 7

Set S
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4. A beam ABCD is loaded and supported as shown in FIgure 2 below. Draw shear force and
bending moment diagrams showing all important points. Show all calculations. 9

Figure 2

5. a) What do you mean by pure bending ? State assumptions made in theory of pure bending. 2
b) A simply supported beam has a span of 5 m. Its cross section profile is ‘T’ in section having

flange 150 mm × 20 mm at top and web of 150 mm × 20 mm at bottom. The beam is
subjected to UDL of 10 kN/m over a whole span. Calculate maximum bending stress. 7

SECTION – II

6. Solve any two : (5×2=10)
i) Find the change in volume of cylinder due to internal pressure of 3 N/mm2 with dimensions

of 100 cm dia, 1 cm thickness and 5 m length. Take E = 2 × 105 N/mm2 and poisons ratio
of 0.3.

ii) A simply supported beam with of 2 m span with 200 mm width and 300 mm deep carries
UDL of w in N/m. Find value of w for the beam material with permissible shear stress of
1 N/mm2.

iii) Draw shear stress distribution diagram for circular and rectangular sections and show
stresses at important locations.

7. Find the moment of resistance of the flitched beam shown in figure where permissible stress in
steel is 127 N/mm2 and in wood is 7 N/mm2.
Take Es = 20Ew. 9

8. Find the diameter of a solid cylinder shaft, which transmits 350 kW at 100 rpm for permissible
shear stress of 90 N/mm2. What percent of weight could be saved by using hollow shaft of
internal dia of 0.6 of the external diameter with same length, material and maximum shear
stress being same ? 9

9. Obtain an expression for strain energy stored in a body for
a) Gradually applied load
b) Suddenly applied load. 9

_____________________
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S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

Day and Date : Saturday, 16-12-2017 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) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

3) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

4) Make suitable assumptions if required and mention it clearly.
5) Figures to right indicate full marks.
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 : (1 mark each)

1) Correction due to refraction is given by ___________
a) 0.0112 D2 b) 0.0785 D2 c) 0.0673 D2 d) 0.0012 D2

2) Pick out the correct statement
a) The sensitivity of a bubble tube increases with the increase of radius of

curvature of the bubble tube
b) The sensitivity of a bubble tube increases with the increase of the length

of the vapor bubble
c) The sensitivity of a bubble tube will be more if the diameter of the bubble

tube is more
d) All of the above

3) The departure of a line of a traverse is its length multiplied by _________
a) Cosine of reduced bearing b) Sine of reduced bearing
c) Secant of reduced bearing d) Tangent of reduced bearing

4) For an open traverse, which of the following is correct ?
a) Σ Latitude = 0 b) Σ departure = 0
c) Both a) and b) d) None of the above

P.T.O.
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5) Pick out the correct statement.
i) An example of a negative co-ordinate is the south co-ordinate.
ii) The method of plotting by independent co-ordinate is better than by

consecutive co-ordinates.
a) Only (i) is correct b) Only (ii) is correct
c) Both (i) and (ii) are correct d) None of correct

6) The difference between face left and face right observations of a theodolite is 3′ .
The error is __________
a) 54 ′′ b) 031 ′′′ c) 3′ d) 0′

7) The surface tangential to a level surface is said to be a __________
a) Vertical surface b) Horizontal surface
c) Ground surface d) None of these

8) It is necessary to go to one of the plotted stations in the method of resection
a) By through compass b) By back ray
c) Both a) and b) d) By three point

9) Inaccessible point can be located by
a) Radiation b) Traversing c) Intersection d) Resection

10) During orientation of a plane table
a) Farthest point is sighted b) Nearest point is sighted
c) Either a) or b) d) The previous station is sighted

11) In Simpsons formula the line joining the top of the ordinates is considered
a) Parabolic b) Circular c) Elliptical d) None of these

12) A contour line intersects a ridge line
a) Obliquely b) Perpendicularly
c) Vertical d) Either a) or c)

13) Number of sets of Tellurometer for distance measurement is
a) One b) Two c) Three d) Four

14) Geodimeter uses
a) Visible light b) Microwaved signal
c) Infrared radiation d) None of these

______________
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Seat
No.

S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

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

Instructions : 1) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

2) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

3) Make suitable assumptions if required and mention it clearly.
4) Figures to right indicate full marks.

SECTION – I

2. a) What are the effects of the earth’s curvature and atmospheric refraction on
levelling ? 3

b) The following notes refer to the reciprocal level’s taken with one level. Find
i) True R.L. of B′
ii) Combined correction for curvature and refraction
iii) The error in collimation adjustment of the instrument. 7

Inst. Station
Staff Reading on

Remark
A B

A 1.03 1.630 Distance AB = 800 m
R.L. of A = 450 mB 0.95 1.540

3. a) What is Reciprocal Leveling ? Explain with neat sketches. 3

b) Find the radius of curvature of the bubble tube if the length of one division is
2 mm and if the angular value of one division is

a) 20 sec

b) 1 minute. 6
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4. a) How can a line be extended by a theodolite ? 2

b) An incomplete traverse table is obtained as follows :

LINE Length (m) Bearing

AB 100.0 ?

BC 80.5 140°30'

CD 60.0 220°30'

DA ? 310°15'

Calculate the length of DA, and bearing of line AB. 7

5. Write short note on (Each 3 mark) :

a) Describe working of Box sextant with sketch.

b) Construction and use of proportional compass.

c) Construction and use of a hand level.

SECTION – II

6. a) Explain the use of total station in surveying. 7

b) Write the difference between the geodimeter and tellerometer. 3

7. a) If the points are inaccessible for locating, which method of plane table surveying
would you apply ? Explain in detail. 6

b) State the accessory required for plane table surveying with its purpose. 3

8. a) State different applications of contour map. Explain one in detail. 6

b) Discuss any one method of calculation of earthwork volume. 3

9. Write a short note on : (3×3=9)

a) Mechanical planimeter

b) Tangent Clinometer

c) Advantages of plane table surveying.

_____________________
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Seat
No. Set Q

S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

Day and Date : Saturday, 16-12-2017 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) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

3) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

4) Make suitable assumptions if required and mention it clearly.
5) Figures to right indicate full marks.
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 : (1 mark each)

1) It is necessary to go to one of the plotted stations in the method of resection
a) By through compass b) By back ray
c) Both a) and b) d) By three point

2) Inaccessible point can be located by
a) Radiation b) Traversing c) Intersection d) Resection

3) During orientation of a plane table
a) Farthest point is sighted b) Nearest point is sighted
c) Either a) or b) d) The previous station is sighted

4) In Simpsons formula the line joining the top of the ordinates is considered
a) Parabolic b) Circular c) Elliptical d) None of these

5) A contour line intersects a ridge line
a) Obliquely b) Perpendicularly
c) Vertical d) Either a) or c)

6) Number of sets of Tellurometer for distance measurement is
a) One b) Two c) Three d) Four

P.T.O.
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7) Geodimeter uses
a) Visible light b) Microwaved signal
c) Infrared radiation d) None of these

8) Correction due to refraction is given by ___________
a) 0.0112 D2 b) 0.0785 D2 c) 0.0673 D2 d) 0.0012 D2

9) Pick out the correct statement
a) The sensitivity of a bubble tube increases with the increase of radius of

curvature of the bubble tube
b) The sensitivity of a bubble tube increases with the increase of the length

of the vapor bubble
c) The sensitivity of a bubble tube will be more if the diameter of the bubble

tube is more
d) All of the above

10) The departure of a line of a traverse is its length multiplied by _________
a) Cosine of reduced bearing b) Sine of reduced bearing
c) Secant of reduced bearing d) Tangent of reduced bearing

11) For an open traverse, which of the following is correct ?
a) Σ Latitude = 0 b) Σ departure = 0
c) Both a) and b) d) None of the above

12) Pick out the correct statement.
i) An example of a negative co-ordinate is the south co-ordinate.
ii) The method of plotting by independent co-ordinate is better than by

consecutive co-ordinates.
a) Only (i) is correct b) Only (ii) is correct
c) Both (i) and (ii) are correct d) None of correct

13) The difference between face left and face right observations of a theodolite is 3′ .
The error is __________
a) 54 ′′ b) 031 ′′′ c) 3′ d) 0′

14) The surface tangential to a level surface is said to be a __________
a) Vertical surface b) Horizontal surface
c) Ground surface d) None of these

______________
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Seat
No.

S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

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

Instructions : 1) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

2) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

3) Make suitable assumptions if required and mention it clearly.
4) Figures to right indicate full marks.

SECTION – I

2. a) What are the effects of the earth’s curvature and atmospheric refraction on
levelling ? 3

b) The following notes refer to the reciprocal level’s taken with one level. Find
i) True R.L. of B′
ii) Combined correction for curvature and refraction
iii) The error in collimation adjustment of the instrument. 7

Inst. Station
Staff Reading on

Remark
A B

A 1.03 1.630 Distance AB = 800 m
R.L. of A = 450 mB 0.95 1.540

3. a) What is Reciprocal Leveling ? Explain with neat sketches. 3

b) Find the radius of curvature of the bubble tube if the length of one division is
2 mm and if the angular value of one division is

a) 20 sec

b) 1 minute. 6
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4. a) How can a line be extended by a theodolite ? 2

b) An incomplete traverse table is obtained as follows :

LINE Length (m) Bearing

AB 100.0 ?

BC 80.5 140°30'

CD 60.0 220°30'

DA ? 310°15'

Calculate the length of DA, and bearing of line AB. 7

5. Write short note on (Each 3 mark) :

a) Describe working of Box sextant with sketch.

b) Construction and use of proportional compass.

c) Construction and use of a hand level.

SECTION – II

6. a) Explain the use of total station in surveying. 7

b) Write the difference between the geodimeter and tellerometer. 3

7. a) If the points are inaccessible for locating, which method of plane table surveying
would you apply ? Explain in detail. 6

b) State the accessory required for plane table surveying with its purpose. 3

8. a) State different applications of contour map. Explain one in detail. 6

b) Discuss any one method of calculation of earthwork volume. 3

9. Write a short note on : (3×3=9)

a) Mechanical planimeter

b) Tangent Clinometer

c) Advantages of plane table surveying.

_____________________
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S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

Day and Date : Saturday, 16-12-2017 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) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

3) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

4) Make suitable assumptions if required and mention it clearly.
5) Figures to right indicate full marks.
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 : (1 mark each)

1) Pick out the correct statement.
i) An example of a negative co-ordinate is the south co-ordinate.
ii) The method of plotting by independent co-ordinate is better than by

consecutive co-ordinates.
a) Only (i) is correct b) Only (ii) is correct
c) Both (i) and (ii) are correct d) None of correct

2) The difference between face left and face right observations of a theodolite is 3′ .
The error is __________
a) 54 ′′ b) 031 ′′′ c) 3′ d) 0′

3) The surface tangential to a level surface is said to be a __________
a) Vertical surface b) Horizontal surface
c) Ground surface d) None of these

4) It is necessary to go to one of the plotted stations in the method of resection
a) By through compass b) By back ray
c) Both a) and b) d) By three point

P.T.O.
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5) Inaccessible point can be located by
a) Radiation b) Traversing c) Intersection d) Resection

6) During orientation of a plane table
a) Farthest point is sighted b) Nearest point is sighted
c) Either a) or b) d) The previous station is sighted

7) In Simpsons formula the line joining the top of the ordinates is considered
a) Parabolic b) Circular c) Elliptical d) None of these

8) A contour line intersects a ridge line
a) Obliquely b) Perpendicularly
c) Vertical d) Either a) or c)

9) Number of sets of Tellurometer for distance measurement is
a) One b) Two c) Three d) Four

10) Geodimeter uses
a) Visible light b) Microwaved signal
c) Infrared radiation d) None of these

11) Correction due to refraction is given by ___________
a) 0.0112 D2 b) 0.0785 D2 c) 0.0673 D2 d) 0.0012 D2

12) Pick out the correct statement
a) The sensitivity of a bubble tube increases with the increase of radius of

curvature of the bubble tube
b) The sensitivity of a bubble tube increases with the increase of the length

of the vapor bubble
c) The sensitivity of a bubble tube will be more if the diameter of the bubble

tube is more
d) All of the above

13) The departure of a line of a traverse is its length multiplied by _________
a) Cosine of reduced bearing b) Sine of reduced bearing
c) Secant of reduced bearing d) Tangent of reduced bearing

14) For an open traverse, which of the following is correct ?
a) Σ Latitude = 0 b) Σ departure = 0
c) Both a) and b) d) None of the above

______________
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Seat
No.

S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

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

Instructions : 1) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

2) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

3) Make suitable assumptions if required and mention it clearly.
4) Figures to right indicate full marks.

SECTION – I

2. a) What are the effects of the earth’s curvature and atmospheric refraction on
levelling ? 3

b) The following notes refer to the reciprocal level’s taken with one level. Find
i) True R.L. of B′
ii) Combined correction for curvature and refraction
iii) The error in collimation adjustment of the instrument. 7

Inst. Station
Staff Reading on

Remark
A B

A 1.03 1.630 Distance AB = 800 m
R.L. of A = 450 mB 0.95 1.540

3. a) What is Reciprocal Leveling ? Explain with neat sketches. 3

b) Find the radius of curvature of the bubble tube if the length of one division is
2 mm and if the angular value of one division is

a) 20 sec

b) 1 minute. 6
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4. a) How can a line be extended by a theodolite ? 2

b) An incomplete traverse table is obtained as follows :

LINE Length (m) Bearing

AB 100.0 ?

BC 80.5 140°30'

CD 60.0 220°30'

DA ? 310°15'

Calculate the length of DA, and bearing of line AB. 7

5. Write short note on (Each 3 mark) :

a) Describe working of Box sextant with sketch.

b) Construction and use of proportional compass.

c) Construction and use of a hand level.

SECTION – II

6. a) Explain the use of total station in surveying. 7

b) Write the difference between the geodimeter and tellerometer. 3

7. a) If the points are inaccessible for locating, which method of plane table surveying
would you apply ? Explain in detail. 6

b) State the accessory required for plane table surveying with its purpose. 3

8. a) State different applications of contour map. Explain one in detail. 6

b) Discuss any one method of calculation of earthwork volume. 3

9. Write a short note on : (3×3=9)

a) Mechanical planimeter

b) Tangent Clinometer

c) Advantages of plane table surveying.

_____________________
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Seat
No. Set S

S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

Day and Date : Saturday, 16-12-2017 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) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

3) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

4) Make suitable assumptions if required and mention it clearly.
5) Figures to right indicate full marks.
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 : (1 mark each)

1) During orientation of a plane table
a) Farthest point is sighted b) Nearest point is sighted
c) Either a) or b) d) The previous station is sighted

2) In Simpsons formula the line joining the top of the ordinates is considered
a) Parabolic b) Circular c) Elliptical d) None of these

3) A contour line intersects a ridge line
a) Obliquely b) Perpendicularly
c) Vertical d) Either a) or c)

4) Number of sets of Tellurometer for distance measurement is
a) One b) Two c) Three d) Four

5) Geodimeter uses
a) Visible light b) Microwaved signal
c) Infrared radiation d) None of these

6) Correction due to refraction is given by ___________
a) 0.0112 D2 b) 0.0785 D2 c) 0.0673 D2 d) 0.0012 D2

P.T.O.
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7) Pick out the correct statement
a) The sensitivity of a bubble tube increases with the increase of radius of

curvature of the bubble tube
b) The sensitivity of a bubble tube increases with the increase of the length

of the vapor bubble
c) The sensitivity of a bubble tube will be more if the diameter of the bubble

tube is more
d) All of the above

8) The departure of a line of a traverse is its length multiplied by _________
a) Cosine of reduced bearing b) Sine of reduced bearing
c) Secant of reduced bearing d) Tangent of reduced bearing

9) For an open traverse, which of the following is correct ?
a) ΣLatitude = 0 b) Σ departure = 0
c) Both a) and b) d) None of the above

10) Pick out the correct statement.
i) An example of a negative co-ordinate is the south co-ordinate.
ii) The method of plotting by independent co-ordinate is better than by

consecutive co-ordinates.
a) Only (i) is correct b) Only (ii) is correct
c) Both (i) and (ii) are correct d) None of correct

11) The difference between face left and face right observations of a theodolite is 3′ .
The error is __________
a) 54 ′′ b) 031 ′′′ c) 3′ d) 0′

12) The surface tangential to a level surface is said to be a __________
a) Vertical surface b) Horizontal surface
c) Ground surface d) None of these

13) It is necessary to go to one of the plotted stations in the method of resection
a) By through compass b) By back ray
c) Both a) and b) d) By three point

14) Inaccessible point can be located by
a) Radiation b) Traversing c) Intersection d) Resection

______________
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Seat
No.

S.E. (Civil) (Old) (Part – I) Examination, 2017
SURVEYING – I
(CGPA Pattern)

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

Instructions : 1) Q. No. 2 from Section I is compulsory. Solve any two full
question from Q. No. 3 to Q. No. 5.

2) Q. No. 6 from Section II is compulsory. Solve any two full
questions from Q. No. 7 to Q. No. 9.

3) Make suitable assumptions if required and mention it clearly.
4) Figures to right indicate full marks.

SECTION – I

2. a) What are the effects of the earth’s curvature and atmospheric refraction on
levelling ? 3

b) The following notes refer to the reciprocal level’s taken with one level. Find
i) True R.L. of B′
ii) Combined correction for curvature and refraction
iii) The error in collimation adjustment of the instrument. 7

Inst. Station
Staff Reading on

Remark
A B

A 1.03 1.630 Distance AB = 800 m
R.L. of A = 450 mB 0.95 1.540

3. a) What is Reciprocal Leveling ? Explain with neat sketches. 3

b) Find the radius of curvature of the bubble tube if the length of one division is
2 mm and if the angular value of one division is

a) 20 sec

b) 1 minute. 6
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4. a) How can a line be extended by a theodolite ? 2

b) An incomplete traverse table is obtained as follows :

LINE Length (m) Bearing

AB 100.0 ?

BC 80.5 140°30'

CD 60.0 220°30'

DA ? 310°15'

Calculate the length of DA, and bearing of line AB. 7

5. Write short note on (Each 3 mark) :

a) Describe working of Box sextant with sketch.

b) Construction and use of proportional compass.

c) Construction and use of a hand level.

SECTION – II

6. a) Explain the use of total station in surveying. 7

b) Write the difference between the geodimeter and tellerometer. 3

7. a) If the points are inaccessible for locating, which method of plane table surveying
would you apply ? Explain in detail. 6

b) State the accessory required for plane table surveying with its purpose. 3

8. a) State different applications of contour map. Explain one in detail. 6

b) Discuss any one method of calculation of earthwork volume. 3

9. Write a short note on : (3×3=9)

a) Mechanical planimeter

b) Tangent Clinometer

c) Advantages of plane table surveying.

_____________________
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Seat
No. Set P

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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.

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

1. Choose correct answer : 14

1) Fluid which do not follow the linear relationship between shear stress and
rate of deformation are turned as

a) Newtonian b) Diabent c) Non-Newtonian d) None

2) If the Reynolds number is more than 4000 the type of flow is

a) Turbulent b) Transitional c) Laminar d) None

3) The property of fluid which determiner its resistance to shear stress is called as

a) Compressibility b) Viscosity

c) Surface tension d) Capillarity

4) Centre of pressure ( ) for inclined immersed surface.

a) IG Sin/AX + x b) I2G sin2/Ax

c) IG Sin/A2x + x d) IG sin2/Ax + x

5) A floating body is in stable equilibrium when

a) Metacentre is above G b) Metacentre below G

c) Metacentric height zero d) CG is below centre of buoyancy

6) Surface tension is expressed in

a) N/m2 b) N/m

c) N2/m d) N/m3

P.T.O.
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7) Path followed by fluid particle in motion is called as

a) Strateline b) Streamline

c) Path line d) None

8) The boundary layer exists in which of the following ?

a) Flow of real fluids b) Flow of ideal fluids

c) Flow over flat surface d) Pipe flow only

9) An ______________ is an opening in the wall or base of a vessel through
which fluid flows.

a) venturimeter b) mouth piece c) orifice d) pitot tube

10) The co-efficient of contraction (Cc) is equal to

a) a
ac b)

ca
a c) a × ac d) a

ac

11) The flow in town water supply pipes is generally

a) Laminar b) Turbulent

c) Transition d) Any of the above

12) The hydraulic gradient line indicates the variation of which of the following ?

a) Velocity head in flow direction

b) Piezometric head in flow direction

c) Total energy of flow in flow direction

d) None of the above

13) Loss of head due to sudden enlargement is given as

a)
g2

)vv( 3
21 −

b)
g2

)vv( 2
21 −

c)
g2
vv 2

2
2
1 −

d) none of these

14) In case of turbulent flow the loss of head is approximately proportional to

a) Velocity b) (Velocity)½

c) (Velocity)3/4 d) (Velocity)2

______________
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Seat
No.

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section – I.
2) Draw neat figures wherever necessary.
3) Q. 5 is compulsory and solve any one question from

remaining questions.
4) Figures to the right indicate full marks.
5) Assume correct data wherever necessary.
6) Use of non-programmable calculator is permitted.

SECTION – I

2. a) Explain the following terms : 8
1) Viscosity 2) Buoyancy 3) Metacentre 4) Velocity potential.

b) Calculate specific height, mass density and specific gravity of one litre of
liquid which weighs 8N.

3. Solve any two : 10

a) An inverted differential manometer in connected to the pipes A and B which
carries water, and the manometric fluid is of Sp Gr 0.8. Find the pressure
difference between A and B with the manometer readings given below.
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b) Derive an expression for the depth of centre of pressure from free surface of

liquid of an inclined plane surface submerged in the liquid.

c) A block of wood of Sp.Gr. 0.7 floats in water. Determine the metacentric

height of the block if the size is 3.5 m × 1.5 m × 1.0 m.

4. Solve any two : 10

a) Define stream function and equipotential line.

The velocity potential function )(Φ  is given as 2323 y3/yxx3/xy ++−−=Φ .

i) Calculate the velocity components in X and Y direction

ii) Show that it represents a possible case of flow.

b) Define Pascal’s law and derive expression for it. (Draw neat sketch)

c) Find the total pressure on a circular plate of dia. 1.5 M which is placed

vertically in water in such a way that the centre of plate in 3.5 M below free

water surface, also find the position of centre of pressure. (Draw neat sketch)

SECTION – II

5. a) Derive the theoretical discharge through venturimeter with neat sketch. 5

b) Water is flowing through a tapered pipe of length 50 m having diameters

40 cm at the upper and 20 cm at lower end, at the rate of 60 lit/s. The pipe

has a slope of 1 in 40. Find the pressure at the lower end if the pressure at

higher level is 24.525 N/cm2. 6

c) Define HGL and TEL with neat sketches. 3
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6. a) Derive the expression for velocity distribution for Coutee flow. 4

b) The difference in water surface levels in two tanks, which are connected by
three pipes in series of lengths 300 m, 170 m and 210 m and of diameter
300 mm, 200 mm and 400 mm respectively is 12 m. Determine the rate of
flow of water if co-efficient of friction are 0.005, 0.0052 and 0.0048 respectively,
considering :

i) minor losses

ii) neglecting minor losses. 7

c) Explain Equivalent Length and Equivalent diameter of pipe. 3

7. a) Explain :

i) Displacement thickness

ii) Momentum thickness

iii) Energy thickness. 6

b) Calculate the discharge in each pipe of network by hardy cross method if
hf = rQ2. Take two trials. 8

_____________________
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Seat
No. Set Q

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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.

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

1. Choose correct answer : 14

1) The boundary layer exists in which of the following ?

a) Flow of real fluids b) Flow of ideal fluids

c) Flow over flat surface d) Pipe flow only

2) An ______________ is an opening in the wall or base of a vessel through
which fluid flows.

a) venturimeter b) mouth piece c) orifice d) pitot tube

3) The co-efficient of contraction (Cc) is equal to

a) a
ac b)

ca
a c) a × ac d) a

ac

4) The flow in town water supply pipes is generally

a) Laminar b) Turbulent

c) Transition d) Any of the above

5) The hydraulic gradient line indicates the variation of which of the following ?

a) Velocity head in flow direction

b) Piezometric head in flow direction

c) Total energy of flow in flow direction

d) None of the above

P.T.O.
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6) Loss of head due to sudden enlargement is given as

a)
g2

)vv( 3
21 −

b)
g2

)vv( 2
21 −

c)
g2
vv 2

2
2
1 −

d) none of these

7) In case of turbulent flow the loss of head is approximately proportional to

a) Velocity b) (Velocity)½

c) (Velocity)3/4 d) (Velocity)2

8) Fluid which do not follow the linear relationship between shear stress and
rate of deformation are turned as

a) Newtonian b) Diabent c) Non-Newtonian d) None

9) If the Reynolds number is more than 4000 the type of flow is

a) Turbulent b) Transitional c) Laminar d) None

10) The property of fluid which determiner its resistance to shear stress is called as

a) Compressibility b) Viscosity

c) Surface tension d) Capillarity

11) Centre of pressure ( ) for inclined immersed surface.

a) IG Sin/AX + x b) I2G sin2/Ax

c) IG Sin/A2x + x d) IG sin2/Ax + x

12) A floating body is in stable equilibrium when

a) Metacentre is above G b) Metacentre below G

c) Metacentric height zero d) CG is below centre of buoyancy

13) Surface tension is expressed in

a) N/m2 b) N/m

c) N2/m d) N/m3

14) Path followed by fluid particle in motion is called as

a) Strateline b) Streamline

c) Path line d) None

______________
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Seat
No.

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section – I.
2) Draw neat figures wherever necessary.
3) Q. 5 is compulsory and solve any one question from

remaining questions.
4) Figures to the right indicate full marks.
5) Assume correct data wherever necessary.
6) Use of non-programmable calculator is permitted.

SECTION – I

2. a) Explain the following terms : 8
1) Viscosity 2) Buoyancy 3) Metacentre 4) Velocity potential.

b) Calculate specific height, mass density and specific gravity of one litre of
liquid which weighs 8N.

3. Solve any two : 10

a) An inverted differential manometer in connected to the pipes A and B which
carries water, and the manometric fluid is of Sp Gr 0.8. Find the pressure
difference between A and B with the manometer readings given below.
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b) Derive an expression for the depth of centre of pressure from free surface of

liquid of an inclined plane surface submerged in the liquid.

c) A block of wood of Sp.Gr. 0.7 floats in water. Determine the metacentric

height of the block if the size is 3.5 m × 1.5 m × 1.0 m.

4. Solve any two : 10

a) Define stream function and equipotential line.

The velocity potential function )(Φ  is given as 2323 y3/yxx3/xy ++−−=Φ .

i) Calculate the velocity components in X and Y direction

ii) Show that it represents a possible case of flow.

b) Define Pascal’s law and derive expression for it. (Draw neat sketch)

c) Find the total pressure on a circular plate of dia. 1.5 M which is placed

vertically in water in such a way that the centre of plate in 3.5 M below free

water surface, also find the position of centre of pressure. (Draw neat sketch)

SECTION – II

5. a) Derive the theoretical discharge through venturimeter with neat sketch. 5

b) Water is flowing through a tapered pipe of length 50 m having diameters

40 cm at the upper and 20 cm at lower end, at the rate of 60 lit/s. The pipe

has a slope of 1 in 40. Find the pressure at the lower end if the pressure at

higher level is 24.525 N/cm2. 6

c) Define HGL and TEL with neat sketches. 3
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6. a) Derive the expression for velocity distribution for Coutee flow. 4

b) The difference in water surface levels in two tanks, which are connected by
three pipes in series of lengths 300 m, 170 m and 210 m and of diameter
300 mm, 200 mm and 400 mm respectively is 12 m. Determine the rate of
flow of water if co-efficient of friction are 0.005, 0.0052 and 0.0048 respectively,
considering :

i) minor losses

ii) neglecting minor losses. 7

c) Explain Equivalent Length and Equivalent diameter of pipe. 3

7. a) Explain :

i) Displacement thickness

ii) Momentum thickness

iii) Energy thickness. 6

b) Calculate the discharge in each pipe of network by hardy cross method if
hf = rQ2. Take two trials. 8

_____________________
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No. Set R

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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.

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

1. Choose correct answer : 14

1) A floating body is in stable equilibrium when

a) Metacentre is above G b) Metacentre below G

c) Metacentric height zero d) CG is below centre of buoyancy

2) Surface tension is expressed in

a) N/m2 b) N/m

c) N2/m d) N/m3

3) Path followed by fluid particle in motion is called as

a) Strateline b) Streamline

c) Path line d) None

4) The boundary layer exists in which of the following ?

a) Flow of real fluids b) Flow of ideal fluids

c) Flow over flat surface d) Pipe flow only

5) An ______________ is an opening in the wall or base of a vessel through
which fluid flows.

a) venturimeter b) mouth piece c) orifice d) pitot tube

6) The co-efficient of contraction (Cc) is equal to

a) a
ac b)

ca
a c) a × ac d) a

ac

P.T.O.
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7) The flow in town water supply pipes is generally

a) Laminar b) Turbulent

c) Transition d) Any of the above

8) The hydraulic gradient line indicates the variation of which of the following ?

a) Velocity head in flow direction

b) Piezometric head in flow direction

c) Total energy of flow in flow direction

d) None of the above

9) Loss of head due to sudden enlargement is given as

a)
g2

)vv( 3
21 −

b)
g2

)vv( 2
21 −

c)
g2
vv 2

2
2
1 −

d) none of these

10) In case of turbulent flow the loss of head is approximately proportional to

a) Velocity b) (Velocity)½

c) (Velocity)3/4 d) (Velocity)2

11) Fluid which do not follow the linear relationship between shear stress and
rate of deformation are turned as

a) Newtonian b) Diabent c) Non-Newtonian d) None

12) If the Reynolds number is more than 4000 the type of flow is

a) Turbulent b) Transitional c) Laminar d) None

13) The property of fluid which determiner its resistance to shear stress is called as

a) Compressibility b) Viscosity

c) Surface tension d) Capillarity

14) Centre of pressure ( ) for inclined immersed surface.

a) IG Sin/AX + x b) I2G sin2/Ax

c) IG Sin/A2x + x d) IG sin2/Ax + x

______________
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Seat
No.

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section – I.
2) Draw neat figures wherever necessary.
3) Q. 5 is compulsory and solve any one question from

remaining questions.
4) Figures to the right indicate full marks.
5) Assume correct data wherever necessary.
6) Use of non-programmable calculator is permitted.

SECTION – I

2. a) Explain the following terms : 8
1) Viscosity 2) Buoyancy 3) Metacentre 4) Velocity potential.

b) Calculate specific height, mass density and specific gravity of one litre of
liquid which weighs 8N.

3. Solve any two : 10

a) An inverted differential manometer in connected to the pipes A and B which
carries water, and the manometric fluid is of Sp Gr 0.8. Find the pressure
difference between A and B with the manometer readings given below.



Set R

SLR-TJ – 27 -4- �������	�

b) Derive an expression for the depth of centre of pressure from free surface of

liquid of an inclined plane surface submerged in the liquid.

c) A block of wood of Sp.Gr. 0.7 floats in water. Determine the metacentric

height of the block if the size is 3.5 m × 1.5 m × 1.0 m.

4. Solve any two : 10

a) Define stream function and equipotential line.

The velocity potential function )(Φ  is given as 2323 y3/yxx3/xy ++−−=Φ .

i) Calculate the velocity components in X and Y direction

ii) Show that it represents a possible case of flow.

b) Define Pascal’s law and derive expression for it. (Draw neat sketch)

c) Find the total pressure on a circular plate of dia. 1.5 M which is placed

vertically in water in such a way that the centre of plate in 3.5 M below free

water surface, also find the position of centre of pressure. (Draw neat sketch)

SECTION – II

5. a) Derive the theoretical discharge through venturimeter with neat sketch. 5

b) Water is flowing through a tapered pipe of length 50 m having diameters

40 cm at the upper and 20 cm at lower end, at the rate of 60 lit/s. The pipe

has a slope of 1 in 40. Find the pressure at the lower end if the pressure at

higher level is 24.525 N/cm2. 6

c) Define HGL and TEL with neat sketches. 3
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6. a) Derive the expression for velocity distribution for Coutee flow. 4

b) The difference in water surface levels in two tanks, which are connected by
three pipes in series of lengths 300 m, 170 m and 210 m and of diameter
300 mm, 200 mm and 400 mm respectively is 12 m. Determine the rate of
flow of water if co-efficient of friction are 0.005, 0.0052 and 0.0048 respectively,
considering :

i) minor losses

ii) neglecting minor losses. 7

c) Explain Equivalent Length and Equivalent diameter of pipe. 3

7. a) Explain :

i) Displacement thickness

ii) Momentum thickness

iii) Energy thickness. 6

b) Calculate the discharge in each pipe of network by hardy cross method if
hf = rQ2. Take two trials. 8

_____________________
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S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 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.

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

1. Choose correct answer : 14

1) The co-efficient of contraction (Cc) is equal to

a) a
ac b)

ca
a c) a × ac d)

a
ac

2) The flow in town water supply pipes is generally

a) Laminar b) Turbulent

c) Transition d) Any of the above

3) The hydraulic gradient line indicates the variation of which of the following ?

a) Velocity head in flow direction

b) Piezometric head in flow direction

c) Total energy of flow in flow direction

d) None of the above

4) Loss of head due to sudden enlargement is given as

a)
g2

)vv( 3
21 −

b)
g2

)vv( 2
21 −

c)
g2
vv 2

2
2
1 −

d) none of these

P.T.O.



Set S

SLR-TJ – 27 -2- �������	�

5) In case of turbulent flow the loss of head is approximately proportional to

a) Velocity b) (Velocity)½

c) (Velocity)3/4 d) (Velocity)2

6) Fluid which do not follow the linear relationship between shear stress and
rate of deformation are turned as

a) Newtonian b) Diabent c) Non-Newtonian d) None

7) If the Reynolds number is more than 4000 the type of flow is

a) Turbulent b) Transitional c) Laminar d) None

8) The property of fluid which determiner its resistance to shear stress is called as

a) Compressibility b) Viscosity

c) Surface tension d) Capillarity

9) Centre of pressure ( ) for inclined immersed surface.

a) IG Sin/AX + x b) I2G sin2/Ax

c) IG Sin/A2x + x d) IG sin2/Ax + x

10) A floating body is in stable equilibrium when

a) Metacentre is above G b) Metacentre below G

c) Metacentric height zero d) CG is below centre of buoyancy

11) Surface tension is expressed in

a) N/m2 b) N/m

c) N2/m d) N/m3

12) Path followed by fluid particle in motion is called as

a) Strateline b) Streamline

c) Path line d) None

13) The boundary layer exists in which of the following ?

a) Flow of real fluids b) Flow of ideal fluids

c) Flow over flat surface d) Pipe flow only

14) An ______________ is an opening in the wall or base of a vessel through
which fluid flows.

a) venturimeter b) mouth piece c) orifice d) pitot tube

______________
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Seat
No.

S.E. (Civil) (Part – I) (Old-CGPA) Examination, 2017
FLUID MECHANICS – I

Day and Date : Thursday, 21-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt all questions from Section – I.
2) Draw neat figures wherever necessary.
3) Q. 5 is compulsory and solve any one question from

remaining questions.
4) Figures to the right indicate full marks.
5) Assume correct data wherever necessary.
6) Use of non-programmable calculator is permitted.

SECTION – I

2. a) Explain the following terms : 8
1) Viscosity 2) Buoyancy 3) Metacentre 4) Velocity potential.

b) Calculate specific height, mass density and specific gravity of one litre of
liquid which weighs 8N.

3. Solve any two : 10

a) An inverted differential manometer in connected to the pipes A and B which
carries water, and the manometric fluid is of Sp Gr 0.8. Find the pressure
difference between A and B with the manometer readings given below.
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b) Derive an expression for the depth of centre of pressure from free surface of

liquid of an inclined plane surface submerged in the liquid.

c) A block of wood of Sp.Gr. 0.7 floats in water. Determine the metacentric

height of the block if the size is 3.5 m × 1.5 m × 1.0 m.

4. Solve any two : 10

a) Define stream function and equipotential line.

The velocity potential function )(Φ  is given as 2323 y3/yxx3/xy ++−−=Φ .

i) Calculate the velocity components in X and Y direction

ii) Show that it represents a possible case of flow.

b) Define Pascal’s law and derive expression for it. (Draw neat sketch)

c) Find the total pressure on a circular plate of dia. 1.5 M which is placed

vertically in water in such a way that the centre of plate in 3.5 M below free

water surface, also find the position of centre of pressure. (Draw neat sketch)

SECTION – II

5. a) Derive the theoretical discharge through venturimeter with neat sketch. 5

b) Water is flowing through a tapered pipe of length 50 m having diameters

40 cm at the upper and 20 cm at lower end, at the rate of 60 lit/s. The pipe

has a slope of 1 in 40. Find the pressure at the lower end if the pressure at

higher level is 24.525 N/cm2. 6

c) Define HGL and TEL with neat sketches. 3
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6. a) Derive the expression for velocity distribution for Coutee flow. 4

b) The difference in water surface levels in two tanks, which are connected by
three pipes in series of lengths 300 m, 170 m and 210 m and of diameter
300 mm, 200 mm and 400 mm respectively is 12 m. Determine the rate of
flow of water if co-efficient of friction are 0.005, 0.0052 and 0.0048 respectively,
considering :

i) minor losses

ii) neglecting minor losses. 7

c) Explain Equivalent Length and Equivalent diameter of pipe. 3

7. a) Explain :

i) Displacement thickness

ii) Momentum thickness

iii) Energy thickness. 6

b) Calculate the discharge in each pipe of network by hardy cross method if
hf = rQ2. Take two trials. 8

_____________________
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017 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 answer :

1) A stream that provides water to the water trade is termed as
a) affluent b) influent
c) ephemeral d) effluent

2) A hydrograph is a relation between time in hours and
a) Rainfall in mm b) Percolation in mm
c) Surface runoff in cumec d) Evaporation in mm

3) A one day rainfall of 18 hours found to have a return period of 50 year. The
probability that a one day rainfall of this or large magnitude will not occur at station
C during next 50 years is
a) 0.636 b) 0.020 c) 0.364 d) 0.371

4) An isohyet is a line joining points having
a) Equal evaporation value
b) Equal barometric pressure
c) Equal height above the MSL
d) Equal rainfall depth in a given duration

5) Which of the following formations neither contains water nor transmits it ?
a) Aquiclude b) Aquifer c) Aquifuge d) Aquitard

6) The upper limit of area of a basin for the application of unit hydrograph is

a) 1000 km2 b) 1500 km2

c) 5000 km2 d) 10,000 km2

7) Orographic precipitation occurs due to lifting of air mass because of

a) Presence of mountain barriers b) Extra tropical cyclones

c) Density difference of air mass d) Difference of air temperature

P.T.O.
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8) In field under furrow irrigation, ‘furrows’ are referred to represent

a) Ridges on which crops are grown

b) Narrow ditches which carry irrigation water

c) Both (a) and (b)

d) Neither (a) nor (b)

9) Irrigation is basically required in

a) Humid regions b) Arid regions

c) Simi Arid regions d) All the above

10) The efficiency of water application does not depend up on

a) Climatic condition b) Type of soil

c) Method of application d) Geometry of conveyance system

11) For a crop, consumptive use of water is equal to the depth of water

a) Transpired by the crop

b) Evaporated by the crop

c) Used in transpiration, evaporation and quantity of water evaporated from
adjacent soil

d) Transpired and evaporated by the crop

12) Which of the following is the costlier system ?

a) Gravity irrigation b) Lift irrigation

c) Drip irrigation d) Combined (a) and (b) above

13) The most economical method of soil conservation is

a) Construct a check dam b) Construct a contour bund

c) Drain the soil d) Afforestation

14) Given that the base period is 100 days and the duty of canal is 1000 hector/cumec,
the depth of water will be

a) 0.864 cm b) 8.64 cm

c) 86.40 cm d) 864.00 cm

———————
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Make suitable assumptions only if necessary. But state them

clearly.

SECTION – I

2. a) Explain with neat sketch of hydrology cycle. 4

b) In a catchments area covering 200 km2, the average annual precipitation observed

at 6 rain gauge stations are as follows :

Station A B C D E F

Precipitation (mm) 82.5 102.9 180.3 110.3 98.8 136.7

Find the number of additional rain gauge stations and also the rain gauge density,

if the permissible error is 10%. 6

3. a) Define runoff. Explain the factors affecting the runoff. 3

b) The storm over a catchment 50 km2 was having the following intensity

40 mm/hr for 1 hr,

70 mm/hr for 2 hr,

30 mm/hr for 1 hr.

The infiltration rate of the catchment area is as follows

20% area φ  = 10 mm/hr

60% area φ  = 15 mm/hr
Remaining area is impervious. Find the runoff due to storm. 6

Seat
No.
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4. a) What is a unit hydrograph ? List the assumptions in the unit hydrograph theory. 3

b) The following are the data obtained in the stream gauging operation. A current
meter with equation of V = (0.32 N + 0.032) m/s, velocity measured at depth of 0.6.

Where N is no. of revaluations per seconds. Calculate stream flow.

Distance
(m)

0 2 4 6 9 12 15 18 20 22 23 24

Depth (m) 0 0.5 1.10 1.95 2.25 1.85 1.75 1.65 1.50 1.25 0.75 0

No. of
Revolutions

0 80 83 131 139 121 114 109 92 85 70 0

Observation
Time (s)

0 180 120 120 120 120 120 120 120 120 150 0

6

5. a) Explain the terms :

i) Confined Aquifer

ii) Unconfined Aquifer and

iii) Aquiclude. 3
b) Design an open well in fine sand to give a discharge of 0.004 cumec when worked

under depression head of 3.0 meters. Specific yield of an open well in sand may
be taken as 0.5 per hour, per square meter of area under unit depression head. 6

SECTION – II

6. a) Discuss the Himalayan River Component of national prospective plan of India for
interbasin transfer of water. 4

b) Table below gives necessary data about the crop, their duty and the area under
each crop, commanded by a canal taking off from storage reservoir. Find the
reservoir capacity if the canal losses are 20% and reservoir losses are 12%.

Crop
Base period

(Days)
Duty at field
(ha/cumec)

Area under
Crop the crop

(ha)

Wheat 120 1800 4800

Sugarcane 360 800 5600

Cotton 200 1400 2400

Rice 120 900 3200

Vegetables 120 700 1400

6
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7. a) Discuss the various types of soils in India with reference to their suitability for

irrigation. 4

b) State the main component of Drip irrigation system and describe the function of

each. 5

8. a) Discuss the role of co-operative water users organizations in ‘on farm water

distribution’, for canal irrigation system. 4

b) Describe with a neat sketch, general layout of a lift irrigation scheme. Briefly explain

the ‘Jack Well’, 5

9. Write a note on :

i) Percolation Tank

ii) Warabandi System

iii) Rainwater Harvesting. 9

————————
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017 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 answer :

1) In field under furrow irrigation, ‘furrows’ are referred to represent

a) Ridges on which crops are grown

b) Narrow ditches which carry irrigation water

c) Both (a) and (b)

d) Neither (a) nor (b)

2) Irrigation is basically required in

a) Humid regions b) Arid regions

c) Simi Arid regions d) All the above

3) The efficiency of water application does not depend up on

a) Climatic condition b) Type of soil

c) Method of application d) Geometry of conveyance system

4) For a crop, consumptive use of water is equal to the depth of water

a) Transpired by the crop

b) Evaporated by the crop

c) Used in transpiration, evaporation and quantity of water evaporated from
adjacent soil

d) Transpired and evaporated by the crop

5) Which of the following is the costlier system ?

a) Gravity irrigation b) Lift irrigation

c) Drip irrigation d) Combined (a) and (b) above

P.T.O.
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6) The most economical method of soil conservation is

a) Construct a check dam b) Construct a contour bund

c) Drain the soil d) Afforestation

7) Given that the base period is 100 days and the duty of canal is 1000 hector/cumec,
the depth of water will be

a) 0.864 cm b) 8.64 cm

c) 86.40 cm d) 864.00 cm

8) A stream that provides water to the water trade is termed as
a) affluent b) influent
c) ephemeral d) effluent

9) A hydrograph is a relation between time in hours and
a) Rainfall in mm b) Percolation in mm
c) Surface runoff in cumec d) Evaporation in mm

10) A one day rainfall of 18 hours found to have a return period of 50 year. The
probability that a one day rainfall of this or large magnitude will not occur at station
C during next 50 years is
a) 0.636 b) 0.020 c) 0.364 d) 0.371

11) An isohyet is a line joining points having
a) Equal evaporation value
b) Equal barometric pressure
c) Equal height above the MSL
d) Equal rainfall depth in a given duration

12) Which of the following formations neither contains water nor transmits it ?
a) Aquiclude b) Aquifer c) Aquifuge d) Aquitard

13) The upper limit of area of a basin for the application of unit hydrograph is

a) 1000 km2 b) 1500 km2

c) 5000 km2 d) 10,000 km2

14) Orographic precipitation occurs due to lifting of air mass because of

a) Presence of mountain barriers b) Extra tropical cyclones

c) Density difference of air mass d) Difference of air temperature

———————
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Make suitable assumptions only if necessary. But state them

clearly.

SECTION – I

2. a) Explain with neat sketch of hydrology cycle. 4

b) In a catchments area covering 200 km2, the average annual precipitation observed

at 6 rain gauge stations are as follows :

Station A B C D E F

Precipitation (mm) 82.5 102.9 180.3 110.3 98.8 136.7

Find the number of additional rain gauge stations and also the rain gauge density,

if the permissible error is 10%. 6

3. a) Define runoff. Explain the factors affecting the runoff. 3

b) The storm over a catchment 50 km2 was having the following intensity

40 mm/hr for 1 hr,

70 mm/hr for 2 hr,

30 mm/hr for 1 hr.

The infiltration rate of the catchment area is as follows

20% area φ  = 10 mm/hr

60% area φ  = 15 mm/hr
Remaining area is impervious. Find the runoff due to storm. 6

Seat
No.
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4. a) What is a unit hydrograph ? List the assumptions in the unit hydrograph theory. 3

b) The following are the data obtained in the stream gauging operation. A current
meter with equation of V = (0.32 N + 0.032) m/s, velocity measured at depth of 0.6.

Where N is no. of revaluations per seconds. Calculate stream flow.

Distance
(m)

0 2 4 6 9 12 15 18 20 22 23 24

Depth (m) 0 0.5 1.10 1.95 2.25 1.85 1.75 1.65 1.50 1.25 0.75 0

No. of
Revolutions

0 80 83 131 139 121 114 109 92 85 70 0

Observation
Time (s)

0 180 120 120 120 120 120 120 120 120 150 0

6

5. a) Explain the terms :

i) Confined Aquifer

ii) Unconfined Aquifer and

iii) Aquiclude. 3
b) Design an open well in fine sand to give a discharge of 0.004 cumec when worked

under depression head of 3.0 meters. Specific yield of an open well in sand may
be taken as 0.5 per hour, per square meter of area under unit depression head. 6

SECTION – II

6. a) Discuss the Himalayan River Component of national prospective plan of India for
interbasin transfer of water. 4

b) Table below gives necessary data about the crop, their duty and the area under
each crop, commanded by a canal taking off from storage reservoir. Find the
reservoir capacity if the canal losses are 20% and reservoir losses are 12%.

Crop
Base period

(Days)
Duty at field
(ha/cumec)

Area under
Crop the crop

(ha)

Wheat 120 1800 4800

Sugarcane 360 800 5600

Cotton 200 1400 2400

Rice 120 900 3200

Vegetables 120 700 1400

6
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7. a) Discuss the various types of soils in India with reference to their suitability for

irrigation. 4

b) State the main component of Drip irrigation system and describe the function of

each. 5

8. a) Discuss the role of co-operative water users organizations in ‘on farm water

distribution’, for canal irrigation system. 4

b) Describe with a neat sketch, general layout of a lift irrigation scheme. Briefly explain

the ‘Jack Well’, 5

9. Write a note on :

i) Percolation Tank

ii) Warabandi System

iii) Rainwater Harvesting. 9

————————
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017 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 answer :

1) Which of the following formations neither contains water nor transmits it ?
a) Aquiclude b) Aquifer c) Aquifuge d) Aquitard

2) The upper limit of area of a basin for the application of unit hydrograph is
a) 1000 km2 b) 1500 km2

c) 5000 km2 d) 10,000 km2

3) Orographic precipitation occurs due to lifting of air mass because of
a) Presence of mountain barriers b) Extra tropical cyclones
c) Density difference of air mass d) Difference of air temperature

4) In field under furrow irrigation, ‘furrows’ are referred to represent
a) Ridges on which crops are grown
b) Narrow ditches which carry irrigation water
c) Both (a) and (b)
d) Neither (a) nor (b)

5) Irrigation is basically required in
a) Humid regions b) Arid regions
c) Simi Arid regions d) All the above

6) The efficiency of water application does not depend up on
a) Climatic condition b) Type of soil
c) Method of application d) Geometry of conveyance system

7) For a crop, consumptive use of water is equal to the depth of water
a) Transpired by the crop
b) Evaporated by the crop
c) Used in transpiration, evaporation and quantity of water evaporated from

adjacent soil
d) Transpired and evaporated by the crop

P.T.O.
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8) Which of the following is the costlier system ?

a) Gravity irrigation b) Lift irrigation

c) Drip irrigation d) Combined (a) and (b) above

9) The most economical method of soil conservation is

a) Construct a check dam b) Construct a contour bund

c) Drain the soil d) Afforestation

10) Given that the base period is 100 days and the duty of canal is 1000 hector/cumec,
the depth of water will be

a) 0.864 cm b) 8.64 cm

c) 86.40 cm d) 864.00 cm

11) A stream that provides water to the water trade is termed as
a) affluent b) influent
c) ephemeral d) effluent

12) A hydrograph is a relation between time in hours and
a) Rainfall in mm b) Percolation in mm
c) Surface runoff in cumec d) Evaporation in mm

13) A one day rainfall of 18 hours found to have a return period of 50 year. The
probability that a one day rainfall of this or large magnitude will not occur at station
C during next 50 years is
a) 0.636 b) 0.020 c) 0.364 d) 0.371

14) An isohyet is a line joining points having
a) Equal evaporation value
b) Equal barometric pressure
c) Equal height above the MSL

d) Equal rainfall depth in a given duration

———————
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Make suitable assumptions only if necessary. But state them

clearly.

SECTION – I

2. a) Explain with neat sketch of hydrology cycle. 4

b) In a catchments area covering 200 km2, the average annual precipitation observed

at 6 rain gauge stations are as follows :

Station A B C D E F

Precipitation (mm) 82.5 102.9 180.3 110.3 98.8 136.7

Find the number of additional rain gauge stations and also the rain gauge density,

if the permissible error is 10%. 6

3. a) Define runoff. Explain the factors affecting the runoff. 3

b) The storm over a catchment 50 km2 was having the following intensity

40 mm/hr for 1 hr,

70 mm/hr for 2 hr,

30 mm/hr for 1 hr.

The infiltration rate of the catchment area is as follows

20% area φ  = 10 mm/hr

60% area φ  = 15 mm/hr
Remaining area is impervious. Find the runoff due to storm. 6
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4. a) What is a unit hydrograph ? List the assumptions in the unit hydrograph theory. 3

b) The following are the data obtained in the stream gauging operation. A current
meter with equation of V = (0.32 N + 0.032) m/s, velocity measured at depth of 0.6.

Where N is no. of revaluations per seconds. Calculate stream flow.

Distance
(m)

0 2 4 6 9 12 15 18 20 22 23 24

Depth (m) 0 0.5 1.10 1.95 2.25 1.85 1.75 1.65 1.50 1.25 0.75 0

No. of
Revolutions

0 80 83 131 139 121 114 109 92 85 70 0

Observation
Time (s)

0 180 120 120 120 120 120 120 120 120 150 0

6

5. a) Explain the terms :

i) Confined Aquifer

ii) Unconfined Aquifer and

iii) Aquiclude. 3
b) Design an open well in fine sand to give a discharge of 0.004 cumec when worked

under depression head of 3.0 meters. Specific yield of an open well in sand may
be taken as 0.5 per hour, per square meter of area under unit depression head. 6

SECTION – II

6. a) Discuss the Himalayan River Component of national prospective plan of India for
interbasin transfer of water. 4

b) Table below gives necessary data about the crop, their duty and the area under
each crop, commanded by a canal taking off from storage reservoir. Find the
reservoir capacity if the canal losses are 20% and reservoir losses are 12%.

Crop
Base period

(Days)
Duty at field
(ha/cumec)

Area under
Crop the crop

(ha)

Wheat 120 1800 4800

Sugarcane 360 800 5600

Cotton 200 1400 2400

Rice 120 900 3200

Vegetables 120 700 1400

6
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7. a) Discuss the various types of soils in India with reference to their suitability for

irrigation. 4

b) State the main component of Drip irrigation system and describe the function of

each. 5

8. a) Discuss the role of co-operative water users organizations in ‘on farm water

distribution’, for canal irrigation system. 4

b) Describe with a neat sketch, general layout of a lift irrigation scheme. Briefly explain

the ‘Jack Well’, 5

9. Write a note on :

i) Percolation Tank

ii) Warabandi System

iii) Rainwater Harvesting. 9

————————
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S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017 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 answer :

1) The efficiency of water application does not depend up on

a) Climatic condition b) Type of soil
c) Method of application d) Geometry of conveyance system

2) For a crop, consumptive use of water is equal to the depth of water
a) Transpired by the crop
b) Evaporated by the crop
c) Used in transpiration, evaporation and quantity of water evaporated from

adjacent soil
d) Transpired and evaporated by the crop

3) Which of the following is the costlier system ?
a) Gravity irrigation b) Lift irrigation
c) Drip irrigation d) Combined (a) and (b) above

4) The most economical method of soil conservation is
a) Construct a check dam b) Construct a contour bund
c) Drain the soil d) Afforestation

5) Given that the base period is 100 days and the duty of canal is 1000 hector/cumec,
the depth of water will be
a) 0.864 cm b) 8.64 cm
c) 86.40 cm d) 864.00 cm

6) A stream that provides water to the water trade is termed as
a) affluent b) influent
c) ephemeral d) effluent

P.T.O.

Set PSeat
No. S
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7) A hydrograph is a relation between time in hours and
a) Rainfall in mm b) Percolation in mm
c) Surface runoff in cumec d) Evaporation in mm

8) A one day rainfall of 18 hours found to have a return period of 50 year. The
probability that a one day rainfall of this or large magnitude will not occur at station
C during next 50 years is
a) 0.636 b) 0.020 c) 0.364 d) 0.371

9) An isohyet is a line joining points having
a) Equal evaporation value
b) Equal barometric pressure
c) Equal height above the MSL
d) Equal rainfall depth in a given duration

10) Which of the following formations neither contains water nor transmits it ?
a) Aquiclude b) Aquifer c) Aquifuge d) Aquitard

11) The upper limit of area of a basin for the application of unit hydrograph is

a) 1000 km2 b) 1500 km2

c) 5000 km2 d) 10,000 km2

12) Orographic precipitation occurs due to lifting of air mass because of

a) Presence of mountain barriers b) Extra tropical cyclones

c) Density difference of air mass d) Difference of air temperature

13) In field under furrow irrigation, ‘furrows’ are referred to represent

a) Ridges on which crops are grown

b) Narrow ditches which carry irrigation water

c) Both (a) and (b)

d) Neither (a) nor (b)

14) Irrigation is basically required in

a) Humid regions b) Arid regions

c) Simi Arid regions d) All the above

———————



Set S

��������� -3- SLR-TJ – 33

S.E. (Civil) (Part – II) (CGPA) Examination, 2017
WATER RESOURCE ENGINEERING – I

Day and Date : Saturday, 25-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Make suitable assumptions only if necessary. But state them

clearly.

SECTION – I

2. a) Explain with neat sketch of hydrology cycle. 4

b) In a catchments area covering 200 km2, the average annual precipitation observed

at 6 rain gauge stations are as follows :

Station A B C D E F

Precipitation (mm) 82.5 102.9 180.3 110.3 98.8 136.7

Find the number of additional rain gauge stations and also the rain gauge density,

if the permissible error is 10%. 6

3. a) Define runoff. Explain the factors affecting the runoff. 3

b) The storm over a catchment 50 km2 was having the following intensity

40 mm/hr for 1 hr,

70 mm/hr for 2 hr,

30 mm/hr for 1 hr.

The infiltration rate of the catchment area is as follows

20% area φ  = 10 mm/hr

60% area φ  = 15 mm/hr
Remaining area is impervious. Find the runoff due to storm. 6

Seat
No.
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4. a) What is a unit hydrograph ? List the assumptions in the unit hydrograph theory. 3

b) The following are the data obtained in the stream gauging operation. A current
meter with equation of V = (0.32 N + 0.032) m/s, velocity measured at depth of 0.6.

Where N is no. of revaluations per seconds. Calculate stream flow.

Distance
(m)

0 2 4 6 9 12 15 18 20 22 23 24

Depth (m) 0 0.5 1.10 1.95 2.25 1.85 1.75 1.65 1.50 1.25 0.75 0

No. of
Revolutions

0 80 83 131 139 121 114 109 92 85 70 0

Observation
Time (s)

0 180 120 120 120 120 120 120 120 120 150 0

6

5. a) Explain the terms :

i) Confined Aquifer

ii) Unconfined Aquifer and

iii) Aquiclude. 3
b) Design an open well in fine sand to give a discharge of 0.004 cumec when worked

under depression head of 3.0 meters. Specific yield of an open well in sand may
be taken as 0.5 per hour, per square meter of area under unit depression head. 6

SECTION – II

6. a) Discuss the Himalayan River Component of national prospective plan of India for
interbasin transfer of water. 4

b) Table below gives necessary data about the crop, their duty and the area under
each crop, commanded by a canal taking off from storage reservoir. Find the
reservoir capacity if the canal losses are 20% and reservoir losses are 12%.

Crop
Base period

(Days)
Duty at field
(ha/cumec)

Area under
Crop the crop

(ha)

Wheat 120 1800 4800

Sugarcane 360 800 5600

Cotton 200 1400 2400

Rice 120 900 3200

Vegetables 120 700 1400

6
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7. a) Discuss the various types of soils in India with reference to their suitability for

irrigation. 4

b) State the main component of Drip irrigation system and describe the function of

each. 5

8. a) Discuss the role of co-operative water users organizations in ‘on farm water

distribution’, for canal irrigation system. 4

b) Describe with a neat sketch, general layout of a lift irrigation scheme. Briefly explain

the ‘Jack Well’, 5

9. Write a note on :

i) Percolation Tank

ii) Warabandi System

iii) Rainwater Harvesting. 9

————————
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SLR-TJ – 35
Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory and attempt any three questions from each
Section.

2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ
(Q. No. 1).

3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the

solution.
6) Draw the appropriate sketches whenever necessary.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
8) 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 :

i) The design wind speed depends upon
a) Risk coefficient b) Topography of the area
c) Size of the structure d) All of the above

ii) A frame has an indeterminacy of 2 and the numbers of possible plastic hinges are 3.
The collapse will be
a) Partial b) Complete
c) Over complete d) Can not be ascertained

iii) For a combination of dead load and earthquake load, the partial safety factors for
limit state of strength are respectively
a) 1.5, 1 b) 1.2, 1 c) 1.2, 1.2 d) 1, 1.2

P.T.O.

PSet
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iv) Proof stress for minimum bolt tension is given by
a) 0.5 fub b) 0.6 fub c) 0.7 fub d) 0.8 fub

v) Which of the following is the mode of failure in a fillet weld material ?
a) Tension b) Shear c) Bearing d) Crushing

vi) The slenderness ratio in a tension member as per IS code where reversal of
stress is due to loads other than wind or seismic should not exceed
a) 350 b) 180 c) 100 d) 60

vii) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) Joist – ISF d) castelled girder – ISA

viii) The deflection of steel beams in buildings other than industrial building is limited
to span divided by
a) 180 b) 250 c) 300 d) 325

ix) As per the IS 800 purlins are designed as a
a) Simply supported beams b) Cantilever beams
c) Continuous beams d) Compression member

x) Sag rods are designed as
a) Compression members b) Tension members
c) Laterally supported beams d) Laterally unsupported beams

xi) A beam section is classed as low shear case when the factored shear force is
less than
a) 0.4 Vd b) 0.6 Vd c) 0.8 Vd d)  Vd

xii) In case of an axially loaded column machined for full bearing, the fastenings
connecting the column to the base plate in gusseted base are designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) Errection loads only

xiii) The self weight of a roof truss (N/mm2) may be obtained by
a) (1+5)5 b) (1/3+5)10 c) (1–5)5 d) (1/3 – 5)10

xiv) For economical spacing of roof truss, if t, p, r are the cost of truss, purlin and roof
coverings respectively, then
a) t = p + r b) t = 2p + r c) t = p + 3r d) t = p + 2r

______________
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SLR-TJ – 35

Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Attempt any three questions from each Section.
2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ

(Q. No. 1).
3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the solution.
6) Draw the appropriate sketches whenever necessary.

SECTION – I

2. A portal frame ABCD hinged at A and at D and subjected to two point loads W
and W acting at mid point of BC and at B respectively. Take AB = L, BC = 2L and
CD = L. Find the collapse load W and draw the bending moment diagram. 9

3. An unequal angle 1.5 m long, of a truss is connected to the gusset plate. It
carries ultimate tension of 230 KN. Design the section using 4 mm weld. Assume
fy = 250 MPa and fu = 410 MPa. 9

4. A double angle discontinues strut is to carry a factored axial compression of 178 KN.
The length of the strut between the centres of intersection is 3.08 m. Design the
member for the following two cases.

a) Angles placed back to back on opposite side of gusset.

b) Angles placed on the same side of gusset. 9

5. Attempt any three : 9
a) State the theorem of plastic analysis.
b) Explain complete, partial and over complete collapse.
c) Write a short note on failure modes of axially loaded column.
d) Classify the following sections, where fy = 250 MPa.

i) ISMB 400 @ 61.67 Kg/m
ii) ISHB 400@ 77.4 Kg/m.

iii) ISA 75 × 75 × 8.
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SECTION – II

6. Design A simply supported beam of span 8 m effective span carrying a total
factored load of 90 KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction. 9

7. Determine the design panel point loads of fink type roof truss for an industrial
building for the following data :

Overall length of building = 48 m

Overall width of building = 16.5 m

Width (c/c of roof columns) = 16 m

c/c spacing of trusses = 8 m

Rise of truss = 4
1  of span

Self weight of purlins = 318 N/m

Height of columns = 11 m

Roffing and side coverings = Asbestos cement sheet (dead weight = 171 N/m)

The building is located in industrial area Allhabad. Both the ends of the truss are
hinged.

Use steel grade of Fe 410. 9

8. Design battening for column consisting of 2 ISLC 300 placed face to face over
total width of 300 mm. Length of column is 4 m with both ends hinged.
Take fy = 250 MPa. 10

9. A column ISHB 350 @661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable welded gusset base. The base rests on M15 grade
concrete pedestal. 9

_____________________
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Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory and attempt any three questions from each
Section.

2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ
(Q. No. 1).

3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the

solution.
6) Draw the appropriate sketches whenever necessary.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
8) 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 :

i) The deflection of steel beams in buildings other than industrial building is limited
to span divided by
a) 180 b) 250 c) 300 d) 325

ii) As per the IS 800 purlins are designed as a
a) Simply supported beams b) Cantilever beams
c) Continuous beams d) Compression member

iii) Sag rods are designed as
a) Compression members b) Tension members
c) Laterally supported beams d) Laterally unsupported beams

P.T.O.

QSet
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iv) A beam section is classed as low shear case when the factored shear force is
less than
a) 0.4 Vd b) 0.6 Vd c) 0.8 Vd d)  Vd

v) In case of an axially loaded column machined for full bearing, the fastenings
connecting the column to the base plate in gusseted base are designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) Errection loads only

vi) The self weight of a roof truss (N/mm2) may be obtained by
a) (1+5)5 b) (1/3+5)10 c) (1–5)5 d) (1/3 – 5)10

vii) For economical spacing of roof truss, if t, p, r are the cost of truss, purlin and roof
coverings respectively, then
a) t = p + r b) t = 2p + r c) t = p + 3r d) t = p + 2r

viii) The design wind speed depends upon
a) Risk coefficient b) Topography of the area
c) Size of the structure d) All of the above

ix) A frame has an indeterminacy of 2 and the numbers of possible plastic hinges are 3.
The collapse will be
a) Partial b) Complete
c) Over complete d) Can not be ascertained

x) For a combination of dead load and earthquake load, the partial safety factors for
limit state of strength are respectively
a) 1.5, 1 b) 1.2, 1 c) 1.2, 1.2 d) 1, 1.2

xi) Proof stress for minimum bolt tension is given by
a) 0.5 fub b) 0.6 fub c) 0.7 fub d) 0.8 fub

xii) Which of the following is the mode of failure in a fillet weld material ?
a) Tension b) Shear c) Bearing d) Crushing

xiii) The slenderness ratio in a tension member as per IS code where reversal of
stress is due to loads other than wind or seismic should not exceed
a) 350 b) 180 c) 100 d) 60

xiv) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) Joist – ISF d) castelled girder – ISA

______________
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SLR-TJ – 35

Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Attempt any three questions from each Section.
2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ

(Q. No. 1).
3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the solution.
6) Draw the appropriate sketches whenever necessary.

SECTION – I

2. A portal frame ABCD hinged at A and at D and subjected to two point loads W
and W acting at mid point of BC and at B respectively. Take AB = L, BC = 2L and
CD = L. Find the collapse load W and draw the bending moment diagram. 9

3. An unequal angle 1.5 m long, of a truss is connected to the gusset plate. It
carries ultimate tension of 230 KN. Design the section using 4 mm weld. Assume
fy = 250 MPa and fu = 410 MPa. 9

4. A double angle discontinues strut is to carry a factored axial compression of 178 KN.
The length of the strut between the centres of intersection is 3.08 m. Design the
member for the following two cases.

a) Angles placed back to back on opposite side of gusset.

b) Angles placed on the same side of gusset. 9

5. Attempt any three : 9
a) State the theorem of plastic analysis.
b) Explain complete, partial and over complete collapse.
c) Write a short note on failure modes of axially loaded column.
d) Classify the following sections, where fy = 250 MPa.

i) ISMB 400 @ 61.67 Kg/m
ii) ISHB 400@ 77.4 Kg/m.

iii) ISA 75 × 75 × 8.
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SECTION – II

6. Design A simply supported beam of span 8 m effective span carrying a total
factored load of 90 KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction. 9

7. Determine the design panel point loads of fink type roof truss for an industrial
building for the following data :

Overall length of building = 48 m

Overall width of building = 16.5 m

Width (c/c of roof columns) = 16 m

c/c spacing of trusses = 8 m

Rise of truss = 4
1  of span

Self weight of purlins = 318 N/m

Height of columns = 11 m

Roffing and side coverings = Asbestos cement sheet (dead weight = 171 N/m)

The building is located in industrial area Allhabad. Both the ends of the truss are
hinged.

Use steel grade of Fe 410. 9

8. Design battening for column consisting of 2 ISLC 300 placed face to face over
total width of 300 mm. Length of column is 4 m with both ends hinged.
Take fy = 250 MPa. 10

9. A column ISHB 350 @661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable welded gusset base. The base rests on M15 grade
concrete pedestal. 9

_____________________
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Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory and attempt any three questions from each
Section.

2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ
(Q. No. 1).

3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the

solution.
6) Draw the appropriate sketches whenever necessary.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
8) 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 :

i) Which of the following is the mode of failure in a fillet weld material ?
a) Tension b) Shear c) Bearing d) Crushing

ii) The slenderness ratio in a tension member as per IS code where reversal of
stress is due to loads other than wind or seismic should not exceed
a) 350 b) 180 c) 100 d) 60

iii) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) Joist – ISF d) castelled girder – ISA

iv) The deflection of steel beams in buildings other than industrial building is limited
to span divided by
a) 180 b) 250 c) 300 d) 325

P.T.O.

RSet
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v) As per the IS 800 purlins are designed as a
a) Simply supported beams b) Cantilever beams
c) Continuous beams d) Compression member

vi) Sag rods are designed as
a) Compression members b) Tension members
c) Laterally supported beams d) Laterally unsupported beams

vii) A beam section is classed as low shear case when the factored shear force is
less than
a) 0.4 Vd b) 0.6 Vd c) 0.8 Vd d)  Vd

viii) In case of an axially loaded column machined for full bearing, the fastenings
connecting the column to the base plate in gusseted base are designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) Errection loads only

ix) The self weight of a roof truss (N/mm2) may be obtained by
a) (1+5)5 b) (1/3+5)10 c) (1–5)5 d) (1/3 – 5)10

x) For economical spacing of roof truss, if t, p, r are the cost of truss, purlin and roof
coverings respectively, then
a) t = p + r b) t = 2p + r c) t = p + 3r d) t = p + 2r

xi) The design wind speed depends upon
a) Risk coefficient b) Topography of the area
c) Size of the structure d) All of the above

xii) A frame has an indeterminacy of 2 and the numbers of possible plastic hinges are 3.
The collapse will be
a) Partial b) Complete
c) Over complete d) Can not be ascertained

xiii) For a combination of dead load and earthquake load, the partial safety factors for
limit state of strength are respectively
a) 1.5, 1 b) 1.2, 1 c) 1.2, 1.2 d) 1, 1.2

xiv) Proof stress for minimum bolt tension is given by
a) 0.5 fub b) 0.6 fub c) 0.7 fub d) 0.8 fub

______________
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Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Attempt any three questions from each Section.
2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ

(Q. No. 1).
3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the solution.
6) Draw the appropriate sketches whenever necessary.

SECTION – I

2. A portal frame ABCD hinged at A and at D and subjected to two point loads W
and W acting at mid point of BC and at B respectively. Take AB = L, BC = 2L and
CD = L. Find the collapse load W and draw the bending moment diagram. 9

3. An unequal angle 1.5 m long, of a truss is connected to the gusset plate. It
carries ultimate tension of 230 KN. Design the section using 4 mm weld. Assume
fy = 250 MPa and fu = 410 MPa. 9

4. A double angle discontinues strut is to carry a factored axial compression of 178 KN.
The length of the strut between the centres of intersection is 3.08 m. Design the
member for the following two cases.

a) Angles placed back to back on opposite side of gusset.

b) Angles placed on the same side of gusset. 9

5. Attempt any three : 9
a) State the theorem of plastic analysis.
b) Explain complete, partial and over complete collapse.
c) Write a short note on failure modes of axially loaded column.
d) Classify the following sections, where fy = 250 MPa.

i) ISMB 400 @ 61.67 Kg/m
ii) ISHB 400@ 77.4 Kg/m.

iii) ISA 75 × 75 × 8.
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SECTION – II

6. Design A simply supported beam of span 8 m effective span carrying a total
factored load of 90 KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction. 9

7. Determine the design panel point loads of fink type roof truss for an industrial
building for the following data :

Overall length of building = 48 m

Overall width of building = 16.5 m

Width (c/c of roof columns) = 16 m

c/c spacing of trusses = 8 m

Rise of truss = 4
1  of span

Self weight of purlins = 318 N/m

Height of columns = 11 m

Roffing and side coverings = Asbestos cement sheet (dead weight = 171 N/m)

The building is located in industrial area Allhabad. Both the ends of the truss are
hinged.

Use steel grade of Fe 410. 9

8. Design battening for column consisting of 2 ISLC 300 placed face to face over
total width of 300 mm. Length of column is 4 m with both ends hinged.
Take fy = 250 MPa. 10

9. A column ISHB 350 @661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable welded gusset base. The base rests on M15 grade
concrete pedestal. 9

_____________________
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Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory and attempt any three questions from each
Section.

2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ
(Q. No. 1).

3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the

solution.
6) Draw the appropriate sketches whenever necessary.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
8) 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 :

i) Sag rods are designed as
a) Compression members b) Tension members
c) Laterally supported beams d) Laterally unsupported beams

ii) A beam section is classed as low shear case when the factored shear force is
less than
a) 0.4 Vd b) 0.6 Vd c) 0.8 Vd d)  Vd

iii) In case of an axially loaded column machined for full bearing, the fastenings
connecting the column to the base plate in gusseted base are designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) Errection loads only

P.T.O.

SSet
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iv) The self weight of a roof truss (N/mm2) may be obtained by
a) (1+5)5 b) (1/3+5)10 c) (1–5)5 d) (1/3 – 5)10

v) For economical spacing of roof truss, if t, p, r are the cost of truss, purlin and roof
coverings respectively, then
a) t = p + r b) t = 2p + r c) t = p + 3r d) t = p + 2r

vi) The design wind speed depends upon
a) Risk coefficient b) Topography of the area
c) Size of the structure d) All of the above

vii) A frame has an indeterminacy of 2 and the numbers of possible plastic hinges are 3.
The collapse will be
a) Partial b) Complete
c) Over complete d) Can not be ascertained

viii) For a combination of dead load and earthquake load, the partial safety factors for
limit state of strength are respectively
a) 1.5, 1 b) 1.2, 1 c) 1.2, 1.2 d) 1, 1.2

ix) Proof stress for minimum bolt tension is given by
a) 0.5 fub b) 0.6 fub c) 0.7 fub d) 0.8 fub

x) Which of the following is the mode of failure in a fillet weld material ?
a) Tension b) Shear c) Bearing d) Crushing

xi) The slenderness ratio in a tension member as per IS code where reversal of
stress is due to loads other than wind or seismic should not exceed
a) 350 b) 180 c) 100 d) 60

xii) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) Joist – ISF d) castelled girder – ISA

xiii) The deflection of steel beams in buildings other than industrial building is limited
to span divided by
a) 180 b) 250 c) 300 d) 325

xiv) As per the IS 800 purlins are designed as a
a) Simply supported beams b) Cantilever beams
c) Continuous beams d) Compression member

______________
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Seat
No.

T.E. (Civil Engineering) (Part – I) (CGPA) Examination, 2017
DESIGN OF STEEL STRUCTURES

Day and Date : Wednesday, 29-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Attempt any three questions from each Section.
2) Use of IS 800-2007 and IS 875 are allowed, but not allowed for MCQ

(Q. No. 1).
3) Use of scientific non programmable calculator is allowed.
4) Figures to the right indicates the full marks.
5) Assume suitable data if necessary and mention it clearly before the solution.
6) Draw the appropriate sketches whenever necessary.

SECTION – I

2. A portal frame ABCD hinged at A and at D and subjected to two point loads W
and W acting at mid point of BC and at B respectively. Take AB = L, BC = 2L and
CD = L. Find the collapse load W and draw the bending moment diagram. 9

3. An unequal angle 1.5 m long, of a truss is connected to the gusset plate. It
carries ultimate tension of 230 KN. Design the section using 4 mm weld. Assume
fy = 250 MPa and fu = 410 MPa. 9

4. A double angle discontinues strut is to carry a factored axial compression of 178 KN.
The length of the strut between the centres of intersection is 3.08 m. Design the
member for the following two cases.

a) Angles placed back to back on opposite side of gusset.

b) Angles placed on the same side of gusset. 9

5. Attempt any three : 9
a) State the theorem of plastic analysis.
b) Explain complete, partial and over complete collapse.
c) Write a short note on failure modes of axially loaded column.
d) Classify the following sections, where fy = 250 MPa.

i) ISMB 400 @ 61.67 Kg/m
ii) ISHB 400@ 77.4 Kg/m.

iii) ISA 75 × 75 × 8.
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SECTION – II

6. Design A simply supported beam of span 8 m effective span carrying a total
factored load of 90 KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction. 9

7. Determine the design panel point loads of fink type roof truss for an industrial
building for the following data :

Overall length of building = 48 m

Overall width of building = 16.5 m

Width (c/c of roof columns) = 16 m

c/c spacing of trusses = 8 m

Rise of truss = 4
1  of span

Self weight of purlins = 318 N/m

Height of columns = 11 m

Roffing and side coverings = Asbestos cement sheet (dead weight = 171 N/m)

The building is located in industrial area Allhabad. Both the ends of the truss are
hinged.

Use steel grade of Fe 410. 9

8. Design battening for column consisting of 2 ISLC 300 placed face to face over
total width of 300 mm. Length of column is 4 m with both ends hinged.
Take fy = 250 MPa. 10

9. A column ISHB 350 @661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable welded gusset base. The base rests on M15 grade
concrete pedestal. 9

_____________________
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Seat
No. Set P

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 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.

3) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

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

1. Choose the correct alternatives : 14

1) RQD is the ratio of
a) Sum of lengths of rock core pieces greater than 15 cm to the total length of core run
b) Sum of lengths of rock core pieces greater than 10 cm to the total length of core run
c) Sum of lengths of rock core pieces to the total  length of core run
d) Sum of lengths of unbroken rock core pieces to the total length of core run

2) One of the purposes of Soil exploration is
a) To understand the behaviour of the structure
b) To estimate the load coming on the soil
c) To find the quantity and quality of water
d) To determine basic properties of soil

3) Which one of the following is not the assumption made in Terazaghi’s bearing
capacity analysis ?
a) The strip footing has rough base
b) Failure zone do not extend above the horizontal plane through the base of the

footing
c) Plastic zone is not fully developed
d) The elastic zone has straight boundaries

4) How much is the drive weight used in Standard Penetration test as per
IS 2131 : 1981 ?
a) 53.5 kg b) 63.5 kg c) 73.5 kg d) 83.5 kg

P.T.O.
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5) In case of sandy soil, which settlement is predominant ?

a) Immediate settlement

b) Consolidation settlement

c) Secondary consolidation settlement

d) None

6) In case of plate load test seating load to be applied is

a) 5 kPa b) 10 kPa c) 7 kPA d) None

7) These types of soil deposits are often found near the mouths of rivers, along

the perimeters of bays and beneath swamps or lagoons.

a) Weak/compressible soil b) Collapsible soil

c) Expansive soil d) Corrosive soil

8) Curb is a component in case of

a) Box caisson b) Pneumatic caisson

c) Open caisson d) All

9) Swedish circle method of slope stability analysis is used in case of

a) Silty soil b) Sandy soil c) Clayey soil d) None

10) Location of critical slip circle for a given slope can be found by using method

suggested by

a) Taylor b) Cassagrande c) Fellenius d) Bishop

11) Pile used to safeguard waterfront structures is called

a) Uplift pile b) Dolphin pile c) Anchor pile d) None

12) For cantilever sheet pile supporting clayey soil having c = 25 kPa, pressure

intensity at the top of wall is

a) 0 b) –25 kPa c) –50 kPa d) None

13) In pile groups, if we interchange number of rows and number of columns

then efficiency of pile group

a) Will increase b) Will decrease

c) Remain same d) Depend on soil type

14) Friction pile of square and circular shape having same size and length is

used whose capacity is more ?

a) Square b) Circular

c) Square in clayey soil d) Circular in sandy soil

______________
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Seat
No.

 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Answer any three questions out of Q. 2, Q. 3, Q. 4, Q. 5 in Section – I.
3) Q. 6 is compulsory, answer any two questions out of Q. 7, Q.

8 and Q. 9 in Section – II.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Explain any two types of borings with neat sketches. 5
b) A sampler has inner diameter of 68 mm with its thickness 4 mm and cutting edge of

sampler has outer diameter of 81 mm with its thickness 8 mm. Determine area ratio
for the sampler, inside clearance and outside clearance. Draw sketch of the sampler. 4

3. a) A circular footing is resting on stiff saturated clay with unconfined compressive
strength of 250 kN/m2. The depth of foundation is 1.8. Determine the diameter of
the footing by Terazaghi’s analysis if column load is 800 kN. Assume factor of
safety 3. Bulk unit weight of soil is 20 kN/m3. For ϕ = 0 Terazaghi’s bearing

capacity factors, Nc = 5.7, Nq = 1, γN = 0. 5

b) Following observations were recorded by conducting plate load test on two
different size plates at a site : 5

Load (kN) Size of plate Shape of plate Settlement (mm)

50 Circular 0.3 m diameter 25

90 Square 0.45 m side 25

Find the size of square footing to carry a load of 900 kN at the same specified
settlement of 25 mm.

4. a) Calculate the consolidation settlement with the following data.
Foundation size 1.5 m × 1.5 m. Load on foundation 400 kN. Depth of foundation
1.4 m. Density of soil 17.5 kN/m3. Thickness of compressible layer below
foundation is 1.5 m. Compression index is 0.27. Initial void ratio of the soil is 0.6.
Divide the compressible stratum in 3 equal layers for the calculation of consolidation
settlement. Assume 2V : 1H contact pressure distribution. 5

b) Explain the test procedure for standard penetration test. Also mention the
corrections to be done for the observed N. 4
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5. a) Explain various difficult soils and precautions to be taken before construction on
these soils. 5

b) Explain the below ground improvement techniques : 4
i) Vibrofloatation
ii) Sand drains.

SECTION – II

6. Write short notes on any four : (3×4=12)
a) Construction of under reamed pile
b) Different types of combined footing
c) Earth fill cofferdam
d) Converse labbare formula
e) Slope failure.

7. a) Calculate capacity of rectangular pile 0.3 m × 0.4 m of length 12 m embedded  in
clayey soil having C = 45 kPa, ϕ  = 0, α  = 0.64 (Assume suitable data if
required). 4

b) With a neat sketch, explain function of each component of well foundation. 4

8. a) Design a combined footing for two columns carrying a load of 800 kN and
600 kN. Size of each column is 400 mm × 400 mm, c/c distance between column
is 3.6 m, length of footing is 4 m SBC of soil is 160 kN/m2. Draw SFD and BMD. 5

b) What are the ideal requirements of cofferdam (any six) ? 3

9. a) Explain Fellenius method of locating center of critical slip circle. 3
b) A 40°  cutting slope is excavated to a  depth of 8 m in a deep layer of saturated clay

of unit weight 19 kN/m3, the relevant shear strength parameters are cu = 65 kPa.
Determine the factor of safety for the trial failure surface specified in Fig.1. 5

Fig. 1
_____________________
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No. Set Q

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 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.

3) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

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

1. Choose the correct alternatives : 14

1) Curb is a component in case of

a) Box caisson b) Pneumatic caisson

c) Open caisson d) All

2) Swedish circle method of slope stability analysis is used in case of

a) Silty soil b) Sandy soil c) Clayey soil d) None

3) Location of critical slip circle for a given slope can be found by using method

suggested by

a) Taylor b) Cassagrande c) Fellenius d) Bishop

4) Pile used to safeguard waterfront structures is called

a) Uplift pile b) Dolphin pile c) Anchor pile d) None

5) For cantilever sheet pile supporting clayey soil having c = 25 kPa, pressure

intensity at the top of wall is

a) 0 b) –25 kPa c) –50 kPa d) None

6) In pile groups, if we interchange number of rows and number of columns

then efficiency of pile group

a) Will increase b) Will decrease

c) Remain same d) Depend on soil type

P.T.O.
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7) Friction pile of square and circular shape having same size and length is

used whose capacity is more ?

a) Square b) Circular

c) Square in clayey soil d) Circular in sandy soil

8) RQD is the ratio of
a) Sum of lengths of rock core pieces greater than 15 cm to the total length of core run
b) Sum of lengths of rock core pieces greater than 10 cm to the total length of core run
c) Sum of lengths of rock core pieces to the total  length of core run
d) Sum of lengths of unbroken rock core pieces to the total length of core run

9) One of the purposes of Soil exploration is
a) To understand the behaviour of the structure
b) To estimate the load coming on the soil
c) To find the quantity and quality of water
d) To determine basic properties of soil

10) Which one of the following is not the assumption made in Terazaghi’s bearing
capacity analysis ?
a) The strip footing has rough base
b) Failure zone do not extend above the horizontal plane through the base of the

footing
c) Plastic zone is not fully developed
d) The elastic zone has straight boundaries

11) How much is the drive weight used in Standard Penetration test as per
IS 2131 : 1981 ?
a) 53.5 kg b) 63.5 kg c) 73.5 kg d) 83.5 kg

12) In case of sandy soil, which settlement is predominant ?

a) Immediate settlement

b) Consolidation settlement

c) Secondary consolidation settlement

d) None

13) In case of plate load test seating load to be applied is

a) 5 kPa b) 10 kPa c) 7 kPA d) None

14) These types of soil deposits are often found near the mouths of rivers, along

the perimeters of bays and beneath swamps or lagoons.

a) Weak/compressible soil b) Collapsible soil

c) Expansive soil d) Corrosive soil

______________
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Seat
No.

 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Answer any three questions out of Q. 2, Q. 3, Q. 4, Q. 5 in Section – I.
3) Q. 6 is compulsory, answer any two questions out of Q. 7, Q.

8 and Q. 9 in Section – II.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Explain any two types of borings with neat sketches. 5
b) A sampler has inner diameter of 68 mm with its thickness 4 mm and cutting edge of

sampler has outer diameter of 81 mm with its thickness 8 mm. Determine area ratio
for the sampler, inside clearance and outside clearance. Draw sketch of the sampler. 4

3. a) A circular footing is resting on stiff saturated clay with unconfined compressive
strength of 250 kN/m2. The depth of foundation is 1.8. Determine the diameter of
the footing by Terazaghi’s analysis if column load is 800 kN. Assume factor of
safety 3. Bulk unit weight of soil is 20 kN/m3. For ϕ = 0 Terazaghi’s bearing

capacity factors, Nc = 5.7, Nq = 1, γN = 0. 5

b) Following observations were recorded by conducting plate load test on two
different size plates at a site : 5

Load (kN) Size of plate Shape of plate Settlement (mm)

50 Circular 0.3 m diameter 25

90 Square 0.45 m side 25

Find the size of square footing to carry a load of 900 kN at the same specified
settlement of 25 mm.

4. a) Calculate the consolidation settlement with the following data.
Foundation size 1.5 m × 1.5 m. Load on foundation 400 kN. Depth of foundation
1.4 m. Density of soil 17.5 kN/m3. Thickness of compressible layer below
foundation is 1.5 m. Compression index is 0.27. Initial void ratio of the soil is 0.6.
Divide the compressible stratum in 3 equal layers for the calculation of consolidation
settlement. Assume 2V : 1H contact pressure distribution. 5

b) Explain the test procedure for standard penetration test. Also mention the
corrections to be done for the observed N. 4
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5. a) Explain various difficult soils and precautions to be taken before construction on
these soils. 5

b) Explain the below ground improvement techniques : 4
i) Vibrofloatation
ii) Sand drains.

SECTION – II

6. Write short notes on any four : (3×4=12)
a) Construction of under reamed pile
b) Different types of combined footing
c) Earth fill cofferdam
d) Converse labbare formula
e) Slope failure.

7. a) Calculate capacity of rectangular pile 0.3 m × 0.4 m of length 12 m embedded  in
clayey soil having C = 45 kPa, ϕ  = 0, α  = 0.64 (Assume suitable data if
required). 4

b) With a neat sketch, explain function of each component of well foundation. 4

8. a) Design a combined footing for two columns carrying a load of 800 kN and
600 kN. Size of each column is 400 mm × 400 mm, c/c distance between column
is 3.6 m, length of footing is 4 m SBC of soil is 160 kN/m2. Draw SFD and BMD. 5

b) What are the ideal requirements of cofferdam (any six) ? 3

9. a) Explain Fellenius method of locating center of critical slip circle. 3
b) A 40°  cutting slope is excavated to a  depth of 8 m in a deep layer of saturated clay

of unit weight 19 kN/m3, the relevant shear strength parameters are cu = 65 kPa.
Determine the factor of safety for the trial failure surface specified in Fig.1. 5

Fig. 1
_____________________
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Seat
No. Set R

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 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.

3) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

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

1. Choose the correct alternatives : 14

1) In case of sandy soil, which settlement is predominant ?

a) Immediate settlement

b) Consolidation settlement

c) Secondary consolidation settlement

d) None

2) In case of plate load test seating load to be applied is

a) 5 kPa b) 10 kPa c) 7 kPA d) None

3) These types of soil deposits are often found near the mouths of rivers, along

the perimeters of bays and beneath swamps or lagoons.

a) Weak/compressible soil b) Collapsible soil

c) Expansive soil d) Corrosive soil

4) Curb is a component in case of

a) Box caisson b) Pneumatic caisson

c) Open caisson d) All

5) Swedish circle method of slope stability analysis is used in case of

a) Silty soil b) Sandy soil c) Clayey soil d) None

6) Location of critical slip circle for a given slope can be found by using method

suggested by

a) Taylor b) Cassagrande c) Fellenius d) Bishop
P.T.O.
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7) Pile used to safeguard waterfront structures is called

a) Uplift pile b) Dolphin pile c) Anchor pile d) None

8) For cantilever sheet pile supporting clayey soil having c = 25 kPa, pressure

intensity at the top of wall is

a) 0 b) –25 kPa c) –50 kPa d) None

9) In pile groups, if we interchange number of rows and number of columns

then efficiency of pile group

a) Will increase b) Will decrease

c) Remain same d) Depend on soil type

10) Friction pile of square and circular shape having same size and length is

used whose capacity is more ?

a) Square b) Circular

c) Square in clayey soil d) Circular in sandy soil

11) RQD is the ratio of
a) Sum of lengths of rock core pieces greater than 15 cm to the total length of core run
b) Sum of lengths of rock core pieces greater than 10 cm to the total length of core run
c) Sum of lengths of rock core pieces to the total  length of core run
d) Sum of lengths of unbroken rock core pieces to the total length of core run

12) One of the purposes of Soil exploration is
a) To understand the behaviour of the structure
b) To estimate the load coming on the soil
c) To find the quantity and quality of water
d) To determine basic properties of soil

13) Which one of the following is not the assumption made in Terazaghi’s bearing
capacity analysis ?
a) The strip footing has rough base
b) Failure zone do not extend above the horizontal plane through the base of the

footing
c) Plastic zone is not fully developed
d) The elastic zone has straight boundaries

14) How much is the drive weight used in Standard Penetration test as per
IS 2131 : 1981 ?
a) 53.5 kg b) 63.5 kg c) 73.5 kg d) 83.5 kg

______________
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Seat
No.

 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Answer any three questions out of Q. 2, Q. 3, Q. 4, Q. 5 in Section – I.
3) Q. 6 is compulsory, answer any two questions out of Q. 7, Q.

8 and Q. 9 in Section – II.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Explain any two types of borings with neat sketches. 5
b) A sampler has inner diameter of 68 mm with its thickness 4 mm and cutting edge of

sampler has outer diameter of 81 mm with its thickness 8 mm. Determine area ratio
for the sampler, inside clearance and outside clearance. Draw sketch of the sampler. 4

3. a) A circular footing is resting on stiff saturated clay with unconfined compressive
strength of 250 kN/m2. The depth of foundation is 1.8. Determine the diameter of
the footing by Terazaghi’s analysis if column load is 800 kN. Assume factor of
safety 3. Bulk unit weight of soil is 20 kN/m3. For ϕ = 0 Terazaghi’s bearing

capacity factors, Nc = 5.7, Nq = 1, γN = 0. 5

b) Following observations were recorded by conducting plate load test on two
different size plates at a site : 5

Load (kN) Size of plate Shape of plate Settlement (mm)

50 Circular 0.3 m diameter 25

90 Square 0.45 m side 25

Find the size of square footing to carry a load of 900 kN at the same specified
settlement of 25 mm.

4. a) Calculate the consolidation settlement with the following data.
Foundation size 1.5 m × 1.5 m. Load on foundation 400 kN. Depth of foundation
1.4 m. Density of soil 17.5 kN/m3. Thickness of compressible layer below
foundation is 1.5 m. Compression index is 0.27. Initial void ratio of the soil is 0.6.
Divide the compressible stratum in 3 equal layers for the calculation of consolidation
settlement. Assume 2V : 1H contact pressure distribution. 5

b) Explain the test procedure for standard penetration test. Also mention the
corrections to be done for the observed N. 4



Set R

5. a) Explain various difficult soils and precautions to be taken before construction on
these soils. 5

b) Explain the below ground improvement techniques : 4
i) Vibrofloatation
ii) Sand drains.

SECTION – II

6. Write short notes on any four : (3×4=12)
a) Construction of under reamed pile
b) Different types of combined footing
c) Earth fill cofferdam
d) Converse labbare formula
e) Slope failure.

7. a) Calculate capacity of rectangular pile 0.3 m × 0.4 m of length 12 m embedded  in
clayey soil having C = 45 kPa, ϕ  = 0, α  = 0.64 (Assume suitable data if
required). 4

b) With a neat sketch, explain function of each component of well foundation. 4

8. a) Design a combined footing for two columns carrying a load of 800 kN and
600 kN. Size of each column is 400 mm × 400 mm, c/c distance between column
is 3.6 m, length of footing is 4 m SBC of soil is 160 kN/m2. Draw SFD and BMD. 5

b) What are the ideal requirements of cofferdam (any six) ? 3

9. a) Explain Fellenius method of locating center of critical slip circle. 3
b) A 40°  cutting slope is excavated to a  depth of 8 m in a deep layer of saturated clay

of unit weight 19 kN/m3, the relevant shear strength parameters are cu = 65 kPa.
Determine the factor of safety for the trial failure surface specified in Fig.1. 5

Fig. 1
_____________________
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Seat
No. Set S

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 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.

3) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

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

1. Choose the correct alternatives : 14

1) Location of critical slip circle for a given slope can be found by using method

suggested by

a) Taylor b) Cassagrande c) Fellenius d) Bishop

2) Pile used to safeguard waterfront structures is called

a) Uplift pile b) Dolphin pile c) Anchor pile d) None

3) For cantilever sheet pile supporting clayey soil having c = 25 kPa, pressure

intensity at the top of wall is

a) 0 b) –25 kPa c) –50 kPa d) None

4) In pile groups, if we interchange number of rows and number of columns

then efficiency of pile group

a) Will increase b) Will decrease

c) Remain same d) Depend on soil type

5) Friction pile of square and circular shape having same size and length is

used whose capacity is more ?

a) Square b) Circular

c) Square in clayey soil d) Circular in sandy soil

P.T.O.
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6) RQD is the ratio of
a) Sum of lengths of rock core pieces greater than 15 cm to the total length of core run
b) Sum of lengths of rock core pieces greater than 10 cm to the total length of core run
c) Sum of lengths of rock core pieces to the total  length of core run
d) Sum of lengths of unbroken rock core pieces to the total length of core run

7) One of the purposes of Soil exploration is
a) To understand the behaviour of the structure
b) To estimate the load coming on the soil
c) To find the quantity and quality of water
d) To determine basic properties of soil

8) Which one of the following is not the assumption made in Terazaghi’s bearing
capacity analysis ?
a) The strip footing has rough base
b) Failure zone do not extend above the horizontal plane through the base of the

footing
c) Plastic zone is not fully developed
d) The elastic zone has straight boundaries

9) How much is the drive weight used in Standard Penetration test as per
IS 2131 : 1981 ?
a) 53.5 kg b) 63.5 kg c) 73.5 kg d) 83.5 kg

10) In case of sandy soil, which settlement is predominant ?
a) Immediate settlement
b) Consolidation settlement
c) Secondary consolidation settlement
d) None

11) In case of plate load test seating load to be applied is
a) 5 kPa b) 10 kPa c) 7 kPA d) None

12) These types of soil deposits are often found near the mouths of rivers, along
the perimeters of bays and beneath swamps or lagoons.
a) Weak/compressible soil b) Collapsible soil
c) Expansive soil d) Corrosive soil

13) Curb is a component in case of
a) Box caisson b) Pneumatic caisson
c) Open caisson d) All

14) Swedish circle method of slope stability analysis is used in case of
a) Silty soil b) Sandy soil c) Clayey soil d) None

______________
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Seat
No.

 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOTECHNICAL ENGINEERING – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Answer any three questions out of Q. 2, Q. 3, Q. 4, Q. 5 in Section – I.
3) Q. 6 is compulsory, answer any two questions out of Q. 7, Q.

8 and Q. 9 in Section – II.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Explain any two types of borings with neat sketches. 5
b) A sampler has inner diameter of 68 mm with its thickness 4 mm and cutting edge of

sampler has outer diameter of 81 mm with its thickness 8 mm. Determine area ratio
for the sampler, inside clearance and outside clearance. Draw sketch of the sampler. 4

3. a) A circular footing is resting on stiff saturated clay with unconfined compressive
strength of 250 kN/m2. The depth of foundation is 1.8. Determine the diameter of
the footing by Terazaghi’s analysis if column load is 800 kN. Assume factor of
safety 3. Bulk unit weight of soil is 20 kN/m3. For ϕ = 0 Terazaghi’s bearing

capacity factors, Nc = 5.7, Nq = 1, γN = 0. 5

b) Following observations were recorded by conducting plate load test on two
different size plates at a site : 5

Load (kN) Size of plate Shape of plate Settlement (mm)

50 Circular 0.3 m diameter 25

90 Square 0.45 m side 25

Find the size of square footing to carry a load of 900 kN at the same specified
settlement of 25 mm.

4. a) Calculate the consolidation settlement with the following data.
Foundation size 1.5 m × 1.5 m. Load on foundation 400 kN. Depth of foundation
1.4 m. Density of soil 17.5 kN/m3. Thickness of compressible layer below
foundation is 1.5 m. Compression index is 0.27. Initial void ratio of the soil is 0.6.
Divide the compressible stratum in 3 equal layers for the calculation of consolidation
settlement. Assume 2V : 1H contact pressure distribution. 5

b) Explain the test procedure for standard penetration test. Also mention the
corrections to be done for the observed N. 4
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5. a) Explain various difficult soils and precautions to be taken before construction on
these soils. 5

b) Explain the below ground improvement techniques : 4
i) Vibrofloatation
ii) Sand drains.

SECTION – II

6. Write short notes on any four : (3×4=12)
a) Construction of under reamed pile
b) Different types of combined footing
c) Earth fill cofferdam
d) Converse labbare formula
e) Slope failure.

7. a) Calculate capacity of rectangular pile 0.3 m × 0.4 m of length 12 m embedded  in
clayey soil having C = 45 kPa, ϕ  = 0, α  = 0.64 (Assume suitable data if
required). 4

b) With a neat sketch, explain function of each component of well foundation. 4

8. a) Design a combined footing for two columns carrying a load of 800 kN and
600 kN. Size of each column is 400 mm × 400 mm, c/c distance between column
is 3.6 m, length of footing is 4 m SBC of soil is 160 kN/m2. Draw SFD and BMD. 5

b) What are the ideal requirements of cofferdam (any six) ? 3

9. a) Explain Fellenius method of locating center of critical slip circle. 3
b) A 40°  cutting slope is excavated to a  depth of 8 m in a deep layer of saturated clay

of unit weight 19 kN/m3, the relevant shear strength parameters are cu = 65 kPa.
Determine the factor of safety for the trial failure surface specified in Fig.1. 5

Fig. 1
_____________________

SLR-TJ – 43 -4- �������	�



��������		� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������������
���

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����
&� ��
���
�
�
�
�����
��
'�
�����
!	
���	�
��
�	��������	��������

(�)	�
*���
+��	
���
��
 ������	����
�����	

��������
,� �������!"#$%&'���	�������(����	
���
��)����*
+���
��+�,
�-�

�
������
�����	
�.�#+)+�/���0)$#$1$/2�
��3
��
��)���+

&�'(%)*+,���+��-.+�'/+0����0

��������
��������	� ������
���

��  ����	���	�!���	!�����"	��
 !


�# ��	��	��$���	�����%���������	"	������!�����	�	�����&&&&&&&&&&&&��	����

�# �� '# �� !# �� �# ��

�# (����%��	"	�������$�%�����

�# �)� '# �)� !# � �# ��

�# *���%%�!��	�����	������	���	�&&&&&&&&�������������	��	"�$	�

�# +������	 '# ,��	��	� !# ,	���	�'�	 �# -��	��%���	�	

�# .���������"���	"��	�������	� /�������"����&&&&&&&&������0/��

�# 1	��	� '# 2�	��	� !# 34�� �# -���!���	������

5# ��	��	������$	��$	��������!���	��"���

�# 6	���������������6,7 '# ,	���	�������

!# ���!����$�%���	� �# -��	��%���	�	

8# 9��	��������$	�����	�������"����	����!����$�%���	����������

�# .�� '# 7���������%���:�	��������5�;#

!# 3���� �# -��	��%���	�	

�# ,	���!��������

�# ,	�����$����� '# ��$	����������

!#  ��'���������%��#�����'# �# -��	��%���	�	

����%�

�+� �



�+���

�������	�

 ��� ��������		�

<# &&&&&&&&� ��� ��	� ������	� ��������� ������� !�����	�	�� ������!����� ������"���	

����$	�	�������	��

�# /�	��'����$ '# *�!��	������ !# 1���%��� �#  ��������$

=# ��	�������������	��%��61>����&&&&&&&&&&�? )�����

�# @�� '# A� !# @���� �# A����

��# �/��	B	�������	����	�������'	�C	��������	�C��	��%

�#  �	���"��	� '# �	$��������

!# 6!��B	��	$�������� �# >	!�B	��

��# &&&&&&&&&&�"��!���%���	�%����"��$����������!��'���'�	�"���	�

�# D��� '#  ���'���� !# 0�$���	 �# 2����

��#  /�!��'��	��"����(	��$��'������%���

�#  ��'�E��(	��$��'�� '# 3��E��(	��$��'��

!# �!� �# 7�	�����

��# ��	������������������!��	��'����!����	�	�!��'�������%���$���!�����	����

�# ,��������E��	 '#  ��'�������E��	

!# /C��	 �# /E��	���%������$	�

��# ��	�4��������%��	%�	����	E��	��	����

�# �$)!�����)�	! '# �$)!�����)�	��

!# �$)!�����)�� �# �$)!�����)���

&&&&&&&&&&&&&&



�+���

��������		� ��� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������
�58

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����

,3 �*/-�@�*

�� �# 9��	��"����!��!�����!	���	"�$	������$������������	����B��	��F����!�����

�	������D������	����'�	�������!���	��"�����	"�$	������$�F 1

'# 8�����%�"���	"��	�� �������	�� �����������������	��"��	�� ������������0/��'����	�

*���������������	�'����	�����	�	����	�����'	�<�5��$)�������%�	��5�����������?� ����%���

���'	�5��$)����	�	����	�0/�5��%�"���	"��	������!����	���	�������	�0/�� 1

�� �# 3����������%�!����������6,7��6����	E������������	�����%�!����������	����� 


'# .������	��������B	��!��������$����	����	4��	���������������!����	����������$�

���	"	���%�8��!�������"��������������!�	���%�����������������	!�%�!�$��B������88�

6���	� � �G����8�����%�G�������6���	���	��	"	����������%�%�������	�-�G������� 1

�� �# ��%%	�	�����	�'	�"		��������������	�������$�����	����!����$�%���	�� 


'# ��	��1,,�!��!	����������������	���������������������$)1�����������$	�B���	

�%�	���������	���%��	�����$�������������$�����	��!�����	�������8����

 ��!���	�


�# ,+*

��# ,�*

���# >	4��	���	�������$	������

�B# ,,�!��!	��������������	��	!��!���	����$	� 1



�+���

�������	�

 ��� ��������		�

5� D���	����������	����


�# �	��$���%��	���!������'������������	����� 2

'# ,�	���������	��'�!���$	���������!	��� 2

!# 0�!�	������$������'����������E�������������� 2

,3 �*/-�@�**

8� �# 3E������"�����	�����	�!���	�E�$	�����$������	�E�$	�������!�B	�� 1

'# 3E��������	�����!���	�����"�����$��%��	�����$�!���'	��"�����	�����	�!�� 1

�� �# 6����	����������	��"�����/��������%��"��%�������)���0/���%����$)���������	�!�������

�%������	�������*���	!	�B	�����	%%�	������!���$	��%����5���)����B��$�0/������$)��

�/�5��$)���������	�!��������������	���������	��B	��$	�B	��!�����%�%��"��%���	����	�����

���<��)��� ��!���	���	��/��	%�!������������������������������"����	����6���	

�������	��	��	����	�������? �����$��������0/������	���	�����5����������	

�����������/�������?� ����=�����$)�� 1

'# D���	���B����$	�����������B����$	���%��	!	������C	��"���	"��	����	���	�������	�� 


<� �# �	%��	�6���7������������$�B	�!�����%�!�������%��������������� 


'# 3E������"�������	�����	�!��"�����$��%�!�!���	�!���'	�� 1

=� D���	����������	����


�#  ��������$�'����	�!���$��	����� 2

'# 3%%	!����%��������������������� 2

!# H��	���%����������������	���� 2

&&&&&&&&&&&&&&&&&&&&&



��������		� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������������
���

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����
&� ��
���
�
�
�
�����
��
'�
�����
!	
���	�
��
�	��������	��������

(�)	�
*���
+��	
���
��
 ������	����
�����	

��������
,� �������!"#$%&'���	�������(����	
���
��)����*
+���
��+�,
�-�

�
������
�����	
�.�#+)+�/���0)$#$1$/2�
��3
��
��)���+

&�'(%)*+,���+��-.+�'/+0����0

��������
��������	� ������
���

��  ����	���	�!���	!�����"	��
 !


�# $$$$$$$$� ��� ��	� ������	� ��������� ������� !�����	�	�� ������!����� ������"���	

����%	�	�������	��

�# &�	��'����% '# (�!��	������ !# )���*��� �#  ��������%

�# ��	�������������	��*��+),����$$$$$$$$$$�- .�����

�# /�� '# 0� !# /���� �# 0����

�# �&��	1	�������	����	�������'	�2	��������	�2��	��*

�#  �	���"��	� '# �	%��������

!# +!��1	��	%�������� �# ,	!�1	��

�# $$$$$$$$$$�"��!���*���	�*����"��%����������!��'���'�	�"���	�

�# 3��� '#  ���'���� !# 4�%���	 �# 5����

6#  &�!��'��	��"����7	��%��'������*���

�#  ��'�8��7	��%��'�� '# 9��8��7	��%��'��

!# �!� �# :�	�����

;# ��	������������������!��	��'����!����	�	�!��'�������*���%���!�����	����

�# <��������8��	 '#  ��'�������8��	

!# &2��	 �# &8��	���*������%	�

�# ��	�=��������*��	*�	����	8��	��	����

�# �%.!�����.�	! '# �%.!�����.�	��

!# �%.!�����.�� �# �%.!�����.���
����%�

�+� '



�+��'

�������	�

 ��� ��������		�

># ��	��	��%���	�����*���������	"	������!�����	�	�����$$$$$$$$$$$$��	����

�# �� '# �� !# �� �# ��

?# 7����*��	"	�������%�*�����

�# �.� '# �.� !# � �# ��

��# (���**�!��	�����	������	���	�$$$$$$$$�������������	��	"�%	�

�# @������	 '# <��	��	� !# <	���	�'�	 �# A��	��*���	�	

��# B���������"���	"��	�������	� &�������"����$$$$$$$$������4&��

�# )	��	� '# 5�	��	� !# 9=�� �# A���!���	������

��# ��	��	������%	��%	��������!���	��"���

�# +	���������������+<: '# <	���	�������

!# ���!����%�*���	� �# A��	��*���	�	

��# C��	��������%	�����	�������"����	����!����%�*���	����������

�# B�� '# :���������*���D�	��������6�E#

!# 9���� �# A��	��*���	�	

��# <	���!��������

�# <	�����%����� '# ��%	����������

!#  ��'���������*��#�����'# �# A��	��*���	�	

$$$$$$$$$$$$$$



�+��'

��������		� ��� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������
�6;

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����

<9 �(&A�/�(

�� �# C��	��"����!��!�����!	���	"�%	������%������������	����1��	��F����!�����

�	������3������	����'�	�������!���	��"�����	"�%	������%�F 1

'# ;�����*�"���	"��	�� �������	�� �����������������	��"��	�� ������������4&��'����	�

(���������������	�'����	�����	�	����	�����'	�>�6��%.�������*�	��6�����������-� ����*���

���'	�6��%.����	�	����	�4&�6��*�"���	"��	������!����	���	�������	�4&�� 1

�� �# 9����������*�!����������+<:��+����	8������������	�����*�!����������	����� 


'# B������	��������1	��!��������%����	����	=��	���������������!����	����������%�

���	"	���*�;��!�������"��������������!�	���*�����������������	!�*�!�%��1������;;�

+���	� � �G����;�����*�G�������+���	���	��	"	����������*�*�������	�A�G������� 1

�� �# ��**	�	�����	�'	�"		��������������	�������%�����	����!����%�*���	�� 


'# ��	��)<<�!��!	����������������	���������������������%.)�����������%	�1���	

�*�	���������	���*��	�����%�������������%�����	��!�����	�������;����

 ��!���	�


�# <@(

��# <�(

���# ,	=��	���	�������%	������

�1# <<�!��!	��������������	��	!��!���	����%	� 1



�+��'

�������	�

 ��� ��������		�

6� 3���	����������	����


�# �	��%���*��	���!������'������������	����� 2

'# <�	���������	��'�!���%	���������!	��� 2

!# 4�!�	������%������'����������8�������������� 2

<9 �(&A�/�((

;� �# 98������"�����	�����	�!���	�8�%	�����%������	�8�%	�������!�1	�� 1

'# 98��������	�����!���	�����"�����%��*��	�����%�!���'	��"�����	�����	�!�� 1

�� �# +����	����������	��"�����&��������*��"��*�������.���4&���*����%.���������	�!�������

�*������	�������(���	!	�1	�����	**�	������!���%	��*����6���.����1��%�4&������%.��

�&�6��%.���������	�!��������������	���������	��1	��%	�1	��!�����*�*��"��*���	����	�����

���>��.��� ��!���	���	��&��	*�!������������������������������"����	����+���	

�������	��	��	����	�������- �����%��������4&������	���	�����6����������	

�����������&�������-� ����?�����%.�� 1

'# 3���	���1����%	�����������1����%	���*��	!	������2	��"���	"��	����	���	�������	�� 


>� �# �	*��	�+���:������������%�1	�!�����*�!�������*��������������� 


'# 98������"�������	�����	�!��"�����%��*�!�!���	�!���'	�� 1

?� 3���	����������	����


�#  ��������%�'����	�!���%��	����� 2

'# 9**	!����*��������������������� 2

!# H��	���*����������������	���� 2

$$$$$$$$$$$$$$$$$$$$$



��������		� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������������
���

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����
&� ��
���
�
�
�
�����
��
'�
�����
!	
���	�
��
�	��������	��������

(�)	�
*���
+��	
���
��
 ������	����
�����	

��������
,� �������!"#$%&'���	�������(����	
���
��)����*
+���
��+�,
�-�

�
������
�����	
�.�#+)+�/���0)$#$1$/2�
��3
��
��)���+

&�'(%)*+,���+��-.+�'/+0����0

��������
��������	� ������
���

��  ����	���	�!���	!�����"	��
 !


�# ��	��	������$	��$	��������!���	��"���

�# %	���������������%&' (# &	���	�������

!# ���!����$�)���	� �# *��	��)���	�	

�# +��	��������$	�����	�������"����	����!����$�)���	����������

�# ,�� (# '���������)���-�	��������.�/#

!# 0���� �# *��	��)���	�	

�# &	���!��������

�# &	�����$����� (# ��$	����������

!#  ��(���������)��#�����(# �# *��	��)���	�	

�# 11111111� ��� ��	� ������	� ��������� ������� !�����	�	�� ������!����� ������"���	

����$	�	�������	��

�# 2�	��(����$ (# 3�!��	������ !# 4���)��� �#  ��������$

.# ��	�������������	��)��%45����1111111111�6 7�����

�# 8�� (# 9� !# 8���� �# 9����

:# �2��	;	�������	����	�������(	�<	��������	�<��	��)

�#  �	���"��	� (# �	$��������

!# %!��;	��	$�������� �# 5	!�;	��

����%�

�+� �



�+���

�������	�

 ��� ��������		�

�# 1111111111�"��!���)���	�)����"��$����������!��(���(�	�"���	�

�# =��� (#  ���(���� !# >�$���	 �# ?����

@#  2�!��(��	��"����A	��$��(������)���

�#  ��(�B��A	��$��(�� (# 0��B��A	��$��(��

!# �!� �# '�	�����

C# ��	������������������!��	��(����!����	�	�!��(�������)���$���!�����	����

�# &��������B��	 (#  ��(�������B��	

!# 2<��	 �# 2B��	���)������$	�

��# ��	�D��������)��	)�	����	B��	��	����

�# �$7!�����7�	! (# �$7!�����7�	��

!# �$7!�����7�� �# �$7!�����7���

��# ��	��	��$���	�����)���������	"	������!�����	�	�����111111111111��	����

�# �� (# �� !# �� �# ��

��# A����)��	"	�������$�)�����

�# �7� (# �7� !# � �# ��

��# 3���))�!��	�����	������	���	�11111111�������������	��	"�$	�

�# E������	 (# &��	��	� !# &	���	�(�	 �# *��	��)���	�	

��# ,���������"���	"��	�������	� 2�������"����11111111������>2��

�# 4	��	� (# ?�	��	� !# 0D�� �# *���!���	������

11111111111111



�+���

��������		� ��� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������
�.:

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����

&0 �32*�8�3

�� �# +��	��"����!��!�����!	���	"�$	������$������������	����;��	��F����!�����

�	������=������	����(�	�������!���	��"�����	"�$	������$�F 1

(# :�����)�"���	"��	�� �������	�� �����������������	��"��	�� ������������>2��(����	�

3���������������	�(����	�����	�	����	�����(	�@�.��$7�������)�	��.�����������6� ����)���

���(	�.��$7����	�	����	�>2�.��)�"���	"��	������!����	���	�������	�>2�� 1

�� �# 0����������)�!����������%&'��%����	B������������	�����)�!����������	����� 


(# ,������	��������;	��!��������$����	����	D��	���������������!����	����������$�

���	"	���)�:��!�������"��������������!�	���)�����������������	!�)�!�$��;������::�

%���	� � �G����:�����)�G�������%���	���	��	"	����������)�)�������	�*�G������� 1

�� �# ��))	�	�����	�(	�"		��������������	�������$�����	����!����$�)���	�� 


(# ��	��4&&�!��!	����������������	���������������������$74�����������$	�;���	

�)�	���������	���)��	�����$�������������$�����	��!�����	�������:����

 ��!���	�


�# &E3

��# &�3

���# 5	D��	���	�������$	������

�;# &&�!��!	��������������	��	!��!���	����$	� 1



�+���

�������	�

 ��� ��������		�

.� =���	����������	����


�# �	��$���)��	���!������(������������	����� 2

(# &�	���������	��(�!���$	���������!	��� 2

!# >�!�	������$������(����������B�������������� 2

&0 �32*�8�33

:� �# 0B������"�����	�����	�!���	�B�$	�����$������	�B�$	�������!�;	�� 1

(# 0B��������	�����!���	�����"�����$��)��	�����$�!���(	��"�����	�����	�!�� 1

�� �# %����	����������	��"�����2��������)��"��)�������7���>2���)����$7���������	�!�������

�)������	�������3���	!	�;	�����	))�	������!���$	��)����.���7����;��$�>2������$7��

�2�.��$7���������	�!��������������	���������	��;	��$	�;	��!�����)�)��"��)���	����	�����

���@��7��� ��!���	���	��2��	)�!������������������������������"����	����%���	

�������	��	��	����	�������6 �����$��������>2������	���	�����.����������	

�����������2�������6� ����C�����$7�� 1

(# =���	���;����$	�����������;����$	���)��	!	������<	��"���	"��	����	���	�������	�� 


@� �# �	)��	�%���'������������$�;	�!�����)�!�������)��������������� 


(# 0B������"�������	�����	�!��"�����$��)�!�!���	�!���(	�� 1

C� =���	����������	����


�#  ��������$�(����	�!���$��	����� 2

(# 0))	!����)��������������������� 2

!# H��	���)����������������	���� 2

111111111111111111111



��������		� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������������
���

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����
&� ��
���
�
�
�
�����
��
'�
�����
!	
���	�
��
�	��������	��������

(�)	�
*���
+��	
���
��
 ������	����
�����	

��������
,� �������!"#$%&'���	�������(����	
���
��)����*
+���
��+�,
�-�

�
������
�����	
�.�#+)+�/���0)$#$1$/2�
��3
��
��)���+

&�'(%)*+,���+��-.+�'/+0����0

��������
��������	� ������
���

��  ����	���	�!���	!�����"	��
 !


�# �$��	%	�������	����	�������&	�'	��������	�'��	��(

�#  �	���"��	� &# �	)��������

!# *!��%	��	)�������� �# +	!�%	��

�# ,,,,,,,,,,�"��!���(���	�(����"��)����������!��&���&�	�"���	�

�# -��� &#  ���&���� !# .�)���	 �# /����

�#  $�!��&��	��"����0	��)��&������(���

�#  ��&�1��0	��)��&�� &# 2��1��0	��)��&��

!# �!� �# 3�	�����

�# ��	������������������!��	��&����!����	�	�!��&�������(���)���!�����	����

�# 4��������1��	 &#  ��&�������1��	

!# $'��	 �# $1��	���(������)	�

5# ��	�6��������(��	(�	����	1��	��	����

�# �)7!�����7�	! &# �)7!�����7�	��

!# �)7!�����7�� �# �)7!�����7���

8# ��	��	��)���	�����(���������	"	������!�����	�	�����,,,,,,,,,,,,��	����

�# �� &# �� !# �� �# ��

����%�

�+� �



�+���

�������	�

 ��� ��������		�

�# 0����(��	"	�������)�(�����

�# �7� &# �7� !# � �# ��

9# :���((�!��	�����	������	���	�,,,,,,,,�������������	��	"�)	�

�# ;������	 &# 4��	��	� !# 4	���	�&�	 �# <��	��(���	�	

=# >���������"���	"��	�������	� $�������"����,,,,,,,,������.$��

�# ?	��	� &# /�	��	� !# 26�� �# <���!���	������

��# ��	��	������)	��)	��������!���	��"���

�# *	���������������*43 &# 4	���	�������

!# ���!����)�(���	� �# <��	��(���	�	

��# @��	��������)	�����	�������"����	����!����)�(���	����������

�# >�� &# 3���������(���A�	��������5�B#

!# 2���� �# <��	��(���	�	

��# 4	���!��������

�# 4	�����)����� &# ��)	����������

!#  ��&���������(��#�����&# �# <��	��(���	�	

��# ,,,,,,,,� ��� ��	� ������	� ��������� ������� !�����	�	�� ������!����� ������"���	

����)	�	�������	��

�# $�	��&����) &# :�!��	������ !# ?���(��� �#  ��������)

��# ��	�������������	��(��*?+����,,,,,,,,,,�C 7�����

�# D�� &# E� !# D���� �# E����

,,,,,,,,,,,,,,



�+���

��������		� ��� �������	�



� � � �

� � �

�����������������	������������������������� !"

�#$��%#&�#�����#��#����#��	� ��

�����������	�
�������������������� ������
�58

���	�
������������������������

��������	
���� �� ����	���������
��	����
����
�	�����
�
����	�
��	����
�����
��
 ��	����
���
 �
 ���
 ��
�	�����
�
 ��� ���
���	
 ��� �����
��	����
����
��	����
���
�
��
��	����
���
��

�� �����	
��
��	��	���
�������	
����
�����
 � �����������!�	
����
����������	�	��"
���
�	�����
��

�������
#� $	
��
���
%��������!�	
����������
�
���
����

42 �:$<�D�:

�� �# @��	��"����!��!�����!	���	"�)	������)������������	����%��	��F����!�����

�	������-������	����&�	�������!���	��"�����	"�)	������)�F 1

&# 8�����(�"���	"��	�� �������	�� �����������������	��"��	�� ������������.$��&����	�

:���������������	�&����	�����	�	����	�����&	�9�5��)7�������(�	��5�����������C� ����(���

���&	�5��)7����	�	����	�.$�5��(�"���	"��	������!����	���	�������	�.$�� 1

�� �# 2����������(�!����������*43��*����	1������������	�����(�!����������	����� 


&# >������	��������%	��!��������)����	����	6��	���������������!����	����������)�

���	"	���(�8��!�������"��������������!�	���(�����������������	!�(�!�)��%������88�

*���	� � �G����8�����(�G�������*���	���	��	"	����������(�(�������	�<�G������� 1

�� �# ��((	�	�����	�&	�"		��������������	�������)�����	����!����)�(���	�� 


&# ��	��?44�!��!	����������������	���������������������)7?�����������)	�%���	

�(�	���������	���(��	�����)�������������)�����	��!�����	�������8����

 ��!���	�


�# 4;:

��# 4�:

���# +	6��	���	�������)	������

�%# 44�!��!	��������������	��	!��!���	����)	� 1



�+���

�������	�

 ��� ��������		�

5� -���	����������	����


�# �	��)���(��	���!������&������������	����� 2

&# 4�	���������	��&�!���)	���������!	��� 2

!# .�!�	������)������&����������1�������������� 2

42 �:$<�D�::

8� �# 21������"�����	�����	�!���	�1�)	�����)������	�1�)	�������!�%	�� 1

&# 21��������	�����!���	�����"�����)��(��	�����)�!���&	��"�����	�����	�!�� 1

�� �# *����	����������	��"�����$��������(��"��(�������7���.$���(����)7���������	�!�������

�(������	�������:���	!	�%	�����	((�	������!���)	��(����5���7����%��)�.$������)7��

�$�5��)7���������	�!��������������	���������	��%	��)	�%	��!�����(�(��"��(���	����	�����

���9��7��� ��!���	���	��$��	(�!������������������������������"����	����*���	

�������	��	��	����	�������C �����)��������.$������	���	�����5����������	

�����������$�������C� ����=�����)7�� 1

&# -���	���%����)	�����������%����)	���(��	!	������'	��"���	"��	����	���	�������	�� 


9� �# �	(��	�*���3������������)�%	�!�����(�!�������(��������������� 


&# 21������"�������	�����	�!��"�����)��(�!�!���	�!���&	�� 1

=� -���	����������	����


�#  ��������)�&����	�!���)��	����� 2

&# 2((	!����(��������������������� 2

!# H��	���(����������������	���� 2

,,,,,,,,,,,,,,,,,,,,,



�������	� SLR-TJ – 45
Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – 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. Each question carries 1 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) Assume suitable data if necessary but mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Choose the correct statement from the following.

1) A WBS need not be hierarchical in nature
2) A WBS is a framework for converting project objectives to specific deliverables
3) A WBS need not be comprehensive, there can be gaps in job logic
4) A WBS should have a level of detail required to plan, communicate, monitor and control the

project
a) All the above are true b) 1 and 2 are true; 3 and 4 are false
c) 2 and 3 are true; 1 and 4 are false d) 2 and 4 are true; 1 and 3 are false

2) Identify the correct statements about WBS.
1) A WBS can have multiple dimensions
2) The greater the number of positive answers for WBS level of detail guidelines, the weaker the

justification for breaking down the work package
3) Activities are the lowest elements of a WBS
4) A lower level (child) WBS element represents 100% of work applicable to the next higher

element (parent)
a) True – 1, 2 and 4; False – 3 b) True – 2, 3 and 4; False – 1
c) True – 1, 3 and 4; False – 2 d) All the above are True

3) Choose the best option that fits the following statement.

The _________ of time management tools depends on the _________ of the project.
a) Identity, Quality b) Utility, Complexity
c) Functionality, Creativity d) Equity, Quantity

4) Identify the possible generic sequence to develop a Gantt chart for the 8 steps given below :
1) Identify milestones
2) Represent activity duration with rectangle bars
3) Track the progress
4) Identify duration and sequence of activity
5) Identify activities

P.T.O.
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6) Draw horizontal time axis
7) Shade the bars when activities are complete
8) Write activities in the column left hand side

a) Step – 5, 1, 4, 6, 8, 2, 7, 3 b) Step – 1, 3, 5, 7, 4, 8, 2, 6

c) Step – 1, 3, 5, 7, 8, 2, 4, 6 d) Step – 2, 4, 6, 8, 1, 3, 5, 7

5) Bar charts

1) Can represent only continuous activities and cannot represent discontinuous activities
2) Will not be suitable to represent projects with a number of activities
3) Can be used as a good summary tool
4) Can represent dependencies between activities
a) True – 1 and 2; False – 3 and 4 b) True – 1 and 3; False – 2 and 4
c) True – 2 and 3; False – 1 and 4 d) True – 1 and 4; False – 2 and 3

6) The key disadvantage of a bar chart is that _________ cannot be represented.

a) Dependency b) Duration c) Progress d) Finish

7) The advantage of a bar chart is that

1) Intuitive representation 2) A good communication tool
3) Suitable for many numbers of activities 4) Ideal for simple projects
a) True : 1, 2 and 3 b) True : 2, 3 and 4 c) True 1, 2 and 4 d) True : 1 and 4

8) When total interest charged is directly proportional to principal amount invested, the interest rate

and no. of  years for which that principal amount is invested is called

a) Interest b) Simple interest c) Compound interest d) Effective interest

9) For finding how much additional capital expenditure is necessary at represent time to achieve future

cost benefits over the life of facility is

a) Value Engineering b) Sensitivity Analysis c) Life cycle d) None of these

10) 20% rate per month compounded biannually is ________ type of interest rate.

a) Nominal b) Effective c) Simple d) None of these

11) A person has taken a personal loan finance, EMI will be decided using

a) USCAF b) USCRF c) USPWF d) USSFF

12) The value of machinery obtained when it becomes absolutely useless except for sale as junk is

a) Bank value b) Salvage value c) Scrap value d) Distress value

13) To get fixed amount after particular period how much money will have to be deposited at the end of

equal period is calculated using

a) USPWF b) USSFF c) USCAF d) USCRF

14) If an interest rate is being compounded quarterly, the period ‘n’ is equal to

a) 4 b) 6 c) 12 d) 1

______________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. 2 and 6 are compulsory. Attempt any two out of Q. 3 to Q. 5 and any two

out of Q. 7 to Q. 9.

2) Assume suitable data if necessary but mention it clearly.

SECTION – I

2. A) Use the following data. The cost expenditure for performing the six activities, start date, duration is
given in Table 1. Draw a bar chart and find the respective total cost on day 3, day 5 and day 6. 5

Table 1

Activity Start on day Duration Cost/day

A 2 2 Rs. 4,550

B 3 3 Rs. 3,175

C 4 2 Rs. 6,995

D 5 3 Rs. 1,556

E 5 4 Rs. 789

F 9 1 Rs. 9,000

B) Use the following data given in Table 2.

Activity Duration Predecessor

A 2 –

B 4 A

C 3 A

D 6 B, C

E 7 B

F 3 D, E

Draw the network. Show the duration and critical path of the project network. What are the ES, EF,
LS, LF of the activity D ? 5

3. A) Draw the network. Show the duration and critical path of the project network. 5

Activity Predecessor Duration

1 Start – 0

2 Excavate 1 1

3 Anchor 1 2 2

4 Footing 1 2 3
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5 Tower 1 4 2

6 Footing 2 4 3

7 Tower 2 5, 6 2

8 Anchor 2 3 2

9 Braces and guys 7, 8 2

10 String cables 7, 8 4

11 Hangers and pipe racks 10 4

12 Lay pipes 9, 11 3

13 Paint 12 2

B) Calculate all types of floats for all the activities in the network of Q. 3 (A). 4

4. A) The details of the Project network are given below in table.

Activity Predecessor Optimistic (days) Most Likely (days) Pessimistic (days)

A – 2 3 5

B – 2 4 6

C – 4 8 14

D A 4 8 12

E B 8 10 15

F B 3 3 6

G C 6 9 12

H D, E 2 7 9

I E, D 1 3 7

J F, G 2 6 10

K F, G 4 7 10

Calculate the standard deviation for the project. 5

B) The details of the project network are given below in table.

Activity   Predecessors Duration (days) Resource Rate/day

A B, C 7 7

B – 6 5

C – 5 6

D C 4 3

E A 9 2

F D 6 4

G D 11 4

H F 8 6

I E 4 3

J I 6 2

K H, I 9 5

If all activities are started on early start what is the maximum daily resource requirement. 4
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5. Write short notes on : 9

i) Reports generated by Project Management Software.

ii) Role of information in decision making.

iii) Precedence network.

SECTION – II

6. a) What are the various types of non-discounting methods ? Explain Payback period method. 4

b) A building has been rented on an annual rent of Rs. 4,800. The life of the building is expected to be
12 years. If the major repairs to the building are done now, its life shall be increased by another
15 years. The major repairs will cost Rs. 25,000.

Determine whether it would be economical to do the major repair of the building or not, i = 6% per
year. 6

7. a) What is the difference between nominal interest rate and effective interest rate ? 4

b) When his son was born, a man deposited a sum of money in a saving bank at 10% interest per year
compounded quarterly. On his 20th birthday the son received Rs. 1,00,000 that had accumulated.
How much his father did deposited 20 years before ? 5

8. a) What is Time value of money ? 4

b) A building which having a life of 80 years and 2 choices are available for a particular component
replacement of the building. Choice A-Initial cost and replacement cost same as Rs. 4,000 and life of
component 20 years. Choice B – Initial cost and replacement cost same as Rs. 6,000 and life of
the component 40 years. Money worth is 5%, find the more economical choice. 5

9. Write a short note on (3 marks each) : 9

a) Value engineering

b) Life Cycle costing

c) Capitalised cost method.

____________________
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T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – 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. Each question carries 1 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) Assume suitable data if necessary but mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) When total interest charged is directly proportional to principal amount invested, the interest rate
and no. of  years for which that principal amount is invested is called

a) Interest b) Simple interest c) Compound interest d) Effective interest

2) For finding how much additional capital expenditure is necessary at represent time to achieve future
cost benefits over the life of facility is

a) Value Engineering b) Sensitivity Analysis c) Life cycle d) None of these

3) 20% rate per month compounded biannually is ________ type of interest rate.

a) Nominal b) Effective c) Simple d) None of these

4) A person has taken a personal loan finance, EMI will be decided using

a) USCAF b) USCRF c) USPWF d) USSFF

5) The value of machinery obtained when it becomes absolutely useless except for sale as junk is

a) Bank value b) Salvage value c) Scrap value d) Distress value

6) To get fixed amount after particular period how much money will have to be deposited at the end of
equal period is calculated using

a) USPWF b) USSFF c) USCAF d) USCRF

7) If an interest rate is being compounded quarterly, the period ‘n’ is equal to
a) 4 b) 6 c) 12 d) 1

8) Choose the correct statement from the following.

1) A WBS need not be hierarchical in nature
2) A WBS is a framework for converting project objectives to specific deliverables
3) A WBS need not be comprehensive, there can be gaps in job logic
4) A WBS should have a level of detail required to plan, communicate, monitor and control the

project
a) All the above are true b) 1 and 2 are true; 3 and 4 are false
c) 2 and 3 are true; 1 and 4 are false d) 2 and 4 are true; 1 and 3 are false

P.T.O.
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9) Identify the correct statements about WBS.
1) A WBS can have multiple dimensions
2) The greater the number of positive answers for WBS level of detail guidelines, the weaker the

justification for breaking down the work package
3) Activities are the lowest elements of a WBS
4) A lower level (child) WBS element represents 100% of work applicable to the next higher

element (parent)
a) True – 1, 2 and 4; False – 3 b) True – 2, 3 and 4; False – 1
c) True – 1, 3 and 4; False – 2 d) All the above are True

10) Choose the best option that fits the following statement.

The _________ of time management tools depends on the _________ of the project.
a) Identity, Quality b) Utility, Complexity
c) Functionality, Creativity d) Equity, Quantity

11) Identify the possible generic sequence to develop a Gantt chart for the 8 steps given below :
1) Identify milestones
2) Represent activity duration with rectangle bars
3) Track the progress
4) Identify duration and sequence of activity
5) Identify activities
6) Draw horizontal time axis
7) Shade the bars when activities are complete
8) Write activities in the column left hand side

a) Step – 5, 1, 4, 6, 8, 2, 7, 3 b) Step – 1, 3, 5, 7, 4, 8, 2, 6

c) Step – 1, 3, 5, 7, 8, 2, 4, 6 d) Step – 2, 4, 6, 8, 1, 3, 5, 7

12) Bar charts

1) Can represent only continuous activities and cannot represent discontinuous activities
2) Will not be suitable to represent projects with a number of activities
3) Can be used as a good summary tool
4) Can represent dependencies between activities
a) True – 1 and 2; False – 3 and 4 b) True – 1 and 3; False – 2 and 4
c) True – 2 and 3; False – 1 and 4 d) True – 1 and 4; False – 2 and 3

13) The key disadvantage of a bar chart is that _________ cannot be represented.

a) Dependency b) Duration c) Progress d) Finish

14) The advantage of a bar chart is that

1) Intuitive representation 2) A good communication tool
3) Suitable for many numbers of activities 4) Ideal for simple projects

a) True : 1, 2 and 3 b) True : 2, 3 and 4 c) True 1, 2 and 4 d) True : 1 and 4

______________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. 2 and 6 are compulsory. Attempt any two out of Q. 3 to Q. 5 and any two

out of Q. 7 to Q. 9.

2) Assume suitable data if necessary but mention it clearly.

SECTION – I

2. A) Use the following data. The cost expenditure for performing the six activities, start date, duration is
given in Table 1. Draw a bar chart and find the respective total cost on day 3, day 5 and day 6. 5

Table 1

Activity Start on day Duration Cost/day

A 2 2 Rs. 4,550

B 3 3 Rs. 3,175

C 4 2 Rs. 6,995

D 5 3 Rs. 1,556

E 5 4 Rs. 789

F 9 1 Rs. 9,000

B) Use the following data given in Table 2.

Activity Duration Predecessor

A 2 –

B 4 A

C 3 A

D 6 B, C

E 7 B

F 3 D, E

Draw the network. Show the duration and critical path of the project network. What are the ES, EF,
LS, LF of the activity D ? 5

3. A) Draw the network. Show the duration and critical path of the project network. 5

Activity Predecessor Duration

1 Start – 0

2 Excavate 1 1

3 Anchor 1 2 2

4 Footing 1 2 3
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5 Tower 1 4 2

6 Footing 2 4 3

7 Tower 2 5, 6 2

8 Anchor 2 3 2

9 Braces and guys 7, 8 2

10 String cables 7, 8 4

11 Hangers and pipe racks 10 4

12 Lay pipes 9, 11 3

13 Paint 12 2

B) Calculate all types of floats for all the activities in the network of Q. 3 (A). 4

4. A) The details of the Project network are given below in table.

Activity Predecessor Optimistic (days) Most Likely (days) Pessimistic (days)

A – 2 3 5

B – 2 4 6

C – 4 8 14

D A 4 8 12

E B 8 10 15

F B 3 3 6

G C 6 9 12

H D, E 2 7 9

I E, D 1 3 7

J F, G 2 6 10

K F, G 4 7 10

Calculate the standard deviation for the project. 5

B) The details of the project network are given below in table.

Activity   Predecessors Duration (days) Resource Rate/day

A B, C 7 7

B – 6 5

C – 5 6

D C 4 3

E A 9 2

F D 6 4

G D 11 4

H F 8 6

I E 4 3

J I 6 2

K H, I 9 5

If all activities are started on early start what is the maximum daily resource requirement. 4
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5. Write short notes on : 9

i) Reports generated by Project Management Software.

ii) Role of information in decision making.

iii) Precedence network.

SECTION – II

6. a) What are the various types of non-discounting methods ? Explain Payback period method. 4

b) A building has been rented on an annual rent of Rs. 4,800. The life of the building is expected to be
12 years. If the major repairs to the building are done now, its life shall be increased by another
15 years. The major repairs will cost Rs. 25,000.

Determine whether it would be economical to do the major repair of the building or not, i = 6% per
year. 6

7. a) What is the difference between nominal interest rate and effective interest rate ? 4

b) When his son was born, a man deposited a sum of money in a saving bank at 10% interest per year
compounded quarterly. On his 20th birthday the son received Rs. 1,00,000 that had accumulated.
How much his father did deposited 20 years before ? 5

8. a) What is Time value of money ? 4

b) A building which having a life of 80 years and 2 choices are available for a particular component
replacement of the building. Choice A-Initial cost and replacement cost same as Rs. 4,000 and life of
component 20 years. Choice B – Initial cost and replacement cost same as Rs. 6,000 and life of
the component 40 years. Money worth is 5%, find the more economical choice. 5

9. Write a short note on (3 marks each) : 9

a) Value engineering

b) Life Cycle costing

c) Capitalised cost method.

____________________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – 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. Each question carries 1 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) Assume suitable data if necessary but mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Bar charts

1) Can represent only continuous activities and cannot represent discontinuous activities
2) Will not be suitable to represent projects with a number of activities
3) Can be used as a good summary tool
4) Can represent dependencies between activities
a) True – 1 and 2; False – 3 and 4 b) True – 1 and 3; False – 2 and 4
c) True – 2 and 3; False – 1 and 4 d) True – 1 and 4; False – 2 and 3

2) The key disadvantage of a bar chart is that _________ cannot be represented.

a) Dependency b) Duration c) Progress d) Finish

3) The advantage of a bar chart is that

1) Intuitive representation 2) A good communication tool
3) Suitable for many numbers of activities 4) Ideal for simple projects
a) True : 1, 2 and 3 b) True : 2, 3 and 4 c) True 1, 2 and 4 d) True : 1 and 4

4) When total interest charged is directly proportional to principal amount invested, the interest rate

and no. of  years for which that principal amount is invested is called

a) Interest b) Simple interest c) Compound interest d) Effective interest

5) For finding how much additional capital expenditure is necessary at represent time to achieve future

cost benefits over the life of facility is

a) Value Engineering b) Sensitivity Analysis c) Life cycle d) None of these

6) 20% rate per month compounded biannually is ________ type of interest rate.

a) Nominal b) Effective c) Simple d) None of these

7) A person has taken a personal loan finance, EMI will be decided using

a) USCAF b) USCRF c) USPWF d) USSFF

P.T.O.
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8) The value of machinery obtained when it becomes absolutely useless except for sale as junk is

a) Bank value b) Salvage value c) Scrap value d) Distress value

9) To get fixed amount after particular period how much money will have to be deposited at the end of

equal period is calculated using

a) USPWF b) USSFF c) USCAF d) USCRF

10) If an interest rate is being compounded quarterly, the period ‘n’ is equal to

a) 4 b) 6 c) 12 d) 1

11) Choose the correct statement from the following.

1) A WBS need not be hierarchical in nature
2) A WBS is a framework for converting project objectives to specific deliverables
3) A WBS need not be comprehensive, there can be gaps in job logic
4) A WBS should have a level of detail required to plan, communicate, monitor and control the

project
a) All the above are true b) 1 and 2 are true; 3 and 4 are false
c) 2 and 3 are true; 1 and 4 are false d) 2 and 4 are true; 1 and 3 are false

12) Identify the correct statements about WBS.
1) A WBS can have multiple dimensions
2) The greater the number of positive answers for WBS level of detail guidelines, the weaker the

justification for breaking down the work package
3) Activities are the lowest elements of a WBS
4) A lower level (child) WBS element represents 100% of work applicable to the next higher

element (parent)
a) True – 1, 2 and 4; False – 3 b) True – 2, 3 and 4; False – 1
c) True – 1, 3 and 4; False – 2 d) All the above are True

13) Choose the best option that fits the following statement.

The _________ of time management tools depends on the _________ of the project.
a) Identity, Quality b) Utility, Complexity
c) Functionality, Creativity d) Equity, Quantity

14) Identify the possible generic sequence to develop a Gantt chart for the 8 steps given below :
1) Identify milestones
2) Represent activity duration with rectangle bars
3) Track the progress
4) Identify duration and sequence of activity
5) Identify activities
6) Draw horizontal time axis
7) Shade the bars when activities are complete
8) Write activities in the column left hand side

a) Step – 5, 1, 4, 6, 8, 2, 7, 3 b) Step – 1, 3, 5, 7, 4, 8, 2, 6

c) Step – 1, 3, 5, 7, 8, 2, 4, 6 d) Step – 2, 4, 6, 8, 1, 3, 5, 7

______________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. 2 and 6 are compulsory. Attempt any two out of Q. 3 to Q. 5 and any two

out of Q. 7 to Q. 9.

2) Assume suitable data if necessary but mention it clearly.

SECTION – I

2. A) Use the following data. The cost expenditure for performing the six activities, start date, duration is
given in Table 1. Draw a bar chart and find the respective total cost on day 3, day 5 and day 6. 5

Table 1

Activity Start on day Duration Cost/day

A 2 2 Rs. 4,550

B 3 3 Rs. 3,175

C 4 2 Rs. 6,995

D 5 3 Rs. 1,556

E 5 4 Rs. 789

F 9 1 Rs. 9,000

B) Use the following data given in Table 2.

Activity Duration Predecessor

A 2 –

B 4 A

C 3 A

D 6 B, C

E 7 B

F 3 D, E

Draw the network. Show the duration and critical path of the project network. What are the ES, EF,
LS, LF of the activity D ? 5

3. A) Draw the network. Show the duration and critical path of the project network. 5

Activity Predecessor Duration

1 Start – 0

2 Excavate 1 1

3 Anchor 1 2 2

4 Footing 1 2 3
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5 Tower 1 4 2

6 Footing 2 4 3

7 Tower 2 5, 6 2

8 Anchor 2 3 2

9 Braces and guys 7, 8 2

10 String cables 7, 8 4

11 Hangers and pipe racks 10 4

12 Lay pipes 9, 11 3

13 Paint 12 2

B) Calculate all types of floats for all the activities in the network of Q. 3 (A). 4

4. A) The details of the Project network are given below in table.

Activity Predecessor Optimistic (days) Most Likely (days) Pessimistic (days)

A – 2 3 5

B – 2 4 6

C – 4 8 14

D A 4 8 12

E B 8 10 15

F B 3 3 6

G C 6 9 12

H D, E 2 7 9

I E, D 1 3 7

J F, G 2 6 10

K F, G 4 7 10

Calculate the standard deviation for the project. 5

B) The details of the project network are given below in table.

Activity   Predecessors Duration (days) Resource Rate/day

A B, C 7 7

B – 6 5

C – 5 6

D C 4 3

E A 9 2

F D 6 4

G D 11 4

H F 8 6

I E 4 3

J I 6 2

K H, I 9 5

If all activities are started on early start what is the maximum daily resource requirement. 4
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5. Write short notes on : 9

i) Reports generated by Project Management Software.

ii) Role of information in decision making.

iii) Precedence network.

SECTION – II

6. a) What are the various types of non-discounting methods ? Explain Payback period method. 4

b) A building has been rented on an annual rent of Rs. 4,800. The life of the building is expected to be
12 years. If the major repairs to the building are done now, its life shall be increased by another
15 years. The major repairs will cost Rs. 25,000.

Determine whether it would be economical to do the major repair of the building or not, i = 6% per
year. 6

7. a) What is the difference between nominal interest rate and effective interest rate ? 4

b) When his son was born, a man deposited a sum of money in a saving bank at 10% interest per year
compounded quarterly. On his 20th birthday the son received Rs. 1,00,000 that had accumulated.
How much his father did deposited 20 years before ? 5

8. a) What is Time value of money ? 4

b) A building which having a life of 80 years and 2 choices are available for a particular component
replacement of the building. Choice A-Initial cost and replacement cost same as Rs. 4,000 and life of
component 20 years. Choice B – Initial cost and replacement cost same as Rs. 6,000 and life of
the component 40 years. Money worth is 5%, find the more economical choice. 5

9. Write a short note on (3 marks each) : 9

a) Value engineering

b) Life Cycle costing

c) Capitalised cost method.

____________________

�������	� -5- SLR-TJ – 45



�������	� SLR-TJ – 45
Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – 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. Each question carries 1 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) Assume suitable data if necessary but mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) 20% rate per month compounded biannually is ________ type of interest rate.

a) Nominal b) Effective c) Simple d) None of these

2) A person has taken a personal loan finance, EMI will be decided using

a) USCAF b) USCRF c) USPWF d) USSFF

3) The value of machinery obtained when it becomes absolutely useless except for sale as junk is

a) Bank value b) Salvage value c) Scrap value d) Distress value

4) To get fixed amount after particular period how much money will have to be deposited at the end of

equal period is calculated using

a) USPWF b) USSFF c) USCAF d) USCRF

5) If an interest rate is being compounded quarterly, the period ‘n’ is equal to

a) 4 b) 6 c) 12 d) 1

6) Choose the correct statement from the following.

1) A WBS need not be hierarchical in nature

2) A WBS is a framework for converting project objectives to specific deliverables

3) A WBS need not be comprehensive, there can be gaps in job logic

4) A WBS should have a level of detail required to plan, communicate, monitor and control the

project

a) All the above are true b) 1 and 2 are true; 3 and 4 are false

c) 2 and 3 are true; 1 and 4 are false d) 2 and 4 are true; 1 and 3 are false

P.T.O.
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7) Identify the correct statements about WBS.

1) A WBS can have multiple dimensions
2) The greater the number of positive answers for WBS level of detail guidelines, the weaker the

justification for breaking down the work package
3) Activities are the lowest elements of a WBS
4) A lower level (child) WBS element represents 100% of work applicable to the next higher

element (parent)
a) True – 1, 2 and 4; False – 3 b) True – 2, 3 and 4; False – 1
c) True – 1, 3 and 4; False – 2 d) All the above are True

8) Choose the best option that fits the following statement.

The _________ of time management tools depends on the _________ of the project.
a) Identity, Quality b) Utility, Complexity
c) Functionality, Creativity d) Equity, Quantity

9) Identify the possible generic sequence to develop a Gantt chart for the 8 steps given below :
1) Identify milestones
2) Represent activity duration with rectangle bars
3) Track the progress
4) Identify duration and sequence of activity
5) Identify activities
6) Draw horizontal time axis
7) Shade the bars when activities are complete
8) Write activities in the column left hand side
a) Step – 5, 1, 4, 6, 8, 2, 7, 3 b) Step – 1, 3, 5, 7, 4, 8, 2, 6
c) Step – 1, 3, 5, 7, 8, 2, 4, 6 d) Step – 2, 4, 6, 8, 1, 3, 5, 7

10) Bar charts
1) Can represent only continuous activities and cannot represent discontinuous activities
2) Will not be suitable to represent projects with a number of activities
3) Can be used as a good summary tool
4) Can represent dependencies between activities
a) True – 1 and 2; False – 3 and 4 b) True – 1 and 3; False – 2 and 4
c) True – 2 and 3; False – 1 and 4 d) True – 1 and 4; False – 2 and 3

11) The key disadvantage of a bar chart is that _________ cannot be represented.
a) Dependency b) Duration c) Progress d) Finish

12) The advantage of a bar chart is that
1) Intuitive representation 2) A good communication tool
3) Suitable for many numbers of activities 4) Ideal for simple projects
a) True : 1, 2 and 3 b) True : 2, 3 and 4 c) True 1, 2 and 4 d) True : 1 and 4

13) When total interest charged is directly proportional to principal amount invested, the interest rate
and no. of  years for which that principal amount is invested is called

a) Interest b) Simple interest c) Compound interest d) Effective interest

14) For finding how much additional capital expenditure is necessary at represent time to achieve future
cost benefits over the life of facility is

a) Value Engineering b) Sensitivity Analysis c) Life cycle d) None of these

______________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
ENGINEERING MANAGEMENT – II

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. 2 and 6 are compulsory. Attempt any two out of Q. 3 to Q. 5 and any two

out of Q. 7 to Q. 9.

2) Assume suitable data if necessary but mention it clearly.

SECTION – I

2. A) Use the following data. The cost expenditure for performing the six activities, start date, duration is
given in Table 1. Draw a bar chart and find the respective total cost on day 3, day 5 and day 6. 5

Table 1

Activity Start on day Duration Cost/day

A 2 2 Rs. 4,550

B 3 3 Rs. 3,175

C 4 2 Rs. 6,995

D 5 3 Rs. 1,556

E 5 4 Rs. 789

F 9 1 Rs. 9,000

B) Use the following data given in Table 2.

Activity Duration Predecessor

A 2 –

B 4 A

C 3 A

D 6 B, C

E 7 B

F 3 D, E

Draw the network. Show the duration and critical path of the project network. What are the ES, EF,
LS, LF of the activity D ? 5

3. A) Draw the network. Show the duration and critical path of the project network. 5

Activity Predecessor Duration

1 Start – 0

2 Excavate 1 1

3 Anchor 1 2 2

4 Footing 1 2 3
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5 Tower 1 4 2

6 Footing 2 4 3

7 Tower 2 5, 6 2

8 Anchor 2 3 2

9 Braces and guys 7, 8 2

10 String cables 7, 8 4

11 Hangers and pipe racks 10 4

12 Lay pipes 9, 11 3

13 Paint 12 2

B) Calculate all types of floats for all the activities in the network of Q. 3 (A). 4

4. A) The details of the Project network are given below in table.

Activity Predecessor Optimistic (days) Most Likely (days) Pessimistic (days)

A – 2 3 5

B – 2 4 6

C – 4 8 14

D A 4 8 12

E B 8 10 15

F B 3 3 6

G C 6 9 12

H D, E 2 7 9

I E, D 1 3 7

J F, G 2 6 10

K F, G 4 7 10

Calculate the standard deviation for the project. 5

B) The details of the project network are given below in table.

Activity   Predecessors Duration (days) Resource Rate/day

A B, C 7 7

B – 6 5

C – 5 6

D C 4 3

E A 9 2

F D 6 4

G D 11 4

H F 8 6

I E 4 3

J I 6 2

K H, I 9 5

If all activities are started on early start what is the maximum daily resource requirement. 4
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5. Write short notes on : 9

i) Reports generated by Project Management Software.

ii) Role of information in decision making.

iii) Precedence network.

SECTION – II

6. a) What are the various types of non-discounting methods ? Explain Payback period method. 4

b) A building has been rented on an annual rent of Rs. 4,800. The life of the building is expected to be
12 years. If the major repairs to the building are done now, its life shall be increased by another
15 years. The major repairs will cost Rs. 25,000.

Determine whether it would be economical to do the major repair of the building or not, i = 6% per
year. 6

7. a) What is the difference between nominal interest rate and effective interest rate ? 4

b) When his son was born, a man deposited a sum of money in a saving bank at 10% interest per year
compounded quarterly. On his 20th birthday the son received Rs. 1,00,000 that had accumulated.
How much his father did deposited 20 years before ? 5

8. a) What is Time value of money ? 4

b) A building which having a life of 80 years and 2 choices are available for a particular component
replacement of the building. Choice A-Initial cost and replacement cost same as Rs. 4,000 and life of
component 20 years. Choice B – Initial cost and replacement cost same as Rs. 6,000 and life of
the component 40 years. Money worth is 5%, find the more economical choice. 5

9. Write a short note on (3 marks each) : 9

a) Value engineering

b) Life Cycle costing

c) Capitalised cost method.

____________________

�������	� -5- SLR-TJ – 45



������

�������	� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ����������
���

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������
�� ��������
	������	����������������������	
��
	�
�� ����� �
� �
����
��� �	� ���������!�� 
� �	������
�	������
����"������#�����������������	
������
��

��������

$� ����������� !"���	��������#����	
���
��$����%
&��

��&�'
�(���
������
�����	
�)��&$&�*���+$���,�*-�
��.
�


��$���&

&�'(�)*+,���+��-.+�'/+0����0

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�


�% �"	�������#	�&	�$		��''''''''''�(�#	���(��������(�$"		)����#�))	�����$"		)

*��*	�

�% +��	 &% ,��	 #% -��"��%�����&% �% .��	

�% /"�#"��(��"	�(�))�$��*��	��"	�	������*�(�#	��$"�#"���)�#�����0	�"�����

	�#����	�1

�% �����2	������#	 &% 2	������#	���	������#����(�)	

#% /����2	������#	 �% 3))��"	��&�0	

�% /"�#"��(��"	���)���	�#�����)����	����$��������1

�% -4 &% 55 #% �4 �% .��	

 % .����(��)		�	���	���)�)	�*�"����#�))	����

�% �)		�	�$	�*"� &% �)		�	��	�����

#% �)		�	�*�0��� �% .��	

�% ������	��)�	�����##�����	���

�% ��#����	(	#� &% 6	"�#�)���	(	#��

#% ,�	������)��	(	#�� �% 3))��"	��&�0	

��+�
�+��

%��



���	�
���� ��� �������	�

�+���

7% ����)	���#��&���������(������������#�����*����#�))	����

�% 8��#���� &% ������� #% -��"��%�����&% �% .��	

�% �"�����*���*��)���	��)���#�))	����

�% ���#���*��)� &% 9�������*��)�

#% -��"��%�����&% �% .��	

:% 2��$����"	�"�)���������#��	��&�����	�	���(����))	)�)��	��������*�(����

������#	��(

�% ����(�����$���	�� &% 7���(�����$���	��

#% �����(�����$���	�� �% �����(�����$���	��

;% �"	���$���)	�*�"��(�	�#�	#���*��"	�	)	0�����������	��	���	�����: ����

+(��"	�	((	#��0	�*���	��������$�����������	#	����"	���"	�	0��	����$��

)	�*�"�$�))�&	

�% �: ��� &% �;���� #% ������ �% ������

��% <�#������"	�#�	#������	�	���(����"	�(�))�$��*

�% 5	��	�����"	�#��"������0��	������"	�(�#	��(��"	�=	����(���"�������#��	���

#����#�

&% �)�������"	����#	��(�$��	��	��&	�$		���$����=�#	�����	��$"		��"�����	

&	�"	�

#% <�	�"	�����������#��	�#�����#�	���	���"	������(��"	�&	��$��	��	���"	

"�&���	����#	

�% 3))��"	��&�0	

��% >���))��=	���	���	�#�����#�	�

�% <	�	���#�)������"	��"�	 &% <��))	)�����"	��"�	

#% ��	$�����"	��"�	 �% -��"��%�����&%

��% �"	�#�����#���������"	�(����(���#)���	��(�#)��	)�����#	����)	��������$����

�% ��)�"��� &% <�	� #% /"�( �% 8	���

��% 5�����	����#���#�(����"	��������������*��������(�����$�����

�% 7��� &% ����� #% �:��� �% � ���

� % '''''''''��	�()�����*����#��	���(����))���?	�	��)��	��(���	��#�����

)��	�	����#	��(�"�&���������#"�#"���	)�&������	�����������

�% @�*"���"��� &% -	�#��� #% -���� �% �����*�

'''''''''''''''''''''



�������	� ��� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ������
��7

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������

�� ��������
	������	����������������������	
��
	�

�A!�+,.�B�+

�� ��)0	���-��1�++�


�% ,����-��9���C�#�0	���"	�	D��)�&����#���������0��	��(������		���(�������"�

�% !�)#�)��	��"	�0�)�	��(�	D��)�&����#����

�% 3))�$��*�����������#�����	(�#�	�#���$"���$��)��&	��"	��������

�	�����&)	���		������"	���#��1 $

&% ,����-�9����#����������������	����������*)	��(�7C� ���� ��� �

�	��*���"	���������$"	��������*�0	���"���


�% 3�*)	��(��$��#"�E��C ���� ���

�% @	�*�"��(��$��#"���)��E� �����

�% 4		)���0	*	�#	������E���� ��#�

 % ����*"����������������E��:���� $

#% ��$����	�����	�#"��(��	���	���$����@�&	)��"	���((		����������������	

�"	��(��#������ $

�% A��)����$��"���	�#"���((		������	���(���)��	#������ �

	% �	�#�&	��	#"���#�)��	�"����(����	)�#���*� �

�� /��	����	�������-��2��F������+�,1%�


�% !		�������)�

&% 5��#�������(��������

#% ���	���(���*��)��
�+���

�+��

%��



���	�
���� � � �������	�

�+���

�A!�+,.�B�++
 � 3��$	���-��2��D�	�������F$������+�,1%�


�% A��)����"�$��"	�&���#���$���)	�*�"�����	�	���	������"	�&������(��"	
�	(����#	�#"��#�	����#���(�=	������#��0	������)�	�*��	���#�(���

&% /��	����"������	�����


�% 4�)���*������

&% +��	��������	�"��?����)���(�#	��

#% 5���"	�(�))�$��*��������)������	�+�$������	����*�������(�����"	���	�������
�(���$����#�)���	���������	#	���*	��(�$����#�0	�*	�

� � � �� � �� � � �	 	 


� � �� �� � � 	 


�  � � �� � ��  � � �
 	 


� �  �� � �


� � � �� 	 �� � � �
 � 


� � � �	 �� � � �� 


� � � �	 	 �� � � �� � 


� � � 	� � ��

� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


�% !�)#�)��	��"	��#���)�)	�*�"��(��"	���$���(����"	�(�))�$��*������


3�����	)	0������
�2��@�����
3�����	(		�#	��	��	���	�
��:C!
-���#�)	�*�"��(���$���
�7����
4�*"	����������)��*��"	�)	�*�"�
�2�@��;:���@�$	����������)��*��"	�)	�*�"�
�2��@��;����
!"	#���"	�����)�#�	#�����(��	)	0�������)����	��	���	�����	�+!3,�

�� 3��$	���-��2��D�	�������F$������+�,1%�


�% /"���(�#�������&	�#�����		��$"�)	��	)	#���*������	�(����"�&���

&% /"�����������#��1�A��)�����"	�#�����#�����������	��(������#��

#% /"����	���)�"����1��	�#�&	��"	�����	��

�% /��	����"������	����������$��$��"��	�����	�#"	��

�% /"�(

&% G����

#% 8	���	��
'''''''''''''''''''''



������

�������	� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ����������
���

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������
�� ��������
	������	����������������������	
��
	�
�� ����� �
� �
����
��� �	� ���������!�� 
� �	������
�	������
����"������#�����������������	
������
��

��������

$� ����������� !"���	��������#����	
���
��$����%
&��

��&�'
�(���
������
�����	
�)��&$&�*���+$���,�*-�
��.
�


��$���&

&�'(�)*+,���+��-.+�'/+0����0

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�


�% &��$����"	�"�'���������#��	��(�����	�	���)����''	'�'��	��������*�)����

������#	��)

�% ����)�����$���	�� (% +���)�����$���	��

#% �����)�����$���	�� �% �����)�����$���	��

�% �"	���$���'	�*�"��)�	�#�	#���*��"	�	'	,�����������	��	���	�����- ����

.)��"	�	))	#��,	�*���	��������$�����������	#	����"	���"	�	,��	����$��

'	�*�"�$�''�(	

�% �- ��� (% �/���� #% ������ �% ������

�% 0�#������"	�#�	#������	�	���)����"	�)�''�$��*

�% 1	��	�����"	�#��"������,��	������"	�)�#	��)��"	�2	����)���"�������#��	���

#����#�

(% �'�������"	����#	��)�$��	��	��(	�$		���$����2�#	�����	��$"		��"�����	

(	�"	�

#% 0�	�"	�����������#��	�#�����#�	���	���"	������)��"	�(	��$��	��	���"	

"�(���	����#	

�% 3''��"	��(�,	

'�+�
�+��

%��



���	�
���� ��� �������	�

�+��'

 % 4���''��2	���	���	�#�����#�	�

�% 0	�	���#�'������"	��"�	 (% 0��''	'�����"	��"�	

#% ��	$�����"	��"�	 �% 5��"��%�����(%

�% �"	�#�����#���������"	�)����)���#'���	��)�#'��	'�����#	����'	��������$����

�% ��'�"��� (% 0�	� #% 6"�) �% 7	���

+% 1�����	����#���#�)����"	��������������*��������)�����$�����

�% +��� (% ����� #% �-��� �% � ���

�% 888888888��	�)'�����*����#��	���)����''���9	�	��'��	��)���	��#�����

'��	�	����#	��)�"�(���������#"�#"���	'�(������	�����������

�% :�*"���"��� (% 5	�#��� #% 5���� �% �����*�

-% �"	�������#	�(	�$		��8888888888�)�#	���)��������)�$"		'����#�''	�����$"		'

*��*	�

�% .��	 (% ;��	 #% 5��"��%�����(% �% <��	

/% 6"�#"��)��"	�)�''�$��*��	��"	�	������*�)�#	��$"�#"���'�#�����,	�"�����

	�#����	�=

�% �����&	������#	 (% &	������#	���	������#����)�'	

#% 6����&	������#	 �% 3''��"	��(�,	

��% 6"�#"��)��"	���'���	�#�����'����	����$��������=

�% 5> (% 11 #% �> �% <��	

��% <����)��'		�	���	���'�'	�*�"����#�''	����

�% �'		�	�$	�*"� (% �'		�	��	�����

#% �'		�	�*�,��� �% <��	

��% ������	��'�	�����##�����	���

�% ��#����	)	#� (% ?	"�#�'���	)	#��

#% ;�	������'��	)	#�� �% 3''��"	��(�,	

��% ����'	���#��(���������)������������#�����*����#�''	����

�% 7��#���� (% ������� #% 5��"��%�����(% �% <��	

� % �"�����*���*��'���	��'���#�''	����

�% ���#���*��'� (% @�������*��'�

#% 5��"��%�����(% �% <��	

888888888888888888888



�������	� ��� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ������
��+

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������

�� ��������
	������	����������������������	
��
	�

�A!�.;<�B�.

�� ��',	���-��1�++�


�% ;����5��@���C�#�,	���"	�	D��'�(����#���������,��	��)������		���)�������"�

�% !�'#�'��	��"	�,�'�	��)�	D��'�(����#����

�% 3''�$��*�����������#�����	)�#�	�#���$"���$��'��(	��"	��������

�	�����('	���		������"	���#��= $

(% ;����5�@����#����������������	����������*'	��)�+C� ���� ��� �

�	��*���"	���������$"	��������*�,	���"���


�% 3�*'	��)��$��#"�E��C ���� ���

�% :	�*�"��)��$��#"���'��E� �����

�% >		'���,	*	�#	������E���� ��#�

 % ����*"����������������E��-���� $

#% ��$����	�����	�#"��)��	���	���$����:�(	'��"	���))		����������������	

�"	��)��#������ $

�% A��'����$��"���	�#"���))		������	���)���'��	#������ �

	% �	�#�(	��	#"���#�'��	�"����)����	'�#���*� �

�� 6��	����	�������-��2��F������+�,1%�


�% !		�������'�

(% 1��#�������)��������

#% ���	���)���*��'��
�+��'

�+��

%��



���	�
���� � � �������	�

�+��'

�A!�.;<�B�..
 � 3��$	���-��2��D�	�������F$������+�,1%�


�% A��'����"�$��"	�(���#���$���'	�*�"�����	�	���	������"	�(������)��"	
�	)����#	�#"��#�	����#���)�2	������#��,	������'�	�*��	���#�)���

(% 6��	����"������	�����


�% >�'���*������

(% .��	��������	�"��9����'���)�#	��

#% 1���"	�)�''�$��*��������'������	�.�$������	����*�������)�����"	���	�������
�)���$����#�'���	���������	#	���*	��)�$����#�,	�*	�

� � � �� � �� � � �	 	 


� � �� �� � � 	 


�  � � �� � ��  � � �
 	 


� �  �� � �


� � � �� 	 �� � � �
 � 


� � � �	 �� � � �� 


� � � �	 	 �� � � �� � 


� � � 	� � ��

� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


�% !�'#�'��	��"	��#���'�'	�*�"��)��"	���$���)����"	�)�''�$��*������


3�����	'	,������
�&��:�����
3�����	)		�#	��	��	���	�
��-C!
5���#�'	�*�"��)���$���
�+����
>�*"	����������'��*��"	�'	�*�"�
�&�:��/-���:�$	����������'��*��"	�'	�*�"�
�&��:��/����
!"	#���"	�����'�#�	#�����)��	'	,�������'����	��	���	�����	�.!3;�

�� 3��$	���-��2��D�	�������F$������+�,1%�


�% 6"���)�#�������(	�#�����		��$"�'	��	'	#���*������	�)����"�(���

(% 6"�����������#��=�A��'�����"	�#�����#�����������	��)������#��

#% 6"����	���'�"����=��	�#�(	��"	�����	��

�% 6��	����"������	����������$��$��"��	�����	�#"	��

�% 6"�)

(% G����

#% 7	���	��
888888888888888888888



������

�������	� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ����������
���

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������
�� ��������
	������	����������������������	
��
	�
�� ����� �
� �
����
��� �	� ���������!�� 
� �	������
�	������
����"������#�����������������	
������
��

��������

$� ����������� !"���	��������#����	
���
��$����%
&��

��&�'
�(���
������
�����	
�)��&$&�*���+$���,�*-�
��.
�


��$���&

&�'(�)*+,���+��-.+�'/+0����0

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�


�% ������	��&�	�����##�����	���

�% ��#����	'	#� (% )	"�#�&���	'	#��

#% *�	������&��	'	#�� �% +&&��"	��(�,	

�% ����&	���#��(���������'������������#�����-����#�&&	����

�% .��#���� (% ������� #% /��"��%�����(% �% 0��	

�% �"�����-���-��&���	��&���#�&&	����

�% ���#���-��&� (% 1�������-��&�

#% /��"��%�����(% �% 0��	

 % 2��$����"	�"�&���������#��	��(�����	�	���'����&&	&�&��	��������-�'����

������#	��'

�% ����'�����$���	�� (% 3���'�����$���	��

#% �����'�����$���	�� �% �����'�����$���	��

�% �"	���$���&	�-�"��'�	�#�	#���-��"	�	&	,�����������	��	���	�����4 ����

5'��"	�	''	#��,	�-���	��������$�����������	#	����"	���"	�	,��	����$��

&	�-�"�$�&&�(	

�% �4 ��� (% �6���� #% ������ �% ������

��+�
�+��

%��



���	�
���� ��� �������	�

�+���

3% 7�#������"	�#�	#������	�	���'����"	�'�&&�$��-

�% 8	��	�����"	�#��"������,��	������"	�'�#	��'��"	�9	����'���"�������#��	���

#����#�

(% �&�������"	����#	��'�$��	��	��(	�$		���$����9�#	�����	��$"		��"�����	

(	�"	�

#% 7�	�"	�����������#��	�#�����#�	���	���"	������'��"	�(	��$��	��	���"	

"�(���	����#	

�% +&&��"	��(�,	

�% :���&&��9	���	���	�#�����#�	�

�% 7	�	���#�&������"	��"�	 (% 7��&&	&�����"	��"�	

#% ��	$�����"	��"�	 �% /��"��%�����(%

4% �"	�#�����#���������"	�'����'���#&���	��'�#&��	&�����#	����&	��������$����

�% ��&�"��� (% 7�	� #% ;"�' �% .	���

6% 8�����	����#���#�'����"	��������������-��������'�����$�����

�% 3��� (% ����� #% �4��� �% � ���

��% <<<<<<<<<��	�'&�����-����#��	���'����&&���=	�	��&��	��'���	��#�����

&��	�	����#	��'�"�(���������#"�#"���	&�(������	�����������

�% >�-"���"��� (% /	�#��� #% /���� �% �����-�

��% �"	�������#	�(	�$		��<<<<<<<<<<�'�#	���'��������'�$"		&����#�&&	�����$"		&

-��-	�

�% 5��	 (% *��	 #% /��"��%�����(% �% 0��	

��% ;"�#"��'��"	�'�&&�$��-��	��"	�	������-�'�#	��$"�#"���&�#�����,	�"�����

	�#����	�?

�% �����2	������#	 (% 2	������#	���	������#����'�&	

#% ;����2	������#	 �% +&&��"	��(�,	

��% ;"�#"��'��"	���&���	�#�����&����	����$��������?

�% /@ (% 88 #% �@ �% 0��	

� % 0����'��&		�	���	���&�&	�-�"����#�&&	����

�% �&		�	�$	�-"� (% �&		�	��	�����

#% �&		�	�-�,��� �% 0��	

<<<<<<<<<<<<<<<<<<<<<



�������	� ��� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ������
��3

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������

�� ��������
	������	����������������������	
��
	�

�A!�5*0�B�5

�� ��&,	���-��1�++�


�% *����/��1���C�#�,	���"	�	D��&�(����#���������,��	��'������		���'�������"�

�% !�&#�&��	��"	�,�&�	��'�	D��&�(����#����

�% +&&�$��-�����������#�����	'�#�	�#���$"���$��&��(	��"	��������

�	�����(&	���		������"	���#��? $

(% *����/�1����#����������������	����������-&	��'�3C� ���� ��� �

�	��-���"	���������$"	��������-�,	���"���


�% +�-&	��'��$��#"�E��C ���� ���

�% >	�-�"��'��$��#"���&��E� �����

�% @		&���,	-	�#	������E���� ��#�

 % ����-"����������������E��4���� $

#% ��$����	�����	�#"��'��	���	���$����>�(	&��"	���''		����������������	

�"	��'��#������ $

�% A��&����$��"���	�#"���''		������	���'���&��	#������ �

	% �	�#�(	��	#"���#�&��	�"����'����	&�#���-� �

�� ;��	����	�������-��2��F������+�,1%�


�% !		�������&�

(% 8��#�������'��������

#% ���	���'���-��&��
�+���

�+��

%��



���	�
���� � � �������	�

�+���

�A!�5*0�B�55
 � +��$	���-��2��D�	�������F$������+�,1%�


�% A��&����"�$��"	�(���#���$���&	�-�"�����	�	���	������"	�(������'��"	
�	'����#	�#"��#�	����#���'�9	������#��,	������&�	�-��	���#�'���

(% ;��	����"������	�����


�% @�&���-������

(% 5��	��������	�"��=����&���'�#	��

#% 8���"	�'�&&�$��-��������&������	�5�$������	����-�������'�����"	���	�������
�'���$����#�&���	���������	#	���-	��'�$����#�,	�-	�

� � � �� � �� � � �	 	 


� � �� �� � � 	 


�  � � �� � ��  � � �
 	 


� �  �� � �


� � � �� 	 �� � � �
 � 


� � � �	 �� � � �� 


� � � �	 	 �� � � �� � 


� � � 	� � ��

� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


�% !�&#�&��	��"	��#���&�&	�-�"��'��"	���$���'����"	�'�&&�$��-������


+�����	&	,������
�2��>�����
+�����	'		�#	��	��	���	�
��4C!
/���#�&	�-�"��'���$���
�3����
@�-"	����������&��-��"	�&	�-�"�
�2�>��64���>�$	����������&��-��"	�&	�-�"�
�2��>��6����
!"	#���"	�����&�#�	#�����'��	&	,�������&����	��	���	�����	�5!+*�

�� +��$	���-��2��D�	�������F$������+�,1%�


�% ;"���'�#�������(	�#�����		��$"�&	��	&	#���-������	�'����"�(���

(% ;"�����������#��?�A��&�����"	�#�����#�����������	��'������#��

#% ;"����	���&�"����?��	�#�(	��"	�����	��

�% ;��	����"������	����������$��$��"��	�����	�#"	��

�% ;"�'

(% G����

#% .	���	��
<<<<<<<<<<<<<<<<<<<<<



������

�������	� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ����������
���

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������
�� ��������
	������	����������������������	
��
	�
�� ����� �
� �
����
��� �	� ���������!�� 
� �	������
�	������
����"������#�����������������	
������
��

��������

$� ����������� !"���	��������#����	
���
��$����%
&��

��&�'
�(���
������
�����	
�)��&$&�*���+$���,�*-�
��.
�


��$���&

&�'(�)*+,���+��-.+�'/+0����0

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�


�% &�#������"	�#�	#������	�	���'����"	�'�((�$��)

�% *	��	�����"	�#��"������+��	������"	�'�#	��'��"	�,	����'���"�������#��	���

#����#�

-% �(�������"	����#	��'�$��	��	��-	�$		���$����,�#	�����	��$"		��"�����	

-	�"	�

#% &�	�"	�����������#��	�#�����#�	���	���"	������'��"	�-	��$��	��	���"	

"�-���	����#	

�% .((��"	��-�+	

�% /���((��,	���	���	�#�����#�	�

�% &	�	���#�(������"	��"�	 -% &��((	(�����"	��"�	

#% ��	$�����"	��"�	 �% 0��"��%�����-%

�% �"	�#�����#���������"	�'����'���#(���	��'�#(��	(�����#	����(	��������$����

�% ��(�"��� -% &�	� #% 1"�' �% 2	���

 % *�����	����#���#�'����"	��������������)��������'�����$�����

�% 3��� -% ����� #% �4��� �% � ���

��+�
�+��

%��



���	�
���� ��� �������	�

�+���

�% 555555555��	�'(�����)����#��	���'����((���6	�	��(��	��'���	��#�����

(��	�	����#	��'�"�-���������#"�#"���	(�-������	�����������

�% 7�)"���"��� -% 0	�#��� #% 0���� �% �����)�

3% �"	�������#	�-	�$		��5555555555�'�#	���'��������'�$"		(����#�((	�����$"		(

)��)	�

�% 8��	 -% 9��	 #% 0��"��%�����-% �% :��	

�% 1"�#"��'��"	�'�((�$��)��	��"	�	������)�'�#	��$"�#"���(�#�����+	�"�����

	�#����	�;

�% �����<	������#	 -% <	������#	���	������#����'�(	

#% 1����<	������#	 �% .((��"	��-�+	

4% 1"�#"��'��"	���(���	�#�����(����	����$��������;

�% 0= -% ** #% �= �% :��	

>% :����'��(		�	���	���(�(	�)�"����#�((	����

�% �(		�	�$	�)"� -% �(		�	��	�����

#% �(		�	�)�+��� �% :��	

��% ������	��(�	�����##�����	���

�% ��#����	'	#� -% ?	"�#�(���	'	#��

#% 9�	������(��	'	#�� �% .((��"	��-�+	

��% ����(	���#��-���������'������������#�����)����#�((	����

�% 2��#���� -% ������� #% 0��"��%�����-% �% :��	

��% �"�����)���)��(���	��(���#�((	����

�% ���#���)��(� -% @�������)��(�

#% 0��"��%�����-% �% :��	

��% <��$����"	�"�(���������#��	��-�����	�	���'����((	(�(��	��������)�'����

������#	��'

�% ����'�����$���	�� -% 3���'�����$���	��

#% �����'�����$���	�� �% �����'�����$���	��

� % �"	���$���(	�)�"��'�	�#�	#���)��"	�	(	+�����������	��	���	�����4 ����

8'��"	�	''	#��+	�)���	��������$�����������	#	����"	���"	�	+��	����$��

(	�)�"�$�((�-	

�% �4 ��� -% �>���� #% ������ �% ������

555555555555555555555



�������	� ��� ���	�
����

����������������������� ������������������ �!"#$

���%���������%� �%��%����%�� �� ��

�����������	�
�������������������� ������
��3

���	�
������������������������

��������	
���� �� ������	
�������
����
���
�� �
�������	����
��
��	�����������

�� ��������
	������	����������������������	
��
	�

�A!�89:�B�8

�� ��(+	���-��1�++�


�% 9����0��@���C�#�+	���"	�	D��(�-����#���������+��	��'������		���'�������"�

�% !�(#�(��	��"	�+�(�	��'�	D��(�-����#����

�% .((�$��)�����������#�����	'�#�	�#���$"���$��(��-	��"	��������

�	�����-(	���		������"	���#��; $

-% 9����0�@����#����������������	����������)(	��'�3C� ���� ��� �

�	��)���"	���������$"	��������)�+	���"���


�% .�)(	��'��$��#"�E��C ���� ���

�% 7	�)�"��'��$��#"���(��E� �����

�% =		(���+	)	�#	������E���� ��#�

 % ����)"����������������E��4���� $

#% ��$����	�����	�#"��'��	���	���$����7�-	(��"	���''		����������������	

�"	��'��#������ $

�% A��(����$��"���	�#"���''		������	���'���(��	#������ �

	% �	�#�-	��	#"���#�(��	�"����'����	(�#���)� �

�� 1��	����	�������-��2��F������+�,1%�


�% !		�������(�

-% *��#�������'��������

#% ���	���'���)��(��
�+���

�+��

%��



���	�
���� � � �������	�

�+���

�A!�89:�B�88
 � .��$	���-��2��D�	�������F$������+�,1%�


�% A��(����"�$��"	�-���#���$���(	�)�"�����	�	���	������"	�-������'��"	
�	'����#	�#"��#�	����#���'�,	������#��+	������(�	�)��	���#�'���

-% 1��	����"������	�����


�% =�(���)������

-% 8��	��������	�"��6����(���'�#	��

#% *���"	�'�((�$��)��������(������	�8�$������	����)�������'�����"	���	�������
�'���$����#�(���	���������	#	���)	��'�$����#�+	�)	�

� � � �� � �� � � �	 	 


� � �� �� � � 	 


�  � � �� � ��  � � �
 	 


� �  �� � �


� � � �� 	 �� � � �
 � 


� � � �	 �� � � �� 


� � � �	 	 �� � � �� � 


� � � 	� � ��

� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


� � � �� ��

� �	 � � 
� �� �  � � � � �� �  � � � � � �� � � 


�% !�(#�(��	��"	��#���(�(	�)�"��'��"	���$���'����"	�'�((�$��)������


.�����	(	+������
�<��7�����

.�����	'		�#	��	��	���	�
��4C!
0���#�(	�)�"��'���$���
�3����
=�)"	����������(��)��"	�(	�)�"�
�<�7��>4���7�$	����������(��)��"	�(	�)�"�
�<��7��>����
!"	#���"	�����(�#�	#�����'��	(	+�������(����	��	���	�����	�8!.9�

�� .��$	���-��2��D�	�������F$������+�,1%�


�% 1"���'�#�������-	�#�����		��$"�(	��	(	#���)������	�'����"�-���

-% 1"�����������#��;�A��(�����"	�#�����#�����������	��'������#��

#% 1"����	���(�"����;��	�#�-	��"	�����	��

�% 1��	����"������	����������$��$��"��	�����	�#"	��

�% 1"�'

-% G����

#% 2	���	��
555555555555555555555



�������	� �������	�
�

�����������������������������	�������������������� �!�"#$�

��%&'���'��(�����')�)���'

����*������������+,��+���� -�.��

�����������	�
������������������ �����������
���

���	�
�������������������������

��������	
���� �� ����	
�����	����������
���������	���
�� �����
���	�������������
	
�
	��

�
�������
����������������
�� ������������
�����
������������� 
����
���������
	�!��"��


����������#�
�������		�
��
�����	��
$� ������������� ���	!�������"����	
���
��#����$
%���
���%

&
�'���
������
�����	
�(��%#%�)���*#���+�),�
��-
��
��#���%

&�/0123�+������45��/-�.�� �.

������
���

�� �����	���	�����	�������	��
 $#

� !��������������"�#��	�������#

� $$�����	��	������%$��	��	��	�

& %#������������	������	��	�

� $$�����'	��(	����#�'��#������%$�����	��	�

� $$�����%$�&�����	��	��	�

� !����� ��	� �"� ��	� "�##����'� �	"	���� �������	�� )��'�	���(	� ������	'������� �"

&��*����*��)�	�������)	���*�"����'�&��#�����"��''�	'��	�

� %����#	� & +�(	##��'

� ,�'	�&�	����' � +*����'

- ��	�)�(	�	���������	���"������#�������.+

� /���	��	�����������	��	�����.+

& �	��	��	�����������	��	�����.+

� 0���������	��	��������	���	��	��	�

� 1������'	������	�)�(	�	���������	��

2 .	��	#����&	����	"#	�������	��������*�	��"����	��'���"

� +�'����(	�#���������'���)�(	�	��

& +�'����(	�#�������"#	��&#	�)�(	�	��

� 0#	��&#	��(	�#�������"#	��&#	�)�(	�	��

� 0#	��&#	��(	�#���������'���)�(	�	��

� ��	�&��*�	���"�'���	�3�4�����	���

� /���)	�	��������(�#*	�3���

& /���)	�	��������(�#*	������

� /���)	�	��������(�#*	����3������������

� /���)	�	��������(�#*	����3������������
����1�

��� �
����

' �



�����

�������	�
� ��� �������	�

5 !������"���	�"�##����'��	)�	�	��������	���'���	��"�&��*�	��6

� -�42� & 5�4�� � 3�4��� � ���4���

� ��	� ����	��	�����*#*�� �"� �*&'���	� �	������� "��� ��������� ����	�	�� )#��	� ��

5��'4��-��!������*#��&	���	����*#*���"��*&'���	��	��������"���	����#���	���	��	�

�������-���������	�	��)#���6

� ����'4��- & ����'4��- � -���'4��- � 5���'4��-

3 ������$����7�/�8�	�� ������$����7�//�8%*�)��	 ������	#	�����	�����	�������	��*���'���	

���	��


��.��	�� ��.��	���

9� /�)�����	�� �� .��*�	�

.� $���9�'	#	���&��������	�� �� ��*'��	��

�� ��*����'��	�� -� :����	��

�� ;���))��'��	�� 2� ;��	�'��

� 6�.�7

� 8 � )

� � - 2 �

& 2 � � -

� 2 - � �

� � � 2 -

< 0�����	�������*�������"�!��	��.�*�����������8!.� ���������	�����	����	=*	��	

�"��)	���������"�	���)�	����'������	��''�	'��	����

� ������##��'��	����##��'��))#���������"����		���'������))#���������"�"�##	�

& ������##��'��))#���������"�"�##	���	����##��'������))#���������"����		���'

� ������##��'��))#���������"����		���'��	����##��'������))#���������"�"�##	�

� ������##��'��))#���������"����		���'��))#���������"�"�##	�������	����##��'

�� ������	����	�"�##����'�����	�	����������	"	�	��	����)�(	�	���

�� 0#	��&#	�)�(	�	��� ������	��*���&#	� ����� ��'���)�(	�	���� ��� �	'�������	�	

�*&'���	����	�'������*�	(	��

�� $�����������'���)�������"���'���)�(	�	�����	)	�������	������	�)��)	���	���"

�����	�	��������	����	�'����"��*&'���	�

-� ���)��	�� ��� "#	��&#	� )�(	�	���� ��'��� )�(	�	���� ��	����	� �""	��	�� &�

�	�)	���*�	�(����������

!������"���	�	�����	�	������4��	�����	���6

� ������� & ������- � ������- � -��#��	

>>>>>>>>>>>>>>



�����

�������	� �-� �������	�
�

�����������������������������	�������������������� �!�"#$�

��%&'���'��(�����')�)���'

����*������������+,��+���� -�.��

�����������	�
������������������ �������
�2�

���	�
��������������������������

��������	
���� �� ����	
�����	����������
���������	���
�� �����
���	�������������
	
�
	��

�
�������
����������������

�� 9���	����4�*����=*	�������89���������+, �
 �9:;<
#�

� ,�)#���� ?0#	��&#	�%�(	�	��� ����+�'���%�(	�	��@� ���� &���'� �*�� ��	� )������ �"
��""	�	��	�

& �#����"����""	�	�����)	���"�A������������)�(	�	���������	��������	��&A	����"�	����

� ��#�*#��	���	����	��	�������	����	�����	�'	���������	���	'�����"��	�	��������	�	
)�(	�	���*���'�!	��	�'����@�����#������B�	� ��	� "�##����'������ 
�!�		#�$���
%�C�2�����'����*#*���"�	#����������"��	�	��������	�	�,�C���-���##�����'4���
)�(	�	���������	�����C�������%������@�������� � �C���������*#*���"��*&'���	
�	�������D�C�-����'4��-�����*���"�����������	����C�������

� !���	� �	��'�� ��	)�� �"��.+��	����� �"� "#	��&#	� )�(	�	��� �	��'�� ��� )	�� /+�
'*��	#��	�����#�*#��	���	��;9�"�����	�'�(	�������
� ��)	��"�����������#��	�*���(��	��������'	����
� �	��'���.+�(�#*	������E�
- /�����#����""���������)#	������"�������*������C�-����(�)	������
2 9(	��'	�'���������	�C�5��E�)	���	���
� �	��'��#�"	�C�����	����
5 F�0�(�#*	�C�����
� $��	�������&*�����"������C������

	 �	������ ��	� �)	��"��������� �"����	���#�� ��� ������*������ ��	)�� "���.��*����*�
�����	�	������

" $������	���""	�	��������	��	�����

� 0#	��&#	�)�(	�	�� �� +�'���)�(	�	��

' !���� �� ���'����	�)#���� ��	�������'��"�.	��	#����&	��� "����	��*�	�	��� �"
)�(	�	����	"#	������

� ��	��	&�*����	"#	������(�#*	���	�	����	���������)������	�'�(	��&	#�����	�	����	
��	�(�#*	���"

� �	����	"#	�����
�� ;���������	(����������
��� �������	��������	"#	������

+	&�*����	"#	������(�#*	��������
���2����-���������-����23���5����5������
��2����2����-5���25�����������������2��

>>>>>>>>>>>>>>>>>>>>>

����

' �



�����



�������	� �������	�
�

�����������������������������	�������������������� �!�"#$�

��%&'���'��(�����')�)���'

����*������������+,��+���� -�.��

�����������	�
������������������ �����������
���

���	�
�������������������������

��������	
���� �� ����	
�����	����������
���������	���
�� �����
���	�������������
	
�
	��

�
�������
����������������
�� ������������
�����
������������� 
����
���������
	�!��"��


����������#�
�������		�
��
�����	��
$� ������������� ���	!�������"����	
���
��#����$
%���
���%

&
�'���
������
�����	
�(��%#%�)���*#���+�),�
��-
��
��#���%

&�/0123�+������45��/-�.�� �.

������
���

�� �����	���	�����	�������	��
 $#

� !�����	�������"�������#�$��	��%�"�����������&$%� ���������	�����	����	'"	��	

�#��(	���������#�	���(�	����)������	��))�	)��	����

� ������**��)��	����**��)��((*���������#����		���)������((*���������#�#�**	�

+ ������**��)��((*���������#�#�**	���	����**��)������((*���������#����		���)

� ������**��)��((*���������#����		���)��	����**��)������((*���������#�#�**	�

� ������**��)��((*���������#����		���)��((*���������#�#�**	�������	����**��)

� ������	����	�#�**����)�����	�	����������	#	�	��	����(�,	�	���

�� !*	��+*	�(�,	�	��� ������	��"���+*	� ����� ��)���(�,	�	���� ��� �	)�������	�	

�"+)���	����	�)������"�	,	��

�� -�����������)���(�������#���)���(�,	�	�����	(	�������	������	�(��(	���	���#

�����	�	��������	����	�)����#��"+)���	�

.� ���(��	�� ��� #*	��+*	� (�,	�	���� ��)��� (�,	�	���� ��	����	� �##	��	�� +�

�	�(	���"�	�,����������

$������#���	�	�����	�	������/��	�����	���0
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� ������. � .��*��	

. ��	� ����	��	�����"*"�� �#� �"+)���	� �	������� #��� ��������� ����	�	�� (*��	� ��
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time :  10.00 a.m. to 12.00 Noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book on 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) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

I. Choose the correct answer : (1 mark each)

1) Minimum FOS against pullout of reinforcing element of wall is

a) 1.2 b) 1.5 c) 2.0 d) 2.5

2) Coefficient of friction between soil and other material is given by

a) tan ϕ b) tan μ c) tan δ d) none

3) Most of the geotextiles are commercially available in rolls of width of around

a) 1 m b) 5 m

c) 10 m d) None of the above

4) Which one of the following geosynthetics is a geocomposite ?

a) Geogrid b) Geonet

c) Geosynthetic clay linear d) None of the above

5) Which one of the following is a basic function of geosynthetics ?

a) Absorption b) Insulation c) Screening d) Protection

P.T.O.
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6) Filtration function also provides

a) Reinforcement benefits b) Separation benefits

c) Fluid barrier benefits d) None

7) The gauge length of the geosynthetic specimen for the wide-width tensile
strength test is

a) 10 mm b) 100 mm

c) 200 mm d) None of the above

8) Which geosynthetic can serve the fluid barrier as a primary function ?

a) Geotextile and geocomposite b) Geotextile and geogrid

c) Geotextile and geonet d) None of the above

9) Within a soil slope, geosythetic sheets are usually placed in

a) Inclined planes towards the slope face

b) Inclined planes away from the slope face

c) Vertical planes

d) Horizontal planes

10) The major functions served by the geotextile in unpaved roads are

a) Separation and filtration b) Separation and reinforcement

c) Reinforcement and filtration d) Filtration and drainage
______________
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Seat
No.

 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Marks : 40

Time : 10.00 a.m. to 12.00 Noon

Instructions : 1) Assume additional data, if required and state it clearly.

2) Figures to the right indicate full marks.

II. Attempt any eight questions : (5×8=40)

1) What are geogrid, geofoam, geonet, GCL and geopipe ? Give one application

for each product.

2) What are the concepts of reinforced soil ?

3) Explain the effect of reinforcement orientation.

4) What are the mechanical properties of geosynthetics ?

5) How are impact and abrasion test conducted ?

6) What are the different construction factors that affect the performance of

reinforced soil ?

7) What are the steps involved in the design of reinforced soil slope ?

8) How do you evaluate tensile failure of reinforcement ?

9) Illustrate with sketches different failure modes that need to be considered.

10) Write short notes on geosynthetic filter criteria.

_____________________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time :  10.00 a.m. to 12.00 Noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book on 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) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

I. Choose the correct answer : (1 mark each)

1) Within a soil slope, geosythetic sheets are usually placed in

a) Inclined planes towards the slope face

b) Inclined planes away from the slope face

c) Vertical planes

d) Horizontal planes

2) The major functions served by the geotextile in unpaved roads are

a) Separation and filtration b) Separation and reinforcement

c) Reinforcement and filtration d) Filtration and drainage

3) The gauge length of the geosynthetic specimen for the wide-width tensile
strength test is

a) 10 mm b) 100 mm

c) 200 mm d) None of the above

P.T.O.

Set Q



Set Q

SLR-TJ – 48 -2- �������	�

4) Which geosynthetic can serve the fluid barrier as a primary function ?

a) Geotextile and geocomposite b) Geotextile and geogrid

c) Geotextile and geonet d) None of the above

5) Minimum FOS against pullout of reinforcing element of wall is

a) 1.2 b) 1.5 c) 2.0 d) 2.5

6) Coefficient of friction between soil and other material is given by

a) tan ϕ b) tan μ c) tan δ d) none

7) Most of the geotextiles are commercially available in rolls of width of around

a) 1 m b) 5 m

c) 10 m d) None of the above

8) Which one of the following geosynthetics is a geocomposite ?

a) Geogrid b) Geonet

c) Geosynthetic clay linear d) None of the above

9) Which one of the following is a basic function of geosynthetics ?

a) Absorption b) Insulation c) Screening d) Protection

10) Filtration function also provides

a) Reinforcement benefits b) Separation benefits

c) Fluid barrier benefits d) None
______________
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 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Marks : 40

Time : 10.00 a.m. to 12.00 Noon

Instructions : 1) Assume additional data, if required and state it clearly.

2) Figures to the right indicate full marks.

II. Attempt any eight questions : (5×8=40)

1) What are geogrid, geofoam, geonet, GCL and geopipe ? Give one application

for each product.

2) What are the concepts of reinforced soil ?

3) Explain the effect of reinforcement orientation.

4) What are the mechanical properties of geosynthetics ?

5) How are impact and abrasion test conducted ?

6) What are the different construction factors that affect the performance of

reinforced soil ?

7) What are the steps involved in the design of reinforced soil slope ?

8) How do you evaluate tensile failure of reinforcement ?

9) Illustrate with sketches different failure modes that need to be considered.

10) Write short notes on geosynthetic filter criteria.

_____________________
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No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time :  10.00 a.m. to 12.00 Noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book on 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) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

I. Choose the correct answer : (1 mark each)

1) Which one of the following is a basic function of geosynthetics ?

a) Absorption b) Insulation c) Screening d) Protection

2) Filtration function also provides

a) Reinforcement benefits b) Separation benefits

c) Fluid barrier benefits d) None

3) Within a soil slope, geosythetic sheets are usually placed in

a) Inclined planes towards the slope face

b) Inclined planes away from the slope face

c) Vertical planes

d) Horizontal planes

4) The major functions served by the geotextile in unpaved roads are

a) Separation and filtration b) Separation and reinforcement

c) Reinforcement and filtration d) Filtration and drainage

P.T.O.
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5) Most of the geotextiles are commercially available in rolls of width of around

a) 1 m b) 5 m

c) 10 m d) None of the above

6) Which one of the following geosynthetics is a geocomposite ?

a) Geogrid b) Geonet

c) Geosynthetic clay linear d) None of the above

7) Minimum FOS against pullout of reinforcing element of wall is

a) 1.2 b) 1.5 c) 2.0 d) 2.5

8) Coefficient of friction between soil and other material is given by

a) tan ϕ b) tan μ c) tan δ d) none

9) The gauge length of the geosynthetic specimen for the wide-width tensile
strength test is

a) 10 mm b) 100 mm

c) 200 mm d) None of the above

10) Which geosynthetic can serve the fluid barrier as a primary function ?

a) Geotextile and geocomposite b) Geotextile and geogrid

c) Geotextile and geonet d) None of the above
______________
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GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Marks : 40

Time : 10.00 a.m. to 12.00 Noon

Instructions : 1) Assume additional data, if required and state it clearly.

2) Figures to the right indicate full marks.

II. Attempt any eight questions : (5×8=40)

1) What are geogrid, geofoam, geonet, GCL and geopipe ? Give one application

for each product.

2) What are the concepts of reinforced soil ?

3) Explain the effect of reinforcement orientation.

4) What are the mechanical properties of geosynthetics ?

5) How are impact and abrasion test conducted ?

6) What are the different construction factors that affect the performance of

reinforced soil ?

7) What are the steps involved in the design of reinforced soil slope ?

8) How do you evaluate tensile failure of reinforcement ?

9) Illustrate with sketches different failure modes that need to be considered.

10) Write short notes on geosynthetic filter criteria.

_____________________
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Seat
No.

T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time :  10.00 a.m. to 12.00 Noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book on 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) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

I. Choose the correct answer : (1 mark each)

1) Most of the geotextiles are commercially available in rolls of width of around

a) 1 m b) 5 m

c) 10 m d) None of the above

2) Which one of the following geosynthetics is a geocomposite ?

a) Geogrid b) Geonet

c) Geosynthetic clay linear d) None of the above

3) Which one of the following is a basic function of geosynthetics ?

a) Absorption b) Insulation c) Screening d) Protection

4) Filtration function also provides

a) Reinforcement benefits b) Separation benefits

c) Fluid barrier benefits d) None

P.T.O.

Set S



Set S

SLR-TJ – 48 -2- �������	�

5) The gauge length of the geosynthetic specimen for the wide-width tensile
strength test is

a) 10 mm b) 100 mm

c) 200 mm d) None of the above

6) Which geosynthetic can serve the fluid barrier as a primary function ?

a) Geotextile and geocomposite b) Geotextile and geogrid

c) Geotextile and geonet d) None of the above

7) Within a soil slope, geosythetic sheets are usually placed in

a) Inclined planes towards the slope face

b) Inclined planes away from the slope face

c) Vertical planes

d) Horizontal planes

8) The major functions served by the geotextile in unpaved roads are

a) Separation and filtration b) Separation and reinforcement

c) Reinforcement and filtration d) Filtration and drainage

9) Minimum FOS against pullout of reinforcing element of wall is

a) 1.2 b) 1.5 c) 2.0 d) 2.5

10) Coefficient of friction between soil and other material is given by

a) tan ϕ b) tan μ c) tan δ d) none
______________
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Seat
No.

 T.E. (Civil) (Part – II) (CGPA) Examination, 2017
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Marks : 40

Time : 10.00 a.m. to 12.00 Noon

Instructions : 1) Assume additional data, if required and state it clearly.

2) Figures to the right indicate full marks.

II. Attempt any eight questions : (5×8=40)

1) What are geogrid, geofoam, geonet, GCL and geopipe ? Give one application

for each product.

2) What are the concepts of reinforced soil ?

3) Explain the effect of reinforcement orientation.

4) What are the mechanical properties of geosynthetics ?

5) How are impact and abrasion test conducted ?

6) What are the different construction factors that affect the performance of

reinforced soil ?

7) What are the steps involved in the design of reinforced soil slope ?

8) How do you evaluate tensile failure of reinforcement ?

9) Illustrate with sketches different failure modes that need to be considered.

10) Write short notes on geosynthetic filter criteria.

_____________________
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�������	� SLR-TJ – 51

T.E. (Civil) (Part – II) (CGPA)Examination, 2017
EARTHQUAKE RESISTANT NON-ENGINEERED CONSTRUCTION

(Self Learning Technical Course)

Day and Date : Monday, 27-11-2017 Total Marks : 50

Time : 10.00 a.m. to 12.00 noon

Instructions : 1) Solve any five questions.

2) Figures to right indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

1. Write detailed note on internal structure of Earth.  10

2. Which are the seismic waves generated after earthquake ? 10

3. What are the quantitative and qualitative measurement of an earthquake ?

Explain in detail. 10

4. What are causes of damages due to earthquake in the Brick masonry

construction ?  10

5. Explain the soil liquefaction as an effect of earthquake.  10

6. Write a detailed note on “strengthening of walls” with suitable sketches. 10

_______________
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Seat
No. Set P

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
3) Use of non programmable calculator is permitted.
4) Draw neat sketches wherever necessary.
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 : (1×14=14)

1) The water surface slope dx
dy , in case of uniform flow in channel, it is

equal to
a) 0 b) 1 c) 1000 d) ∞

2) The maximum velocity in open channel occurs
a) Near bottom channel b) At the free surface
c) Little below the free surface d) None

3) In rectangular channel, the critical depth is

a)
2

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

b)
3

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

c)
4

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

d)
3

1

g
q3

⎟
⎠
⎞⎜

⎝
⎛

4) For the best rectangular section

a) 3
by = b) y = b

c) 2
by = d) 4

by =

P.T.O.
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5) The momentum correction factor ‘β ’ is given as

a) ∫ dAV
AV

1 3
3

b) ∫ dAV
VA

1 2
2

c) ∫ VdA
VA
1 d) ∫ dAV

VA
1 2

6) The momentum equation in ‘X’ direction when the flow is steady is =∑Fx

a) )VxVx(Q 12 −ρ b) )VxVx(Q 12
2 −ρ

c) )VxVx(Q 12 −ρ d) None

7) Shield’s diagram is a plot of non dimensional shear stress cτ  against
a) Relative depth b) Shear Reynold’s number
c) Hydraulic radius d) Reynold’s number

8) The mean velocity in Lacey’s regime channel is proportional to

a) 3
1

R b) 3
2

R c) 2
1

0S d) 3
1

0S

9) Rivers generally forms meanders in
a) Boulder stage b) Delta stage
c) Trough stage d) None

10) Bed load is the term used to describe combination of
a) Contact load and wash load
b) Contact load and saltation load
c) Contact load and suspended load
d) Bed material load

11) Extreme condition of meanders is called as
a) Leavee b) Spurs c) Cut-off d) Island

12) Silting of reservoirs
a) Reduces efficiency of dam b) Reduces storage capacity
c) Raises reservoir water level d) None

13) The scale effect in model can be
a) Positive only b) Negative only
c) Both positive and negative d) None

14) Dynamic similarity between model and prototype is the similarity of
a) Forces b) Motion c) Length d) None

______________
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Seat
No.

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

2. Attempt any two : (6×2=12)

a) What do you understand by most economical channel section ? And show
that for trapezoidal section. Half of top width = length of one of sloping side
and hydraulic mean depth = half the depth of flow.

b) An overflow spillway 40.0 m high. At the design energy head of 3.0 m over
the spillway. Find the sequent depths and energy loss in hydraulic jump
formed on horizontal apron at the toe of spillway. Neglect energy loss due to
flow over spillway face. (Assume Cd = 0.74)

c) A rectangular channel carrying a discharge of 30.0 m3/sec has a width of
10.0 m and bed slope 0.00017 and n = 0.020. At a particular section, the depth
of flow is 1.60 m. Determine how far upstream or downstream of this section
the depth of flow will be 2.0 m. (Use step method take two steps).

3. Attempt any four : (4×4=16)

a) Derive the modified equation for GVF and also state the assumptions made
for it.

b) A 5.0 m wide trapezoidal channel having a side slope 1.5 H to 1.0 V is laid on
a slope of 0.00035. The roughness coefficient n = 0.015 find the normal depth
of discharge of 22 m3/sec through the channel.

c) Derive the equation for energy loss through ‘Hydraulic Jump’.

d) Find the alternate depth y1 and y2 corresponding to specific energy of 2.0 m
and discharge 5.0 m3/s in a trapezoidal channel section where m = 1.50
(Use trial and error method).

e) Define kinetic energy correction factor ( α ) and momentum correction factor
(β ) and derive their expressions.
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4. Attempt any two : (6×2=12)

a) Design a regime channel by using ‘Lacey’s theory’ from the data, discharge =
60 m3/sec and silt factor = 1.14.

b) i) Derive Reynold’s model law and give the examples where it can be used ?

ii) A model of water meter is tested in 100 mm diameter pipe. The discharge
was 45 lit/sec and pressure difference is 0.11 N/mm2. What will be the
discharge in pipe of 500 mm diameter pipe and what will be the pressure ?

c) Write short notes on :

1) Cut-off

2) Spurs

3) Meandering of river.

5. Attempt any four : (4×4=16)

a) Differentiate between Kennedy’s theory and Lacey’s theory for channel
design.

b) Define similitude. What are its types ? Also derive formula for ‘Froude’s
number’.

c) What do you understand by ‘river training works’ ? Explain its types.

d) A 1 : 50 scale model of submarine was tested in wind-tunnel. If the velocity of
the submarine in sea-water is 10 m/s. Find the corresponding velocity of air
in wind tunnel. Take kinematic viscosity of air is 1.33 times of water. Also find
the drag force on submarine if the force on model is 10.0 N also take specific
weight of sea-water as 10 kN/m3 and of air 10 N/m3.

e) Draw a neat sketch of ‘current meter’ and explain its working in detail.

_____________________
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Seat
No. Set Q

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
3) Use of non programmable calculator is permitted.
4) Draw neat sketches wherever necessary.
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 : (1×14=14)

1) The mean velocity in Lacey’s regime channel is proportional to

a) 3
1

R b) 3
2

R c) 2
1

0S d) 3
1

0S

2) Rivers generally forms meanders in
a) Boulder stage b) Delta stage
c) Trough stage d) None

3) Bed load is the term used to describe combination of
a) Contact load and wash load
b) Contact load and saltation load
c) Contact load and suspended load
d) Bed material load

4) Extreme condition of meanders is called as
a) Leavee b) Spurs c) Cut-off d) Island

5) Silting of reservoirs
a) Reduces efficiency of dam b) Reduces storage capacity
c) Raises reservoir water level d) None

6) The scale effect in model can be
a) Positive only b) Negative only
c) Both positive and negative d) None

P.T.O.
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7) Dynamic similarity between model and prototype is the similarity of
a) Forces b) Motion c) Length d) None

8) The water surface slope dx
dy , in case of uniform flow in channel, it is

equal to
a) 0 b) 1 c) 1000 d) ∞

9) The maximum velocity in open channel occurs
a) Near bottom channel b) At the free surface
c) Little below the free surface d) None

10) In rectangular channel, the critical depth is

a)
2

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

b)
3

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

c)
4

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

d)
3

1

g
q3

⎟
⎠
⎞⎜

⎝
⎛

11) For the best rectangular section

a) 3
by = b) y = b

c) 2
by = d) 4

by =

12) The momentum correction factor ‘β ’ is given as

a) ∫ dAV
AV

1 3
3

b) ∫ dAV
VA

1 2
2

c) ∫ VdA
VA
1 d) ∫ dAV

VA
1 2

13) The momentum equation in ‘X’ direction when the flow is steady is =∑Fx

a) )VxVx(Q 12 −ρ b) )VxVx(Q 12
2 −ρ

c) )VxVx(Q 12 −ρ d) None

14) Shield’s diagram is a plot of non dimensional shear stress cτ  against
a) Relative depth b) Shear Reynold’s number
c) Hydraulic radius d) Reynold’s number

______________
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Seat
No.

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

2. Attempt any two : (6×2=12)

a) What do you understand by most economical channel section ? And show
that for trapezoidal section. Half of top width = length of one of sloping side
and hydraulic mean depth = half the depth of flow.

b) An overflow spillway 40.0 m high. At the design energy head of 3.0 m over
the spillway. Find the sequent depths and energy loss in hydraulic jump
formed on horizontal apron at the toe of spillway. Neglect energy loss due to
flow over spillway face. (Assume Cd = 0.74)

c) A rectangular channel carrying a discharge of 30.0 m3/sec has a width of
10.0 m and bed slope 0.00017 and n = 0.020. At a particular section, the depth
of flow is 1.60 m. Determine how far upstream or downstream of this section
the depth of flow will be 2.0 m. (Use step method take two steps).

3. Attempt any four : (4×4=16)

a) Derive the modified equation for GVF and also state the assumptions made
for it.

b) A 5.0 m wide trapezoidal channel having a side slope 1.5 H to 1.0 V is laid on
a slope of 0.00035. The roughness coefficient n = 0.015 find the normal depth
of discharge of 22 m3/sec through the channel.

c) Derive the equation for energy loss through ‘Hydraulic Jump’.

d) Find the alternate depth y1 and y2 corresponding to specific energy of 2.0 m
and discharge 5.0 m3/s in a trapezoidal channel section where m = 1.50
(Use trial and error method).

e) Define kinetic energy correction factor ( α ) and momentum correction factor
(β ) and derive their expressions.
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4. Attempt any two : (6×2=12)

a) Design a regime channel by using ‘Lacey’s theory’ from the data, discharge =
60 m3/sec and silt factor = 1.14.

b) i) Derive Reynold’s model law and give the examples where it can be used ?

ii) A model of water meter is tested in 100 mm diameter pipe. The discharge
was 45 lit/sec and pressure difference is 0.11 N/mm2. What will be the
discharge in pipe of 500 mm diameter pipe and what will be the pressure ?

c) Write short notes on :

1) Cut-off

2) Spurs

3) Meandering of river.

5. Attempt any four : (4×4=16)

a) Differentiate between Kennedy’s theory and Lacey’s theory for channel
design.

b) Define similitude. What are its types ? Also derive formula for ‘Froude’s
number’.

c) What do you understand by ‘river training works’ ? Explain its types.

d) A 1 : 50 scale model of submarine was tested in wind-tunnel. If the velocity of
the submarine in sea-water is 10 m/s. Find the corresponding velocity of air
in wind tunnel. Take kinematic viscosity of air is 1.33 times of water. Also find
the drag force on submarine if the force on model is 10.0 N also take specific
weight of sea-water as 10 kN/m3 and of air 10 N/m3.

e) Draw a neat sketch of ‘current meter’ and explain its working in detail.

_____________________
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B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
3) Use of non programmable calculator is permitted.
4) Draw neat sketches wherever necessary.
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 : (1×14=14)

1) The momentum correction factor ‘β ’ is given as

a) ∫ dAV
AV

1 3
3

b) ∫ dAV
VA

1 2
2

c) ∫ VdA
VA
1 d) ∫ dAV

VA
1 2

2) The momentum equation in ‘X’ direction when the flow is steady is =∑Fx

a) )VxVx(Q 12 −ρ b) )VxVx(Q 12
2 −ρ

c) )VxVx(Q 12 −ρ d) None

3) Shield’s diagram is a plot of non dimensional shear stress cτ  against
a) Relative depth b) Shear Reynold’s number
c) Hydraulic radius d) Reynold’s number

4) The mean velocity in Lacey’s regime channel is proportional to

a) 3
1

R b) 3
2

R c) 2
1

0S d) 3
1

0S

5) Rivers generally forms meanders in
a) Boulder stage b) Delta stage
c) Trough stage d) None

P.T.O.
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6) Bed load is the term used to describe combination of
a) Contact load and wash load
b) Contact load and saltation load
c) Contact load and suspended load
d) Bed material load

7) Extreme condition of meanders is called as
a) Leavee b) Spurs c) Cut-off d) Island

8) Silting of reservoirs
a) Reduces efficiency of dam b) Reduces storage capacity
c) Raises reservoir water level d) None

9) The scale effect in model can be
a) Positive only b) Negative only
c) Both positive and negative d) None

10) Dynamic similarity between model and prototype is the similarity of
a) Forces b) Motion c) Length d) None

11) The water surface slope dx
dy , in case of uniform flow in channel, it is

equal to
a) 0 b) 1 c) 1000 d) ∞

12) The maximum velocity in open channel occurs
a) Near bottom channel b) At the free surface
c) Little below the free surface d) None

13) In rectangular channel, the critical depth is

a)
2

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

b)
3

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

c)
4

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

d)
3

1

g
q3

⎟
⎠
⎞⎜

⎝
⎛

14) For the best rectangular section

a) 3
by = b) y = b

c) 2
by = d) 4

by =

______________
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Seat
No.

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

2. Attempt any two : (6×2=12)

a) What do you understand by most economical channel section ? And show
that for trapezoidal section. Half of top width = length of one of sloping side
and hydraulic mean depth = half the depth of flow.

b) An overflow spillway 40.0 m high. At the design energy head of 3.0 m over
the spillway. Find the sequent depths and energy loss in hydraulic jump
formed on horizontal apron at the toe of spillway. Neglect energy loss due to
flow over spillway face. (Assume Cd = 0.74)

c) A rectangular channel carrying a discharge of 30.0 m3/sec has a width of
10.0 m and bed slope 0.00017 and n = 0.020. At a particular section, the depth
of flow is 1.60 m. Determine how far upstream or downstream of this section
the depth of flow will be 2.0 m. (Use step method take two steps).

3. Attempt any four : (4×4=16)

a) Derive the modified equation for GVF and also state the assumptions made
for it.

b) A 5.0 m wide trapezoidal channel having a side slope 1.5 H to 1.0 V is laid on
a slope of 0.00035. The roughness coefficient n = 0.015 find the normal depth
of discharge of 22 m3/sec through the channel.

c) Derive the equation for energy loss through ‘Hydraulic Jump’.

d) Find the alternate depth y1 and y2 corresponding to specific energy of 2.0 m
and discharge 5.0 m3/s in a trapezoidal channel section where m = 1.50
(Use trial and error method).

e) Define kinetic energy correction factor ( α ) and momentum correction factor
(β ) and derive their expressions.
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4. Attempt any two : (6×2=12)

a) Design a regime channel by using ‘Lacey’s theory’ from the data, discharge =
60 m3/sec and silt factor = 1.14.

b) i) Derive Reynold’s model law and give the examples where it can be used ?

ii) A model of water meter is tested in 100 mm diameter pipe. The discharge
was 45 lit/sec and pressure difference is 0.11 N/mm2. What will be the
discharge in pipe of 500 mm diameter pipe and what will be the pressure ?

c) Write short notes on :

1) Cut-off

2) Spurs

3) Meandering of river.

5. Attempt any four : (4×4=16)

a) Differentiate between Kennedy’s theory and Lacey’s theory for channel
design.

b) Define similitude. What are its types ? Also derive formula for ‘Froude’s
number’.

c) What do you understand by ‘river training works’ ? Explain its types.

d) A 1 : 50 scale model of submarine was tested in wind-tunnel. If the velocity of
the submarine in sea-water is 10 m/s. Find the corresponding velocity of air
in wind tunnel. Take kinematic viscosity of air is 1.33 times of water. Also find
the drag force on submarine if the force on model is 10.0 N also take specific
weight of sea-water as 10 kN/m3 and of air 10 N/m3.

e) Draw a neat sketch of ‘current meter’ and explain its working in detail.

_____________________
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Seat
No. Set S

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
3) Use of non programmable calculator is permitted.
4) Draw neat sketches wherever necessary.
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 : (1×14=14)

1) Bed load is the term used to describe combination of
a) Contact load and wash load
b) Contact load and saltation load
c) Contact load and suspended load
d) Bed material load

2) Extreme condition of meanders is called as
a) Leavee b) Spurs c) Cut-off d) Island

3) Silting of reservoirs
a) Reduces efficiency of dam b) Reduces storage capacity
c) Raises reservoir water level d) None

4) The scale effect in model can be
a) Positive only b) Negative only
c) Both positive and negative d) None

5) Dynamic similarity between model and prototype is the similarity of
a) Forces b) Motion c) Length d) None

6) The water surface slope dx
dy , in case of uniform flow in channel, it is

equal to
a) 0 b) 1 c) 1000 d) ∞

P.T.O.
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7) The maximum velocity in open channel occurs
a) Near bottom channel b) At the free surface
c) Little below the free surface d) None

8) In rectangular channel, the critical depth is

a)
2

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

b)
3

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

c)
4

1

g
q2

⎟
⎠
⎞⎜

⎝
⎛

d)
3

1

g
q3

⎟
⎠
⎞⎜

⎝
⎛

9) For the best rectangular section

a) 3
by = b) y = b

c) 2
by = d) 4

by =

10) The momentum correction factor ‘β ’ is given as

a) ∫ dAV
AV

1 3
3

b) ∫ dAV
VA

1 2
2

c) ∫ VdA
VA
1 d) ∫ dAV

VA
1 2

11) The momentum equation in ‘X’ direction when the flow is steady is =∑Fx

a) )VxVx(Q 12 −ρ b) )VxVx(Q 12
2 −ρ

c) )VxVx(Q 12 −ρ d) None

12) Shield’s diagram is a plot of non dimensional shear stress cτ  against
a) Relative depth b) Shear Reynold’s number
c) Hydraulic radius d) Reynold’s number

13) The mean velocity in Lacey’s regime channel is proportional to

a) 3
1

R b) 3
2

R c) 2
1

0S d) 3
1

0S

14) Rivers generally forms meanders in
a) Boulder stage b) Delta stage
c) Trough stage d) None

______________
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Seat
No.

B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

2. Attempt any two : (6×2=12)

a) What do you understand by most economical channel section ? And show
that for trapezoidal section. Half of top width = length of one of sloping side
and hydraulic mean depth = half the depth of flow.

b) An overflow spillway 40.0 m high. At the design energy head of 3.0 m over
the spillway. Find the sequent depths and energy loss in hydraulic jump
formed on horizontal apron at the toe of spillway. Neglect energy loss due to
flow over spillway face. (Assume Cd = 0.74)

c) A rectangular channel carrying a discharge of 30.0 m3/sec has a width of
10.0 m and bed slope 0.00017 and n = 0.020. At a particular section, the depth
of flow is 1.60 m. Determine how far upstream or downstream of this section
the depth of flow will be 2.0 m. (Use step method take two steps).

3. Attempt any four : (4×4=16)

a) Derive the modified equation for GVF and also state the assumptions made
for it.

b) A 5.0 m wide trapezoidal channel having a side slope 1.5 H to 1.0 V is laid on
a slope of 0.00035. The roughness coefficient n = 0.015 find the normal depth
of discharge of 22 m3/sec through the channel.

c) Derive the equation for energy loss through ‘Hydraulic Jump’.

d) Find the alternate depth y1 and y2 corresponding to specific energy of 2.0 m
and discharge 5.0 m3/s in a trapezoidal channel section where m = 1.50
(Use trial and error method).

e) Define kinetic energy correction factor ( α ) and momentum correction factor
(β ) and derive their expressions.
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4. Attempt any two : (6×2=12)

a) Design a regime channel by using ‘Lacey’s theory’ from the data, discharge =
60 m3/sec and silt factor = 1.14.

b) i) Derive Reynold’s model law and give the examples where it can be used ?

ii) A model of water meter is tested in 100 mm diameter pipe. The discharge
was 45 lit/sec and pressure difference is 0.11 N/mm2. What will be the
discharge in pipe of 500 mm diameter pipe and what will be the pressure ?

c) Write short notes on :

1) Cut-off

2) Spurs

3) Meandering of river.

5. Attempt any four : (4×4=16)

a) Differentiate between Kennedy’s theory and Lacey’s theory for channel
design.

b) Define similitude. What are its types ? Also derive formula for ‘Froude’s
number’.

c) What do you understand by ‘river training works’ ? Explain its types.

d) A 1 : 50 scale model of submarine was tested in wind-tunnel. If the velocity of
the submarine in sea-water is 10 m/s. Find the corresponding velocity of air
in wind tunnel. Take kinematic viscosity of air is 1.33 times of water. Also find
the drag force on submarine if the force on model is 10.0 N also take specific
weight of sea-water as 10 kN/m3 and of air 10 N/m3.

e) Draw a neat sketch of ‘current meter’ and explain its working in detail.

_____________________
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�������	� SLR-TJ – 61
Seat
No. Set P

 B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

           N. B. : 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 alternative (1 mark each) : 14

1) Work sampling technique is also called as
a) Method study b) Ratio sampling
c) Activity sampling d) None

2) The benefit of productivity for customers is to reduce
a) Higher wages b) Higher standard of living
c) Price of material d) None

3) Which of the following factors are considered for selecting a job in method
study ?
a) Managerial aspect b) Quality development aspect
c) Human reactions d) None

4) Outline process chart for operation includes
a) Survey and records of overall processes
b) All the events
c) Activity of the operator
d) Activity of LHS and RHS of an operator

5) Standard time = Allowance + ______________
a) Observed time b) Standard work
c) Rating time d) Basic time

P.T.O.
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6) Which of the following is the method of Job Evaluation ?
a) Employee comparison method b) Checklist method
c) Classification method d) None

7) Direct incentives are
a) Paid to group of workers b) Paid to an individual worker
c) Direct monetary payment d) Social benefits

8) The successful application of work study is related to
a) Relation between management and workers
b) Relation between employer and worker
c) Relation between representatives and workers
d) All the above

9) n = pq/bp2 where q represents
a) Percentage of occurrence b) Percentage of working time
c) Percentage of normal time d) None

10) Juran Trilogy is based on quality planning, quality improvement and
a) Quality measurement b) Quality control
c) Quality system d) Quality cost

11) PDCA cycle is developed by
a) J. M. Juran b) W. Edward Deming
c) Kaizen d) None of these

12) If the part of the system fails, an alternative success path (back up) provided
is called as
a) Reliability b) Redundancy
c) FEMA d) POF

13) The symbols used in FTA are grouped as events, gates and ____________
symbols.
a) Main b) Exclusive
c) Transfer d) None

14) Value analysis is applied to
a) Existing product b) Development stage product
c) Specification of product d) All of the above

______________

Set P
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Seat
No.

  B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

                   N. B. : All questions are compulsory.

SECTION – I

2. Attempt any four (7 marks each) :

a) Enlist steps in method study and discuss in detail any one step with example.

b) Explain in short “Elements of TQM”.

c) How work specification is useful to work study ?

d) Comment on role of trade union in work study.

e) Discuss with example 5S techniques.

f) Write a detail note on job evaluation.

g) Calculate standard time required for constructing one meter cube brick wall
having one brick thickness if normal time for 1 m length is 10 min.

SECTION – II

3. Attempt any four (7 marks each) :

a) What is random sampling ? How it is carried out ?

b) Explain the use of control charts with respect to work sampling.

c) Discuss with example “value analysis as a cost reduction technique”.

d) How creative thinking is useful for value engineering ?

e) Write a note on “Bathtub Curve”.

f) What is redundancy is reliability engineering ?

g) Pilot study shows the percentage of occurrence as 50%. Determine number
of observations for 95% confidence level with accuracy of ± 2%.

__________________ Set P
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No. Set Q

 B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

           N. B. : 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 alternative (1 mark each) : 14

1) The successful application of work study is related to
a) Relation between management and workers
b) Relation between employer and worker
c) Relation between representatives and workers
d) All the above

2) n = pq/bp2 where q represents
a) Percentage of occurrence b) Percentage of working time
c) Percentage of normal time d) None

3) Juran Trilogy is based on quality planning, quality improvement and
a) Quality measurement b) Quality control
c) Quality system d) Quality cost

4) PDCA cycle is developed by
a) J. M. Juran b) W. Edward Deming
c) Kaizen d) None of these

5) If the part of the system fails, an alternative success path (back up) provided
is called as
a) Reliability b) Redundancy
c) FEMA d) POF

P.T.O.
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6) The symbols used in FTA are grouped as events, gates and ____________
symbols.
a) Main b) Exclusive
c) Transfer d) None

7) Value analysis is applied to
a) Existing product b) Development stage product
c) Specification of product d) All of the above

8) Work sampling technique is also called as
a) Method study b) Ratio sampling
c) Activity sampling d) None

9) The benefit of productivity for customers is to reduce
a) Higher wages b) Higher standard of living
c) Price of material d) None

10) Which of the following factors are considered for selecting a job in method
study ?
a) Managerial aspect b) Quality development aspect
c) Human reactions d) None

11) Outline process chart for operation includes
a) Survey and records of overall processes
b) All the events
c) Activity of the operator
d) Activity of LHS and RHS of an operator

12) Standard time = Allowance + ______________
a) Observed time b) Standard work
c) Rating time d) Basic time

13) Which of the following is the method of Job Evaluation ?
a) Employee comparison method b) Checklist method
c) Classification method d) None

14) Direct incentives are
a) Paid to group of workers b) Paid to an individual worker
c) Direct monetary payment d) Social benefits

______________

Set Q
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Seat
No.

  B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

                   N. B. : All questions are compulsory.

SECTION – I

2. Attempt any four (7 marks each) :

a) Enlist steps in method study and discuss in detail any one step with example.

b) Explain in short “Elements of TQM”.

c) How work specification is useful to work study ?

d) Comment on role of trade union in work study.

e) Discuss with example 5S techniques.

f) Write a detail note on job evaluation.

g) Calculate standard time required for constructing one meter cube brick wall
having one brick thickness if normal time for 1 m length is 10 min.

SECTION – II

3. Attempt any four (7 marks each) :

a) What is random sampling ? How it is carried out ?

b) Explain the use of control charts with respect to work sampling.

c) Discuss with example “value analysis as a cost reduction technique”.

d) How creative thinking is useful for value engineering ?

e) Write a note on “Bathtub Curve”.

f) What is redundancy is reliability engineering ?

g) Pilot study shows the percentage of occurrence as 50%. Determine number
of observations for 95% confidence level with accuracy of ± 2%.
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Set Q



�������	� SLR-TJ – 61
Seat
No. Set R

 B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

           N. B. : 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 alternative (1 mark each) : 14

1) Standard time = Allowance + ______________
a) Observed time b) Standard work
c) Rating time d) Basic time

2) Which of the following is the method of Job Evaluation ?
a) Employee comparison method b) Checklist method
c) Classification method d) None

3) Direct incentives are
a) Paid to group of workers b) Paid to an individual worker
c) Direct monetary payment d) Social benefits

4) The successful application of work study is related to
a) Relation between management and workers
b) Relation between employer and worker
c) Relation between representatives and workers
d) All the above

5) n = pq/bp2 where q represents
a) Percentage of occurrence b) Percentage of working time
c) Percentage of normal time d) None

P.T.O.
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Set R

6) Juran Trilogy is based on quality planning, quality improvement and
a) Quality measurement b) Quality control
c) Quality system d) Quality cost

7) PDCA cycle is developed by
a) J. M. Juran b) W. Edward Deming
c) Kaizen d) None of these

8) If the part of the system fails, an alternative success path (back up) provided
is called as
a) Reliability b) Redundancy
c) FEMA d) POF

9) The symbols used in FTA are grouped as events, gates and ____________
symbols.
a) Main b) Exclusive
c) Transfer d) None

10) Value analysis is applied to
a) Existing product b) Development stage product
c) Specification of product d) All of the above

11) Work sampling technique is also called as
a) Method study b) Ratio sampling
c) Activity sampling d) None

12) The benefit of productivity for customers is to reduce
a) Higher wages b) Higher standard of living
c) Price of material d) None

13) Which of the following factors are considered for selecting a job in method
study ?
a) Managerial aspect b) Quality development aspect
c) Human reactions d) None

14) Outline process chart for operation includes
a) Survey and records of overall processes
b) All the events
c) Activity of the operator
d) Activity of LHS and RHS of an operator

______________
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  B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

                   N. B. : All questions are compulsory.

SECTION – I

2. Attempt any four (7 marks each) :

a) Enlist steps in method study and discuss in detail any one step with example.

b) Explain in short “Elements of TQM”.

c) How work specification is useful to work study ?

d) Comment on role of trade union in work study.

e) Discuss with example 5S techniques.

f) Write a detail note on job evaluation.

g) Calculate standard time required for constructing one meter cube brick wall
having one brick thickness if normal time for 1 m length is 10 min.

SECTION – II

3. Attempt any four (7 marks each) :

a) What is random sampling ? How it is carried out ?

b) Explain the use of control charts with respect to work sampling.

c) Discuss with example “value analysis as a cost reduction technique”.

d) How creative thinking is useful for value engineering ?

e) Write a note on “Bathtub Curve”.

f) What is redundancy is reliability engineering ?

g) Pilot study shows the percentage of occurrence as 50%. Determine number
of observations for 95% confidence level with accuracy of ± 2%.

__________________ Set R
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 B.E. (Civil) (Part – I) (New CGPA) Examination, 2017
Elective – I : MANAGERIAL TECHNIQUES

Day and Date : Friday, 8-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

           N. B. : 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 alternative (1 mark each) : 14

1) Juran Trilogy is based on quality planning, quality improvement and
a) Quality measurement b) Quality control
c) Quality system d) Quality cost

2) PDCA cycle is developed by
a) J. M. Juran b) W. Edward Deming
c) Kaizen d) None of these

3) If the part of the system fails, an alternative success path (back up) provided
is called as
a) Reliability b) Redundancy
c) FEMA d) POF

4) The symbols used in FTA are grouped as events, gates and ____________
symbols.
a) Main b) Exclusive
c) Transfer d) None

5) Value analysis is applied to
a) Existing product b) Development stage product
c) Specification of product d) All of the above

P.T.O.
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6) Work sampling technique is also called as
a) Method study b) Ratio sampling
c) Activity sampling d) None

7) The benefit of productivity for customers is to reduce
a) Higher wages b) Higher standard of living
c) Price of material d) None

8) Which of the following factors are considered for selecting a job in method
study ?
a) Managerial aspect b) Quality development aspect
c) Human reactions d) None

9) Outline process chart for operation includes
a) Survey and records of overall processes
b) All the events
c) Activity of the operator
d) Activity of LHS and RHS of an operator

10) Standard time = Allowance + ______________
a) Observed time b) Standard work
c) Rating time d) Basic time

11) Which of the following is the method of Job Evaluation ?
a) Employee comparison method b) Checklist method
c) Classification method d) None

12) Direct incentives are
a) Paid to group of workers b) Paid to an individual worker
c) Direct monetary payment d) Social benefits

13) The successful application of work study is related to
a) Relation between management and workers
b) Relation between employer and worker
c) Relation between representatives and workers
d) All the above

14) n = pq/bp2 where q represents
a) Percentage of occurrence b) Percentage of working time
c) Percentage of normal time d) None

______________
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2. Attempt any four (7 marks each) :

a) Enlist steps in method study and discuss in detail any one step with example.

b) Explain in short “Elements of TQM”.

c) How work specification is useful to work study ?

d) Comment on role of trade union in work study.

e) Discuss with example 5S techniques.

f) Write a detail note on job evaluation.

g) Calculate standard time required for constructing one meter cube brick wall
having one brick thickness if normal time for 1 m length is 10 min.

SECTION – II

3. Attempt any four (7 marks each) :

a) What is random sampling ? How it is carried out ?

b) Explain the use of control charts with respect to work sampling.

c) Discuss with example “value analysis as a cost reduction technique”.

d) How creative thinking is useful for value engineering ?

e) Write a note on “Bathtub Curve”.

f) What is redundancy is reliability engineering ?

g) Pilot study shows the percentage of occurrence as 50%. Determine number
of observations for 95% confidence level with accuracy of ± 2%.
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�������	� SLR-TJ – 69
Seat
No. Set P

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Thursday, 23-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention it 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 : 20

1. Choose the correct answer (1 mark each) : (1×20=20)
1) Typical operating frequency of a vibrating roller is

a) 10 Hz b) 30 Hz c) 30 MHz d) 240 Volts
2) Sandy and silty soil which benefit most from deep vibration have a blow

count N in the range of
a) 5 – 10 b) 10 – 20 c) 20 – 50 d) > 50

3) Stone columns are said to be possible (and beneficial) in thin layers of
cohesive soil with undrained cohesion of
a) < 10 kPa b) 10 – 20 kPa c) 20 – 60 kPa d) > 200 kPa

4) Optimum moisture content in a clayey soil is likely to be
a) 2 – 5% below PL b) 2 – 5% above PL
c) 2 – 5% below LL d) equal to PL

5) Which soil require more water content for compacting it to achieve MDD ?
a) clay b) silt c) sand d) none

6) Deep dynamic compaction is invented by
a) Taylor b) Attenberg c) Terzaghi d) Menard

7) In wet method of stone column construction
a) Stones are made wet before using
b) Water is added from top in to the column to make it wet
c) Vibroflot is made wet
d) Water jet is used for inserting vibroflot

P.T.O.
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8) In case of preloading the load used for improvement of soil is _________
load of structure.
a) exactly equal to b) slightly more than
c) 50% of d) none

9) Stone column method of ground improvement will
a) reduce the settlement b) accelerate consolidation
c) reinforce the soil d) all

10) Time required to undergo consolidation of soil do not depends on
a) water content of soil b) void ratio of soil
c) permeability of soil d) drainage path

11) Discharge capacity of drain depends on
a) lateral earth pressure b) clogging of drain
c) time d) All

12) In case of stable cohesive soil; ideal method of stone column construction is
a) bottom feed method b) wet top feed method
c) dry top feed method d) none

13) The best economical alternative for deep foundation is
a) mat foundation b) stone column c) both a) and b) d) neither a) nor b)

14) Installation is fast for
a) stone column b) sand drain c) PVD d) none

15) To retain the soil from entering into drain, fabric material has to satisfy
a) O95 ≤ (2 to 3)D85 b) O85 ≤ (2 to 3)D95
c) both a) and b) d) none

16) To prevent clogging of drain fabric material has to satisfy
a) 100ks < kf < 1000 mm/s b) 100ks < kf < 100 mm/s
c) 1000ks < kf < 100 mm/s d) all

17) Degree of radial consolidation and that of vertical consolidation are related by
a) U = Ur + Uv b) U = Ur × Uv c) U = Ur ÷  Uv d) none

18) For effective and efficient grouting of a site, grout has to satisfy ________
requirements.
a) two b) three c) four d) five

19) Ability of a grout to reach the desired location is judged by
a) groutability b) stability c) permanence d) setting time

20) For external stability of RE wall it should be safe against
a) sliding b) overturning c) bearing d) all

______________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : ,Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section I, Q. No. 2 is compulsory, solve any two from
remaining questions.

2) In Section II, Q. No. 6 is compulsory; solve any two from
remaining questions.

3) Figures to the right indicate full marks.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Write a note on any three : (4×3=12)
a) Objective of ground improvement technique.
b) Factors affecting selection of ground improvement.
c) Dewatering.
d) Prefabricated vertical drain.
e) Suitability of backfill material for vibrofloatation.

3. a) What are the factors affecting selection of ground improvement ? Write in
detail. 6

b) Explain with neat sketch installation of PVD in a soil. 4

c) Compare sand drain and prefabricated vertical drain. 4

4. a) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 6

b) With a neat sketch explain well point system of dewatering. 4

c) Derive the relationship for stress co-efficient in case of stone column. 4

5. a) Design PVD system for a site from the following site details.
Thickness of clayey strata – 10m
Drain size to be used – 180 × 20 mm

Seat
No.
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Clayey strata has permeable boundary both at top and bottom.
Time available for consolidation – 12 months
Co-efficient of vertical consolidation – 5.34 × 10–4 cm2/sec. 6

b) What are the various equipments used for shallow compaction ? What are
their characteristics ? 4

c) How do you decide the filter material for PVD system ? 4

SECTION – II

6. Write note on any three : (4×3=12)

a) Commonly adopted tests for geotextiles

b) Grout Monitoring

c) Purpose of soil stabilization

d) Tests for geotextiles.

7. a) Discuss about factor of safety of R.E. Wall. 6

b) List various methods of slope stabilization ? Explain any one in detail. 4

c) Describe different steps involved in the process of soil stabilization using
cement as additive. 4

8. a) List the components parts of grouting equipment with the help of neat sketch. 6

b) List the major functions that the geotextiles are intended to perform. Explain
any one in detail. 4

c) Discuss the different forms of Geogrid. 4

9. a) Design reinforcement for the earth wall to suit the following parameters.
Height of wall = 12 m, backfill soil unit weight = 18kN/m3, o/  = 27°, C = 0, Yield
stress for the reinforcement strip = 250 kPa, Angle of wall friction = 0.35 o/ 6

b) Discuss the thermal modification methods of soil. 4

c) What do you understand by slope  stabilization ? List the various methods of
slope stabilization. 4

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Thursday, 23-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention it 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 : 20

1. Choose the correct answer (1 mark each) : (1×20=20)
1) To prevent clogging of drain fabric material has to satisfy

a) 100ks < kf < 1000 mm/s b) 100ks < kf < 100 mm/s
c) 1000ks < kf < 100 mm/s d) all

2) Degree of radial consolidation and that of vertical consolidation are related by
a) U = Ur + Uv b) U = Ur × Uv c) U = Ur ÷  Uv d) none

3) For effective and efficient grouting of a site, grout has to satisfy ________
requirements.
a) two b) three c) four d) five

4) Ability of a grout to reach the desired location is judged by
a) groutability b) stability c) permanence d) setting time

5) For external stability of RE wall it should be safe against
a) sliding b) overturning c) bearing d) all

6) Typical operating frequency of a vibrating roller is
a) 10 Hz b) 30 Hz c) 30 MHz d) 240 Volts

7) Sandy and silty soil which benefit most from deep vibration have a blow
count N in the range of
a) 5 – 10 b) 10 – 20 c) 20 – 50 d) > 50

8) Stone columns are said to be possible (and beneficial) in thin layers of
cohesive soil with undrained cohesion of
a) < 10 kPa b) 10 – 20 kPa c) 20 – 60 kPa d) > 200 kPa

P.T.O.
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9) Optimum moisture content in a clayey soil is likely to be
a) 2 – 5% below PL b) 2 – 5% above PL
c) 2 – 5% below LL d) equal to PL

10) Which soil require more water content for compacting it to achieve MDD ?
a) clay b) silt c) sand d) none

11) Deep dynamic compaction is invented by
a) Taylor b) Attenberg c) Terzaghi d) Menard

12) In wet method of stone column construction
a) Stones are made wet before using
b) Water is added from top in to the column to make it wet
c) Vibroflot is made wet
d) Water jet is used for inserting vibroflot

13) In case of preloading the load used for improvement of soil is _________
load of structure.
a) exactly equal to b) slightly more than
c) 50% of d) none

14) Stone column method of ground improvement will
a) reduce the settlement b) accelerate consolidation
c) reinforce the soil d) all

15) Time required to undergo consolidation of soil do not depends on
a) water content of soil b) void ratio of soil
c) permeability of soil d) drainage path

16) Discharge capacity of drain depends on
a) lateral earth pressure b) clogging of drain
c) time d) All

17) In case of stable cohesive soil; ideal method of stone column construction is
a) bottom feed method b) wet top feed method
c) dry top feed method d) none

18) The best economical alternative for deep foundation is
a) mat foundation b) stone column c) both a) and b) d) neither a) nor b)

19) Installation is fast for
a) stone column b) sand drain c) PVD d) none

20) To retain the soil from entering into drain, fabric material has to satisfy
a) O95 ≤ (2 to 3)D85 b) O85 ≤ (2 to 3)D95
c) both a) and b) d) none

______________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : ,Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section I, Q. No. 2 is compulsory, solve any two from
remaining questions.

2) In Section II, Q. No. 6 is compulsory; solve any two from
remaining questions.

3) Figures to the right indicate full marks.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Write a note on any three : (4×3=12)
a) Objective of ground improvement technique.
b) Factors affecting selection of ground improvement.
c) Dewatering.
d) Prefabricated vertical drain.
e) Suitability of backfill material for vibrofloatation.

3. a) What are the factors affecting selection of ground improvement ? Write in
detail. 6

b) Explain with neat sketch installation of PVD in a soil. 4

c) Compare sand drain and prefabricated vertical drain. 4

4. a) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 6

b) With a neat sketch explain well point system of dewatering. 4

c) Derive the relationship for stress co-efficient in case of stone column. 4

5. a) Design PVD system for a site from the following site details.
Thickness of clayey strata – 10m
Drain size to be used – 180 × 20 mm

Seat
No.
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Clayey strata has permeable boundary both at top and bottom.
Time available for consolidation – 12 months
Co-efficient of vertical consolidation – 5.34 × 10–4 cm2/sec. 6

b) What are the various equipments used for shallow compaction ? What are
their characteristics ? 4

c) How do you decide the filter material for PVD system ? 4

SECTION – II

6. Write note on any three : (4×3=12)

a) Commonly adopted tests for geotextiles

b) Grout Monitoring

c) Purpose of soil stabilization

d) Tests for geotextiles.

7. a) Discuss about factor of safety of R.E. Wall. 6

b) List various methods of slope stabilization ? Explain any one in detail. 4

c) Describe different steps involved in the process of soil stabilization using
cement as additive. 4

8. a) List the components parts of grouting equipment with the help of neat sketch. 6

b) List the major functions that the geotextiles are intended to perform. Explain
any one in detail. 4

c) Discuss the different forms of Geogrid. 4

9. a) Design reinforcement for the earth wall to suit the following parameters.
Height of wall = 12 m, backfill soil unit weight = 18kN/m3, o/  = 27°, C = 0, Yield
stress for the reinforcement strip = 250 kPa, Angle of wall friction = 0.35 o/ 6

b) Discuss the thermal modification methods of soil. 4

c) What do you understand by slope  stabilization ? List the various methods of
slope stabilization. 4

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Thursday, 23-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention it 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 : 20

1. Choose the correct answer (1 mark each) : (1×20=20)
1) Discharge capacity of drain depends on

a) lateral earth pressure b) clogging of drain
c) time d) All

2) In case of stable cohesive soil; ideal method of stone column construction is
a) bottom feed method b) wet top feed method
c) dry top feed method d) none

3) The best economical alternative for deep foundation is
a) mat foundation b) stone column c) both a) and b) d) neither a) nor b)

4) Installation is fast for
a) stone column b) sand drain c) PVD d) none

5) To retain the soil from entering into drain, fabric material has to satisfy
a) O95 ≤ (2 to 3)D85 b) O85 ≤ (2 to 3)D95
c) both a) and b) d) none

6) To prevent clogging of drain fabric material has to satisfy
a) 100ks < kf < 1000 mm/s b) 100ks < kf < 100 mm/s
c) 1000ks < kf < 100 mm/s d) all

7) Degree of radial consolidation and that of vertical consolidation are related by
a) U = Ur + Uv b) U = Ur × Uv c) U = Ur ÷  Uv d) none

8) For effective and efficient grouting of a site, grout has to satisfy ________
requirements.
a) two b) three c) four d) five

P.T.O.
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9) Ability of a grout to reach the desired location is judged by
a) groutability b) stability c) permanence d) setting time

10) For external stability of RE wall it should be safe against
a) sliding b) overturning c) bearing d) all

11) Typical operating frequency of a vibrating roller is
a) 10 Hz b) 30 Hz c) 30 MHz d) 240 Volts

12) Sandy and silty soil which benefit most from deep vibration have a blow
count N in the range of
a) 5 – 10 b) 10 – 20 c) 20 – 50 d) > 50

13) Stone columns are said to be possible (and beneficial) in thin layers of
cohesive soil with undrained cohesion of
a) < 10 kPa b) 10 – 20 kPa c) 20 – 60 kPa d) > 200 kPa

14) Optimum moisture content in a clayey soil is likely to be
a) 2 – 5% below PL b) 2 – 5% above PL
c) 2 – 5% below LL d) equal to PL

15) Which soil require more water content for compacting it to achieve MDD ?
a) clay b) silt c) sand d) none

16) Deep dynamic compaction is invented by
a) Taylor b) Attenberg c) Terzaghi d) Menard

17) In wet method of stone column construction
a) Stones are made wet before using
b) Water is added from top in to the column to make it wet
c) Vibroflot is made wet
d) Water jet is used for inserting vibroflot

18) In case of preloading the load used for improvement of soil is _________
load of structure.
a) exactly equal to b) slightly more than
c) 50% of d) none

19) Stone column method of ground improvement will
a) reduce the settlement b) accelerate consolidation
c) reinforce the soil d) all

20) Time required to undergo consolidation of soil do not depends on
a) water content of soil b) void ratio of soil
c) permeability of soil d) drainage path

______________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : ,Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section I, Q. No. 2 is compulsory, solve any two from
remaining questions.

2) In Section II, Q. No. 6 is compulsory; solve any two from
remaining questions.

3) Figures to the right indicate full marks.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Write a note on any three : (4×3=12)
a) Objective of ground improvement technique.
b) Factors affecting selection of ground improvement.
c) Dewatering.
d) Prefabricated vertical drain.
e) Suitability of backfill material for vibrofloatation.

3. a) What are the factors affecting selection of ground improvement ? Write in
detail. 6

b) Explain with neat sketch installation of PVD in a soil. 4

c) Compare sand drain and prefabricated vertical drain. 4

4. a) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 6

b) With a neat sketch explain well point system of dewatering. 4

c) Derive the relationship for stress co-efficient in case of stone column. 4

5. a) Design PVD system for a site from the following site details.
Thickness of clayey strata – 10m
Drain size to be used – 180 × 20 mm

Seat
No.
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Clayey strata has permeable boundary both at top and bottom.
Time available for consolidation – 12 months
Co-efficient of vertical consolidation – 5.34 × 10–4 cm2/sec. 6

b) What are the various equipments used for shallow compaction ? What are
their characteristics ? 4

c) How do you decide the filter material for PVD system ? 4

SECTION – II

6. Write note on any three : (4×3=12)

a) Commonly adopted tests for geotextiles

b) Grout Monitoring

c) Purpose of soil stabilization

d) Tests for geotextiles.

7. a) Discuss about factor of safety of R.E. Wall. 6

b) List various methods of slope stabilization ? Explain any one in detail. 4

c) Describe different steps involved in the process of soil stabilization using
cement as additive. 4

8. a) List the components parts of grouting equipment with the help of neat sketch. 6

b) List the major functions that the geotextiles are intended to perform. Explain
any one in detail. 4

c) Discuss the different forms of Geogrid. 4

9. a) Design reinforcement for the earth wall to suit the following parameters.
Height of wall = 12 m, backfill soil unit weight =18kN/m3, o/  = 27°, C = 0, Yield
stress for the reinforcement strip = 250 kPa, Angle of wall friction = 0.35 o/ 6

b) Discuss the thermal modification methods of soil. 4

c) What do you understand by slope  stabilization ? List the various methods of
slope stabilization. 4

_____________________
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Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Thursday, 23-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Assume suitable data if necessary and mention it 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 : 20

1. Choose the correct answer (1 mark each) : (1×20=20)
1) Deep dynamic compaction is invented by

a) Taylor b) Attenberg c) Terzaghi d) Menard
2) In wet method of stone column construction

a) Stones are made wet before using
b) Water is added from top in to the column to make it wet
c) Vibroflot is made wet
d) Water jet is used for inserting vibroflot

3) In case of preloading the load used for improvement of soil is _________
load of structure.
a) exactly equal to b) slightly more than
c) 50% of d) none

4) Stone column method of ground improvement will
a) reduce the settlement b) accelerate consolidation
c) reinforce the soil d) all

5) Time required to undergo consolidation of soil do not depends on
a) water content of soil b) void ratio of soil
c) permeability of soil d) drainage path

6) Discharge capacity of drain depends on
a) lateral earth pressure b) clogging of drain
c) time d) All

P.T.O.
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7) In case of stable cohesive soil; ideal method of stone column construction is
a) bottom feed method b) wet top feed method
c) dry top feed method d) none

8) The best economical alternative for deep foundation is
a) mat foundation b) stone column c) both a) and b) d) neither a) nor b)

9) Installation is fast for
a) stone column b) sand drain c) PVD d) none

10) To retain the soil from entering into drain, fabric material has to satisfy
a) O95 ≤ (2 to 3)D85 b) O85 ≤ (2 to 3)D95
c) both a) and b) d) none

11) To prevent clogging of drain fabric material has to satisfy
a) 100ks < kf < 1000 mm/s b) 100ks < kf < 100 mm/s
c) 1000ks < kf < 100 mm/s d) all

12) Degree of radial consolidation and that of vertical consolidation are related by
a) U = Ur + Uv b) U = Ur × Uv c) U = Ur ÷  Uv d) none

13) For effective and efficient grouting of a site, grout has to satisfy ________
requirements.
a) two b) three c) four d) five

14) Ability of a grout to reach the desired location is judged by
a) groutability b) stability c) permanence d) setting time

15) For external stability of RE wall it should be safe against
a) sliding b) overturning c) bearing d) all

16) Typical operating frequency of a vibrating roller is
a) 10 Hz b) 30 Hz c) 30 MHz d) 240 Volts

17) Sandy and silty soil which benefit most from deep vibration have a blow
count N in the range of
a) 5 – 10 b) 10 – 20 c) 20 – 50 d) > 50

18) Stone columns are said to be possible (and beneficial) in thin layers of
cohesive soil with undrained cohesion of
a) < 10 kPa b) 10 – 20 kPa c) 20 – 60 kPa d) > 200 kPa

19) Optimum moisture content in a clayey soil is likely to be
a) 2 – 5% below PL b) 2 – 5% above PL
c) 2 – 5% below LL d) equal to PL

20) Which soil require more water content for compacting it to achieve MDD ?
a) clay b) silt c) sand d) none

______________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : ,Thursday, 23-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) In Section I, Q. No. 2 is compulsory, solve any two from
remaining questions.

2) In Section II, Q. No. 6 is compulsory; solve any two from
remaining questions.

3) Figures to the right indicate full marks.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Write a note on any three : (4×3=12)
a) Objective of ground improvement technique.
b) Factors affecting selection of ground improvement.
c) Dewatering.
d) Prefabricated vertical drain.
e) Suitability of backfill material for vibrofloatation.

3. a) What are the factors affecting selection of ground improvement ? Write in
detail. 6

b) Explain with neat sketch installation of PVD in a soil. 4

c) Compare sand drain and prefabricated vertical drain. 4

4. a) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 6

b) With a neat sketch explain well point system of dewatering. 4

c) Derive the relationship for stress co-efficient in case of stone column. 4

5. a) Design PVD system for a site from the following site details.
Thickness of clayey strata – 10m
Drain size to be used – 180 × 20 mm

Seat
No.
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Clayey strata has permeable boundary both at top and bottom.
Time available for consolidation – 12 months
Co-efficient of vertical consolidation – 5.34 × 10–4 cm2/sec. 6

b) What are the various equipments used for shallow compaction ? What are
their characteristics ? 4

c) How do you decide the filter material for PVD system ? 4

SECTION – II

6. Write note on any three : (4×3=12)

a) Commonly adopted tests for geotextiles

b) Grout Monitoring

c) Purpose of soil stabilization

d) Tests for geotextiles.

7. a) Discuss about factor of safety of R.E. Wall. 6

b) List various methods of slope stabilization ? Explain any one in detail. 4

c) Describe different steps involved in the process of soil stabilization using
cement as additive. 4

8. a) List the components parts of grouting equipment with the help of neat sketch. 6

b) List the major functions that the geotextiles are intended to perform. Explain
any one in detail. 4

c) Discuss the different forms of Geogrid. 4

9. a) Design reinforcement for the earth wall to suit the following parameters.
Height of wall = 12 m, backfill soil unit weight = 18kN/m3, o/  = 27°, C = 0, Yield
stress for the reinforcement strip = 250 kPa, Angle of wall friction = 0.35 o/ 6

b) Discuss the thermal modification methods of soil. 4

c) What do you understand by slope  stabilization. List the various methods of
slope stabilization. 4

_____________________
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��������� SLR-TJ – 77
Seat
No. Set P

 B.E. (Civil) Part – II Examination, 2017
Elective – III

ADVANCED DESIGN OF STEEL STRUCTURES

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

               N.B : 1) Solve any two questions from each Section.
2) Figures to the right indicate the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.
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 : 20

1. Choose the correct answer : (20×1=20)

i) The shape factor for a I Section is
a) 1.14 b) 1.34 c) 2.34 d) 1.78

ii) For an encased beam, the loading is carried by
a) Steel section only b) Concrete section = 50 percent
c) Concrete section only d) None of the above

iii) The maximum moment of inertia of an edge stiffener about its own centroidal axis
parallel in the stiffened element in light gauge steel is given by
a) 6.2 t4 b) 8.2 t4 c) 9.2 t4 d) 9.0

iv) The effective width ‘b’ for a light gauge steel plate is given by
a) b = 0.9t (E/Fy)1/2 b) b = 1.9t (E/Fy)1/2

c) b = 2.9t (E/Fy)1/2 d) b = 3.9t (E/Fy)1/2

v) The fully plastic moment ‘Mp’ of rectangular section of breadth ‘b’ and depth ‘d’
is given by
a) Mp = fybd2/6 b) Mp = fybd2/4 c) Mp = fybd2/8 d) Mp = fybd2/12

vi) Shape factor is defined as ratio of plastic modulus ‘S’ by section modulus ‘Z’ for
circular section shape factor is
a) 4/ π b) 16/3 π c) 20/3 π d) 18/3 π

vii) For uniformly distributed collapse load ‘wc’ for continuous beam of two equal spans
‘l ’ which has section having plastic moment ‘Mp’

a) wc = 16Mp/l
2

b) wc = 8Mp/l
2

c) wc = 4Mp/l
2

d) wc = 11.656Mp/l
2
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viii) In plastic design, the critical strain for mild steel at ultimate load shall not be more than
a) 1.2% b) 1.5% c) 2.0% d) 2.5%

ix) Sliding plate bearings are suitable for
a) Spans less than 10 m b) Spans over 50 m
c) Suspension bridges d) None of these

x) The plastic moment in case of propped cantilever occurs at
a) Fixed end only b) 0.414L from free end only
c) Both a) and b) d) At centre of beam

xi) Shape factor for a square section with diagonal horizontal axis is
a) 1.0 b) 1.5 c) 2.0 d) 2.34

xii) For economical span of a railway bridge
a) Cost of the sub-structure should be equal to the cost of trusses and laterals
b) Cost of sub-structure should be 50% grater than the cost of trusses and laterals
c) Cost of piers should be equal to the cost of flooring
d) Cost of sub-structure should be equal to the cost of trusses, laterals and flooring system

xiii) Light gauge steel members are cold-formed from sheet or strips of thickness
less than
a) 5.0 mm b) 4.5 mm c) 4.0 mm d) 6.0 mm

xiv) The basic design stress fb, if fy is minimum guaranteed yield stress is taken as
a) fb = fy/1.25 b) fb = fy/1.15 c) fb = fy/1.50 d) fb = fy/1.85

xv) A rocker bearing
a) Permits horizontal movement b) Seismic forces
c) Permits rotation d) Does not allow rotation

xvi) Which of the following arrangements is structurally better and economical for a
railway bridge of same span and loading ?
a) Deck-type solid web girder b) Half-trough solid web girder
c) Both a) and b) d) None of the above

xvii) The moment curvature relation of plastic hinge is
a) Linear with inclination b) Bilinear
c) Constant curvature for all moments d) Constant moment with increasing curvatures

xviii) Racking  forces on a railway bridges are due to
a) Acceleration of train
b) Lateral wind force
c) Lateral movement of wheels on a straight track
d) Movement of train on a curved track

xix) Find uniformly distributed collapse load ‘wc’ for a propped cantilever of span ‘L’
which has section having plastic moment ‘Mp’.
a) wc = 12Mp/L2 b) wc = 11.62Mp/L2

c) wc = 8.62Mp/L2 d) wc = 12.62Mp/L2

xx) The maximum bearing stress in light gauge steel section is given by
a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.12 Fy

______________
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Elective – III

ADVANCED DESIGN OF STEEL STRUCTURES

Day and Date : Friday, 24-11-2017  Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

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

SECTION – I

2. A foot bridge has for the following particulars :

Type of girder = N type truss

Span of girders = 18 mc/c

Spacing of cross girders = 2.25 m c/c

Height of the truss = 1.8 m

Clear walking width between main girders = 3 m

Live load = 4.00 KN/m2

Flooring timber planks on cross girders. Take self weight planks = 8000 N/m2 and
modulus of elasticity of timber planks = 1.0 × 104 N/mm2. Design the timber
planks and cross girders. 20

3. What are the approximate methods of analysis of building frames subjected to
lateral loads ? Explain all with assumptions and neat sketches. 20

4. The Z-beam of section with lips is laterally supported at 5.0 m interval. Calculate
the moment of resistance of the section for σ y = 240 N/mm2 and Cb = 1.0. 20

Take flanges = 60 mm × 2mm

Web = 200 mm × 2 mm

Lips = 20 mm × 2 mm

-3-
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SECTION – II

5. A propped cantilever of span ‘l’ carrying uniformly distributed load ‘w’, find the
collapse load by using : 20

i) Static method and

ii) Kinematic method.

6. A portal frame ABCD, fixed at A and D subjected to a loading 20 KN at midpoint of BC
and 10 KN at B towards right. The plastic moment capacities ‘Mp’ values for the beams
and columns being M1 and M2 respectively. Compute values of M1 and M2 for frame
to have minimum weight. Take AB = 3.0 m, BC = 9.0 m and CD = 3.0 m. 20

7. a) A column 4 m in length is adequately  restrained in position but not direction at
both  ends. It consists of ISWB 300 @ 48.1kg /m and is encased in M15 concrete,
with a cover of 50 mm on all the sides. Determine the safe load which the encased
column can carry. Take Fy = 250 N/mm2. 10

b) An encased beam, having span of 8m, carries a U.D.L. of 40 KN/m, inclusive of
self weight. The ends of the beam are restrained against torsion with no lateral
restraints  provided laterally anywhere. Design the encased beam using I Section.
Take Fy = 250 N/mm2. 10

_____________________
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Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

               N.B : 1) Solve any two questions from each Section.
2) Figures to the right indicate the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.
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 : 20
1. Choose the correct answer : (20×1=20)

i) Which of the following arrangements is structurally better and economical for a
railway bridge of same span and loading ?
a) Deck-type solid web girder b) Half-trough solid web girder
c) Both a) and b) d) None of the above

ii) The moment curvature relation of plastic hinge is
a) Linear with inclination b) Bilinear
c) Constant curvature for all moments d) Constant moment with increasing curvatures

iii) Racking  forces on a railway bridges are due to
a) Acceleration of train
b) Lateral wind force
c) Lateral movement of wheels on a straight track
d) Movement of train on a curved track

iv) Find uniformly distributed collapse load ‘wc’ for a propped cantilever of span ‘L’
which has section having plastic moment ‘Mp’.
a) wc = 12Mp/L2 b) wc = 11.62Mp/L2

c) wc = 8.62Mp/L2 d) wc = 12.62Mp/L2

v) The maximum bearing stress in light gauge steel section is given by
a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.12 Fy

vi) The shape factor for a I Section is
a) 1.14 b) 1.34 c) 2.34 d) 1.78

vii) For an encased beam, the loading is carried by
a) Steel section only b) Concrete section = 50 percent
c) Concrete section only d) None of the above

P.T.O.
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viii) The maximum moment of inertia of an edge stiffener about its own centroidal axis
parallel in the stiffened element in light gauge steel is given by
a) 6.2 t4 b) 8.2 t4 c) 9.2 t4 d) 9.0

ix) The effective width ‘b’ for a light gauge steel plate is given by
a) b = 0.9t (E/Fy)1/2 b) b = 1.9t (E/Fy)1/2

c) b = 2.9t (E/Fy)1/2 d) b = 3.9t (E/Fy)1/2

x) The fully plastic moment ‘Mp’ of rectangular section of breadth ‘b’ and depth ‘d’
is given by
a) Mp = fybd2/6 b) Mp = fybd2/4 c) Mp = fybd2/8 d) Mp = fybd2/12

xi) Shape factor is defined as ratio of plastic modulus ‘S’ by section modulus ‘Z’ for
circular section shape factor is
a) 4/ π b) 16/3 π c) 20/3 π d) 18/3 π

xii) For uniformly distributed collapse load ‘wc’ for continuous beam of two equal spans
‘l ’ which has section having plastic moment ‘Mp’

a) wc = 16Mp/l
2

b) wc = 8Mp/l
2

c) wc = 4Mp/l
2

d) wc = 11.656Mp/l
2

xiii) In plastic design, the critical strain for mild steel at ultimate load shall not be more than
a) 1.2% b) 1.5% c) 2.0% d) 2.5%

xiv) Sliding plate bearings are suitable for
a) Spans less than 10 m b) Spans over 50 m
c) Suspension bridges d) None of these

xv) The plastic moment in case of propped cantilever occurs at
a) Fixed end only b) 0.414L from free end only
c) Both a) and b) d) At centre of beam

xvi) Shape factor for a square section with diagonal horizontal axis is
a) 1.0 b) 1.5 c) 2.0 d) 2.34

xvii) For economical span of a railway bridge
a) Cost of the sub-structure should be equal to the cost of trusses and laterals
b) Cost of sub-structure should be 50% grater than the cost of trusses and laterals
c) Cost of piers should be equal to the cost of flooring
d) Cost of sub-structure should be equal to the cost of trusses, laterals and flooring system

xviii) Light gauge steel members are cold-formed from sheet or strips of thickness
less than
a) 5.0 mm b) 4.5 mm c) 4.0 mm d) 6.0 mm

xix) The basic design stress fb, if fy is minimum guaranteed yield stress is taken as
a) fb = fy/1.25 b) fb = fy/1.15 c) fb = fy/1.50 d) fb = fy/1.85

xx) A rocker bearing
a) Permits horizontal movement b) Seismic forces
c) Permits rotation d) Does not allow rotation

______________
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ADVANCED DESIGN OF STEEL STRUCTURES

Day and Date : Friday, 24-11-2017  Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

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

SECTION – I

2. A foot bridge has for the following particulars :

Type of girder = N type truss

Span of girders = 18 mc/c

Spacing of cross girders = 2.25 m c/c

Height of the truss = 1.8 m

Clear walking width between main girders = 3 m

Live load = 4.00 KN/m2

Flooring timber planks on cross girders. Take self weight planks = 8000 N/m2 and
modulus of elasticity of timber planks = 1.0 × 104 N/mm2. Design the timber
planks and cross girders. 20

3. What are the approximate methods of analysis of building frames subjected to
lateral loads ? Explain all with assumptions and neat sketches. 20

4. The Z-beam of section with lips is laterally supported at 5.0 m interval. Calculate
the moment of resistance of the section for σ y = 240 N/mm2 and Cb = 1.0. 20

Take flanges = 60 mm × 2mm

Web = 200 mm × 2 mm

Lips = 20 mm × 2 mm

-3-
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SECTION – II

5. A propped cantilever of span ‘l’ carrying uniformly distributed load ‘w’, find the
collapse load by using : 20

i) Static method and

ii) Kinematic method.

6. A portal frame ABCD, fixed at A and D subjected to a loading 20 KN at midpoint of BC
and 10 KN at B towards right. The plastic moment capacities ‘Mp’ values for the beams
and columns being M1 and M2 respectively. Compute values of M1 and M2 for frame
to have minimum weight. Take AB = 3.0 m, BC = 9.0 m and CD = 3.0 m. 20

7. a) A column 4 m in length is adequately  restrained in position but not direction at
both  ends. It consists of ISWB 300 @ 48.1kg /m and is encased in M15 concrete,
with a cover of 50 mm on all the sides. Determine the safe load which the encased
column can carry. Take Fy = 250 N/mm2. 10

b) An encased beam, having span of 8m, carries a U.D.L. of 40 KN/m, inclusive of
self weight. The ends of the beam are restrained against torsion with no lateral
restraints  provided laterally anywhere. Design the encased beam using I Section.
Take Fy = 250 N/mm2. 10

_____________________

SLR-TJ – 77 -4- ���������



��������� SLR-TJ – 77
Seat
No. Set R

 B.E. (Civil) Part – II Examination, 2017
Elective – III

ADVANCED DESIGN OF STEEL STRUCTURES

Day and Date : Friday, 24-11-2017 Max. Marks : 100
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               N.B : 1) Solve any two questions from each Section.
2) Figures to the right indicate the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.
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 : 20

1. Choose the correct answer : (20×1=20)

i) Shape factor for a square section with diagonal horizontal axis is
a) 1.0 b) 1.5 c) 2.0 d) 2.34

ii) For economical span of a railway bridge
a) Cost of the sub-structure should be equal to the cost of trusses and laterals
b) Cost of sub-structure should be 50% grater than the cost of trusses and laterals
c) Cost of piers should be equal to the cost of flooring
d) Cost of sub-structure should be equal to the cost of trusses, laterals and flooring system

iii) Light gauge steel members are cold-formed from sheet or strips of thickness
less than
a) 5.0 mm b) 4.5 mm c) 4.0 mm d) 6.0 mm

iv) The basic design stress fb, if fy is minimum guaranteed yield stress is taken as
a) fb = fy/1.25 b) fb = fy/1.15 c) fb = fy/1.50 d) fb = fy/1.85

v) A rocker bearing
a) Permits horizontal movement b) Seismic forces
c) Permits rotation d) Does not allow rotation

vi) Which of the following arrangements is structurally better and economical for a
railway bridge of same span and loading ?
a) Deck-type solid web girder b) Half-trough solid web girder
c) Both a) and b) d) None of the above

vii) The moment curvature relation of plastic hinge is
a) Linear with inclination b) Bilinear
c) Constant curvature for all moments d) Constant moment with increasing curvatures

P.T.O.
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viii) Racking  forces on a railway bridges are due to
a) Acceleration of train
b) Lateral wind force
c) Lateral movement of wheels on a straight track
d) Movement of train on a curved track

ix) Find uniformly distributed collapse load ‘wc’ for a propped cantilever of span ‘L’
which has section having plastic moment ‘Mp’.
a) wc = 12Mp/L2 b) wc = 11.62Mp/L2

c) wc = 8.62Mp/L2 d) wc = 12.62Mp/L2

x) The maximum bearing stress in light gauge steel section is given by
a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.12 Fy

xi) The shape factor for a I Section is
a) 1.14 b) 1.34 c) 2.34 d) 1.78

xii) For an encased beam, the loading is carried by
a) Steel section only b) Concrete section = 50 percent
c) Concrete section only d) None of the above

xiii) The maximum moment of inertia of an edge stiffener about its own centroidal axis
parallel in the stiffened element in light gauge steel is given by
a) 6.2 t4 b) 8.2 t4 c) 9.2 t4 d) 9.0

xiv) The effective width ‘b’ for a light gauge steel plate is given by
a) b = 0.9t (E/Fy)1/2 b) b = 1.9t (E/Fy)1/2

c) b = 2.9t (E/Fy)1/2 d) b = 3.9t (E/Fy)1/2

xv) The fully plastic moment ‘Mp’ of rectangular section of breadth ‘b’ and depth ‘d’
is given by
a) Mp = fybd2/6 b) Mp = fybd2/4 c) Mp = fybd2/8 d) Mp = fybd2/12

xvi) Shape factor is defined as ratio of plastic modulus ‘S’ by section modulus ‘Z’ for
circular section shape factor is
a) 4/ π b) 16/3 π c) 20/3 π d) 18/3 π

xvii) For uniformly distributed collapse load ‘wc’ for continuous beam of two equal spans
‘l ’ which has section having plastic moment ‘Mp’

a) wc = 16Mp/l
2

b) wc = 8Mp/l
2

c) wc = 4Mp/l
2

d) wc = 11.656Mp/l
2

xviii) In plastic design, the critical strain for mild steel at ultimate load shall not be more than
a) 1.2% b) 1.5% c) 2.0% d) 2.5%

xix) Sliding plate bearings are suitable for
a) Spans less than 10 m b) Spans over 50 m
c) Suspension bridges d) None of these

xx) The plastic moment in case of propped cantilever occurs at
a) Fixed end only b) 0.414L from free end only
c) Both a) and b) d) At centre of beam

______________
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Day and Date : Friday, 24-11-2017  Marks : 80
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Instructions : 1) Solve any two questions from each Section.
2) Figures to the right indicate the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.

SECTION – I

2. A foot bridge has for the following particulars :

Type of girder = N type truss

Span of girders = 18 mc/c

Spacing of cross girders = 2.25 m c/c

Height of the truss = 1.8 m

Clear walking width between main girders = 3 m

Live load = 4.00 KN/m2

Flooring timber planks on cross girders. Take self weight planks = 8000 N/m2 and
modulus of elasticity of timber planks = 1.0 × 104 N/mm2. Design the timber
planks and cross girders. 20

3. What are the approximate methods of analysis of building frames subjected to
lateral loads ? Explain all with assumptions and neat sketches. 20

4. The Z-beam of section with lips is laterally supported at 5.0 m interval. Calculate
the moment of resistance of the section for σ y = 240 N/mm2 and Cb = 1.0. 20

Take flanges = 60 mm × 2mm

Web = 200 mm × 2 mm

Lips = 20 mm × 2 mm

-3-
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SECTION – II

5. A propped cantilever of span ‘l’ carrying uniformly distributed load ‘w’, find the
collapse load by using : 20

i) Static method and

ii) Kinematic method.

6. A portal frame ABCD, fixed at A and D subjected to a loading 20 KN at midpoint of BC
and 10 KN at B towards right. The plastic moment capacities ‘Mp’ values for the beams
and columns being M1 and M2 respectively. Compute values of M1 and M2 for frame
to have minimum weight. Take AB = 3.0 m, BC = 9.0 m and CD = 3.0 m. 20

7. a) A column 4 m in length is adequately  restrained in position but not direction at
both  ends. It consists of ISWB 300 @ 48.1kg /m and is encased in M15 concrete,
with a cover of 50 mm on all the sides. Determine the safe load which the encased
column can carry. Take Fy = 250 N/mm2. 10

b) An encased beam, having span of 8m, carries a U.D.L. of 40 KN/m, inclusive of
self weight. The ends of the beam are restrained against torsion with no lateral
restraints  provided laterally anywhere. Design the encased beam using I Section.
Take Fy = 250 N/mm2. 10

_____________________
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               N.B : 1) Solve any two questions from each Section.
2) Figures to the right indicate the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.
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 : 20
1. Choose the correct answer : (20×1=20)

i) Shape factor is defined as ratio of plastic modulus ‘S’ by section modulus ‘Z’ for
circular section shape factor is
a) 4/ π b) 16/3 π c) 20/3 π d) 18/3 π

ii) For uniformly distributed collapse load ‘wc’ for continuous beam of two equal spans
‘l ’ which has section having plastic moment ‘Mp’

a) wc = 16Mp/l
2

b) wc = 8Mp/l
2

c) wc = 4Mp/l
2

d) wc = 11.656Mp/l
2

iii) In plastic design, the critical strain for mild steel at ultimate load shall not be more than
a) 1.2% b) 1.5% c) 2.0% d) 2.5%

iv) Sliding plate bearings are suitable for
a) Spans less than 10 m b) Spans over 50 m
c) Suspension bridges d) None of these

v) The plastic moment in case of propped cantilever occurs at
a) Fixed end only b) 0.414L from free end only
c) Both a) and b) d) At centre of beam

vi) Shape factor for a square section with diagonal horizontal axis is
a) 1.0 b) 1.5 c) 2.0 d) 2.34

vii) For economical span of a railway bridge
a) Cost of the sub-structure should be equal to the cost of trusses and laterals
b) Cost of sub-structure should be 50% grater than the cost of trusses and laterals
c) Cost of piers should be equal to the cost of flooring
d) Cost of sub-structure should be equal to the cost of trusses, laterals and flooring system
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viii) Light gauge steel members are cold-formed from sheet or strips of thickness
less than
a) 5.0 mm b) 4.5 mm c) 4.0 mm d) 6.0 mm

ix) The basic design stress fb, if fy is minimum guaranteed yield stress is taken as
a) fb = fy/1.25 b) fb = fy/1.15 c) fb = fy/1.50 d) fb = fy/1.85

x) A rocker bearing
a) Permits horizontal movement b) Seismic forces
c) Permits rotation d) Does not allow rotation

xi) Which of the following arrangements is structurally better and economical for a
railway bridge of same span and loading ?
a) Deck-type solid web girder b) Half-trough solid web girder
c) Both a) and b) d) None of the above

xii) The moment curvature relation of plastic hinge is
a) Linear with inclination b) Bilinear
c) Constant curvature for all moments d) Constant moment with increasing curvatures

xiii) Racking  forces on a railway bridges are due to
a) Acceleration of train
b) Lateral wind force
c) Lateral movement of wheels on a straight track
d) Movement of train on a curved track

xiv) Find uniformly distributed collapse load ‘wc’ for a propped cantilever of span ‘L’
which has section having plastic moment ‘Mp’.
a) wc = 12Mp/L2 b) wc = 11.62Mp/L2

c) wc = 8.62Mp/L2 d) wc = 12.62Mp/L2

xv) The maximum bearing stress in light gauge steel section is given by
a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.12 Fy

xvi) The shape factor for a I Section is
a) 1.14 b) 1.34 c) 2.34 d) 1.78

xvii) For an encased beam, the loading is carried by
a) Steel section only b) Concrete section = 50 percent
c) Concrete section only d) None of the above

xviii) The maximum moment of inertia of an edge stiffener about its own centroidal axis
parallel in the stiffened element in light gauge steel is given by
a) 6.2 t4 b) 8.2 t4 c) 9.2 t4 d) 9.0

xix) The effective width ‘b’ for a light gauge steel plate is given by
a) b = 0.9t (E/Fy)1/2 b) b = 1.9t (E/Fy)1/2

c) b = 2.9t (E/Fy)1/2 d) b = 3.9t (E/Fy)1/2

xx) The fully plastic moment ‘Mp’ of rectangular section of breadth ‘b’ and depth ‘d’
is given by
a) Mp = fybd2/6 b) Mp = fybd2/4 c) Mp = fybd2/8 d) Mp = fybd2/12

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

SECTION – I

2. A foot bridge has for the following particulars :

Type of girder = N type truss

Span of girders = 18 mc/c

Spacing of cross girders = 2.25 m c/c

Height of the truss = 1.8 m

Clear walking width between main girders = 3 m

Live load = 4.00 KN/m2

Flooring timber planks on cross girders. Take self weight planks = 8000 N/m2 and
modulus of elasticity of timber planks = 1.0 × 104 N/mm2. Design the timber
planks and cross girders. 20

3. What are the approximate methods of analysis of building frames subjected to
lateral loads ? Explain all with assumptions and neat sketches. 20

4. The Z-beam of section with lips is laterally supported at 5.0 m interval. Calculate
the moment of resistance of the section for σ y = 240 N/mm2 and Cb = 1.0. 20

Take flanges = 60 mm × 2mm

Web = 200 mm × 2 mm

Lips = 20 mm × 2 mm
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SECTION – II

5. A propped cantilever of span ‘l’ carrying uniformly distributed load ‘w’, find the
collapse load by using : 20

i) Static method and

ii) Kinematic method.

6. A portal frame ABCD, fixed at A and D subjected to a loading 20 KN at midpoint of BC
and 10 KN at B towards right. The plastic moment capacities ‘Mp’ values for the beams
and columns being M1 and M2 respectively. Compute values of M1 and M2 for frame
to have minimum weight. Take AB = 3.0 m, BC = 9.0 m and CD = 3.0 m. 20

7. a) A column 4 m in length is adequately  restrained in position but not direction at
both  ends. It consists of ISWB 300 @ 48.1kg /m and is encased in M15 concrete,
with a cover of 50 mm on all the sides. Determine the safe load which the encased
column can carry. Take Fy = 250 N/mm2. 10

b) An encased beam, having span of 8m, carries a U.D.L. of 40 KN/m, inclusive of
self weight. The ends of the beam are restrained against torsion with no lateral
restraints  provided laterally anywhere. Design the encased beam using I Section.
Take Fy = 250 N/mm2. 10

_____________________
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SLR-TJ – 84
Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Assume suitable data whenever required.
2) Use of non-programmable calculator is allowed.
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 : 20

1. Write the correct option in your answer book : 20

1) Simple linear programming problem with ___________ variables can be easily solved by
the graphical method.
a) One decision b) Four decisions c) Three decisions d) Two decisions

2) Any solution to a LPP which satisfies the non-negativity restrictions of the LPP is called
its ____________
a) Unbounded solution b) Optimal solution
c) Feasible solution d) Both a) and b)

3) Any feasible solution which optimizes (minimizes or maximizes) the objective function of
the LPP is called its ____________
a) Optimal solution b) Non-basic variables
c) Solution d) Basic feasible solution

4) A non-degenerate basic feasible solution is the basic feasible solution which has exactly
m positive Xi (i=1,2, ..., m), i.e., none of the basic variable is __________
a) Infinity b) One c) Zero d) X

5) What is also defined as the non-negative variables which are added in the LHS of the
constraint to convert the inequality ‘ ≤ ’ into an equation ?
a) Slack variables b) Simplex algorithm
c) Key element d) None of the above

6) ____________ is another method to solve a given LPP involving some artificial variable.
a) Big M method b) Method of penalties
c) Two-phase simplex method d) None of the above

P.T.O.
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7) Which variables are fictitious and cannot have any physical meaning ?
a) Optimal variable b) Decision variable
c) Artificial variable d) None of the above

8) An objective function which states the determinants of the quantity to be either maximized
or minimized is called ____________
a) Feasible function b) Optimal function c) Criterion function d) None of the above

9) A set of values X1, X2, .... Xn which satisfies the constraints of the LPP is
called ____________
a) Solution b) Variable c) Linearity d) None of the above

10) A basic solution which also satisfies the condition in which all basic variables are non-
negative is called ____________
a) Basic feasible solution b) Feasible solution
c) Optimal solution d) None of the above

11) For maximization in TP, the objective is to maximize the total ____________
a) Solution b) Profit matrix c) Profit d) None of the above

12) To find the optimal solution, we apply
a) LPP b) VAM c) MODI method d) Rim

13) VAM stands for ____________
a) Vogeal’s Approximation method b) Vogel’s Approximate method
c) Vangel’s Approximation method d) Vogel’s Approximation method

14) Any set of non-negative allocations (Xij>0) which satisfies the raw and column sum
(rim requirement) is called a ____________
a) Linear programming b) Basic feasible solution
c) Feasible solution d) None of the above

15) A feasible solution is called a basic feasible solution if the number of non-negative
allocations is equal to ____________
a) m – n + 1 b) m – n – 1 c) m + n – 1 d) None of the above

16) What can be defined as a useful idle resource which has economic value eg; raw materials,
spare parts, finished items, etc. ?
a) Inventory control b) Inventory
c) Inventory planning d) None of the above

17) Probabilistic models are also known as ____________
a) Deterministic models b) Stochastic models
c) Dynamic models d) Static models

18) Allocation  models are ____________
a) Iconic models b) Analogue models
c) Symbolic models d) None of the above

19) What aims at optimizing inventory levels ?
a) Inventory control b) Inventory capacity
c) Inventory planning d) None of the above

20) LP model is based on the assumptions of
a) Proportionality b) Additivity c) Certainty d) All of the above

______________



�������	� -3- S

Set P

SLR-TJ – 84

Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Qu. 2 from Section – I and Qu. 6 from Section – II are compulsory.
2) Solve any two questions out of remaining questions from Section – I

and Section – II.
3) Assume suitable data whenever required.
4) Figure to the right indicates full marks.
5) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Write the general form of optimization model. 6

b) Solve following problem using graphical method. 10
Minimize Z = –x1 + 2x2
S.to –x1  + 3x2 ≤ 10

x1  + x2 ≤ 6
x1  – x2 ≤ 2
Where, x1 , x2 ≥ 0

3. Solve the following problem by simplex method. 12
Maximize Z = 3x1  + 5x2 + 4x3
S.to 2x1  + 3x2 ≤ 8

2x2 + 5x3 ≤ 10
3x1  + 2x2 + 4x3 ≤ 15
Where x1 , x2, x3 ≥ 0.

4. Find the maximum flow from node 1 to node 7 for the pipe network shown in fig. 12
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5. Find the shortest distance between node 1 – node 7. 12

     

SECTION – II

6. a) Explain decision making under uncertainty with example. 8

b) Find the saddle point of pay off matrix given below. 8
                     Player B

Player A 

545

312

326

−−

7. a) Explain probabilistic model of inventory management. 4

b) Derive the formula for Economic Order Quantity (EOQ). 8

8. a) What is integer programming ? Explain any one method in details to solve the
problems on integer programming. 8

b) What is dynamic programming ? 4

9. a) What is genetic algorithm ? How it could be used to solve civil engineering
problems ? 8

b) What is simulation ? What are its advantages ? 4

_____________________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Assume suitable data whenever required.
2) Use of non-programmable calculator is allowed.
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 : 20

1. Write the correct option in your answer book : 20

1) What can be defined as a useful idle resource which has economic value eg; raw materials,
spare parts, finished items, etc. ?
a) Inventory control b) Inventory
c) Inventory planning d) None of the above

2) Probabilistic models are also known as ____________
a) Deterministic models b) Stochastic models
c) Dynamic models d) Static models

3) Allocation  models are ____________
a) Iconic models b) Analogue models
c) Symbolic models d) None of the above

4) What aims at optimizing inventory levels ?
a) Inventory control b) Inventory capacity
c) Inventory planning d) None of the above

5) LP model is based on the assumptions of
a) Proportionality b) Additivity c) Certainty d) All of the above

6) Simple linear programming problem with ___________ variables can be easily solved by
the graphical method.
a) One decision b) Four decisions c) Three decisions d) Two decisions

7) Any solution to a LPP which satisfies the non-negativity restrictions of the LPP is called
its ____________
a) Unbounded solution b) Optimal solution
c) Feasible solution d) Both a) and b)

P.T.O.
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8) Any feasible solution which optimizes (minimizes or maximizes) the objective function of
the LPP is called its ____________
a) Optimal solution b) Non-basic variables
c) Solution d) Basic feasible solution

9) A non-degenerate basic feasible solution is the basic feasible solution which has exactly
m positive Xi (i=1,2, ..., m), i.e., none of the basic variable is __________
a) Infinity b) One c) Zero d) X

10) What is also defined as the non-negative variables which are added in the LHS of the
constraint to convert the inequality ‘ ≤ ’ into an equation ?
a) Slack variables b) Simplex algorithm
c) Key element d) None of the above

11) ____________ is another method to solve a given LPP involving some artificial variable.
a) Big M method b) Method of penalties
c) Two-phase simplex method d) None of the above

12) Which variables are fictitious and cannot have any physical meaning ?
a) Optimal variable b) Decision variable
c) Artificial variable d) None of the above

13) An objective function which states the determinants of the quantity to be either maximized
or minimized is called ____________
a) Feasible function b) Optimal function c) Criterion function d) None of the above

14) A set of values X1, X2, .... Xn which satisfies the constraints of the LPP is
called ____________
a) Solution b) Variable c) Linearity d) None of the above

15) A basic solution which also satisfies the condition in which all basic variables are non-
negative is called ____________
a) Basic feasible solution b) Feasible solution
c) Optimal solution d) None of the above

16) For maximization in TP, the objective is to maximize the total ____________
a) Solution b) Profit matrix c) Profit d) None of the above

17) To find the optimal solution, we apply
a) LPP b) VAM c) MODI method d) Rim

18) VAM stands for ____________
a) Vogeal’s Approximation method b) Vogel’s Approximate method
c) Vangel’s Approximation method d) Vogel’s Approximation method

19) Any set of non-negative allocations (Xij>0) which satisfies the raw and column sum
(rim requirement) is called a ____________
a) Linear programming b) Basic feasible solution
c) Feasible solution d) None of the above

20) A feasible solution is called a basic feasible solution if the number of non-negative
allocations is equal to ____________
a) m – n + 1 b) m – n – 1 c) m + n – 1 d) None of the above

______________
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No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Qu. 2 from Section – I and Qu. 6 from Section – II are compulsory.
2) Solve any two questions out of remaining questions from Section – I

and Section – II.
3) Assume suitable data whenever required.
4) Figure to the right indicates full marks.
5) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Write the general form of optimization model. 6

b) Solve following problem using graphical method. 10
Minimize Z = –x1 + 2x2
S.to –x1  + 3x2 ≤ 10

x1  + x2 ≤ 6
x1  – x2 ≤ 2
Where, x1 , x2 ≥ 0

3. Solve the following problem by simplex method. 12
Maximize Z = 3x1  + 5x2 + 4x3
S.to 2x1  + 3x2 ≤ 8

2x2 + 5x3 ≤ 10
3x1  + 2x2 + 4x3 ≤ 15
Where x1 , x2, x3 ≥ 0.

4. Find the maximum flow from node 1 to node 7 for the pipe network shown in fig. 12
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5. Find the shortest distance between node 1 – node 7. 12

SECTION – II

6. a) Explain decision making under uncertainty with example. 8

b) Find the saddle point of pay off matrix given below. 8
                     Player B

Player A 

545

312

326

−−

7. a) Explain probabilistic model of inventory management. 4

b) Derive the formula for Economic Order Quantity (EOQ). 8

8. a) What is integer programming ? Explain any one method in details to solve the
problems on integer programming. 8

b) What is dynamic programming ? 4

9. a) What is genetic algorithm ? How it could be used to solve civil engineering
problems ? 8

b) What is simulation ? What are its advantages ? 4

_____________________



�������	� -1- S

Set R

SLR-TJ – 84
Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Assume suitable data whenever required.
2) Use of non-programmable calculator is allowed.
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 : 20

1. Write the correct option in your answer book : 20

1) For maximization in TP, the objective is to maximize the total ____________
a) Solution b) Profit matrix c) Profit d) None of the above

2) To find the optimal solution, we apply
a) LPP b) VAM c) MODI method d) Rim

3) VAM stands for ____________
a) Vogeal’s Approximation method b) Vogel’s Approximate method
c) Vangel’s Approximation method d) Vogel’s Approximation method

4) Any set of non-negative allocations (Xij>0) which satisfies the raw and column sum
(rim requirement) is called a ____________
a) Linear programming b) Basic feasible solution
c) Feasible solution d) None of the above

5) A feasible solution is called a basic feasible solution if the number of non-negative
allocations is equal to ____________
a) m – n + 1 b) m – n – 1 c) m + n – 1 d) None of the above

6) What can be defined as a useful idle resource which has economic value eg; raw materials,
spare parts, finished items, etc. ?
a) Inventory control b) Inventory
c) Inventory planning d) None of the above

7) Probabilistic models are also known as ____________
a) Deterministic models b) Stochastic models
c) Dynamic models d) Static models

P.T.O.
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8) Allocation  models are ____________
a) Iconic models b) Analogue models
c) Symbolic models d) None of the above

9) What aims at optimizing inventory levels ?
a) Inventory control b) Inventory capacity
c) Inventory planning d) None of the above

10) LP model is based on the assumptions of
a) Proportionality b) Additivity c) Certainty d) All of the above

11) Simple linear programming problem with ___________ variables can be easily solved by
the graphical method.
a) One decision b) Four decisions c) Three decisions d) Two decisions

12) Any solution to a LPP which satisfies the non-negativity restrictions of the LPP is called
its ____________
a) Unbounded solution b) Optimal solution
c) Feasible solution d) Both a) and b)

13) Any feasible solution which optimizes (minimizes or maximizes) the objective function of
the LPP is called its ____________
a) Optimal solution b) Non-basic variables
c) Solution d) Basic feasible solution

14) A non-degenerate basic feasible solution is the basic feasible solution which has exactly
m positive Xi (i=1,2, ..., m), i.e., none of the basic variable is __________
a) Infinity b) One c) Zero d) X

15) What is also defined as the non-negative variables which are added in the LHS of the
constraint to convert the inequality ‘ ≤ ’ into an equation ?
a) Slack variables b) Simplex algorithm
c) Key element d) None of the above

16) ____________ is another method to solve a given LPP involving some artificial variable.
a) Big M method b) Method of penalties
c) Two-phase simplex method d) None of the above

17) Which variables are fictitious and cannot have any physical meaning ?
a) Optimal variable b) Decision variable
c) Artificial variable d) None of the above

18) An objective function which states the determinants of the quantity to be either maximized
or minimized is called ____________
a) Feasible function b) Optimal function c) Criterion function d) None of the above

19) A set of values X1, X2, .... Xn which satisfies the constraints of the LPP is
called ____________
a) Solution b) Variable c) Linearity d) None of the above

20) A basic solution which also satisfies the condition in which all basic variables are non-
negative is called ____________
a) Basic feasible solution b) Feasible solution
c) Optimal solution d) None of the above

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Qu. 2 from Section – I and Qu. 6 from Section – II are compulsory.
2) Solve any two questions out of remaining questions from Section – I

and Section – II.
3) Assume suitable data whenever required.
4) Figure to the right indicates full marks.
5) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Write the general form of optimization model. 6

b) Solve following problem using graphical method. 10
Minimize Z = –x1 + 2x2
S.to –x1  + 3x2 ≤ 10

x1  + x2 ≤ 6
x1  – x2 ≤ 2
Where, x1 , x2 ≥ 0

3. Solve the following problem by simplex method. 12
Maximize Z = 3x1  + 5x2 + 4x3
S.to 2x1  + 3x2 ≤ 8

2x2 + 5x3 ≤ 10
3x1  + 2x2 + 4x3 ≤ 15
Where x1 , x2, x3 ≥ 0.

4. Find the maximum flow from node 1 to node 7 for the pipe network shown in fig. 12
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5. Find the shortest distance between node 1 – node 7. 12

SECTION – II

6. a) Explain decision making under uncertainty with example. 8

b) Find the saddle point of pay off matrix given below. 8
                     Player B

Player A 

545

312

326

−−

7. a) Explain probabilistic model of inventory management. 4

b) Derive the formula for Economic Order Quantity (EOQ). 8

8. a) What is integer programming ? Explain any one method in details to solve the
problems on integer programming. 8

b) What is dynamic programming ? 4

9. a) What is genetic algorithm ? How it could be used to solve civil engineering
problems ? 8

b) What is simulation ? What are its advantages ? 4

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Assume suitable data whenever required.
2) Use of non-programmable calculator is allowed.
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 : 20

1. Write the correct option in your answer book : 20

1) ____________ is another method to solve a given LPP involving some artificial variable.
a) Big M method b) Method of penalties
c) Two-phase simplex method d) None of the above

2) Which variables are fictitious and cannot have any physical meaning ?
a) Optimal variable b) Decision variable
c) Artificial variable d) None of the above

3) An objective function which states the determinants of the quantity to be either maximized
or minimized is called ____________
a) Feasible function b) Optimal function c) Criterion function d) None of the above

4) A set of values X1, X2, .... Xn which satisfies the constraints of the LPP is
called ____________
a) Solution b) Variable c) Linearity d) None of the above

5) A basic solution which also satisfies the condition in which all basic variables are non-
negative is called ____________
a) Basic feasible solution b) Feasible solution
c) Optimal solution d) None of the above

6) For maximization in TP, the objective is to maximize the total ____________
a) Solution b) Profit matrix c) Profit d) None of the above

7) To find the optimal solution, we apply
a) LPP b) VAM c) MODI method d) Rim

P.T.O.
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8) VAM stands for ____________
a) Vogeal’s Approximation method b) Vogel’s Approximate method
c) Vangel’s Approximation method d) Vogel’s Approximation method

9) Any set of non-negative allocations (Xij>0) which satisfies the raw and column sum
(rim requirement) is called a ____________
a) Linear programming b) Basic feasible solution
c) Feasible solution d) None of the above

10) A feasible solution is called a basic feasible solution if the number of non-negative
allocations is equal to ____________
a) m – n + 1 b) m – n – 1 c) m + n – 1 d) None of the above

11) What can be defined as a useful idle resource which has economic value eg; raw materials,
spare parts, finished items, etc. ?
a) Inventory control b) Inventory
c) Inventory planning d) None of the above

12) Probabilistic models are also known as ____________
a) Deterministic models b) Stochastic models
c) Dynamic models d) Static models

13) Allocation  models are ____________
a) Iconic models b) Analogue models
c) Symbolic models d) None of the above

14) What aims at optimizing inventory levels ?
a) Inventory control b) Inventory capacity
c) Inventory planning d) None of the above

15) LP model is based on the assumptions of
a) Proportionality b) Additivity c) Certainty d) All of the above

16) Simple linear programming problem with ___________ variables can be easily solved by
the graphical method.
a) One decision b) Four decisions c) Three decisions d) Two decisions

17) Any solution to a LPP which satisfies the non-negativity restrictions of the LPP is called
its ____________
a) Unbounded solution b) Optimal solution
c) Feasible solution d) Both a) and b)

18) Any feasible solution which optimizes (minimizes or maximizes) the objective function of
the LPP is called its ____________
a) Optimal solution b) Non-basic variables
c) Solution d) Basic feasible solution

19) A non-degenerate basic feasible solution is the basic feasible solution which has exactly
m positive Xi (i=1,2, ..., m), i.e., none of the basic variable is __________
a) Infinity b) One c) Zero d) X

20) What is also defined as the non-negative variables which are added in the LHS of the
constraint to convert the inequality ‘ ≤ ’ into an equation ?
a) Slack variables b) Simplex algorithm
c) Key element d) None of the above

______________



�������	� -3- S

Set S

SLR-TJ – 84

Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Friday, 24-11-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Qu. 2 from Section – I and Qu. 6 from Section – II are compulsory.
2) Solve any two questions out of remaining questions from Section – I

and Section – II.
3) Assume suitable data whenever required.
4) Figure to the right indicates full marks.
5) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Write the general form of optimization model. 6

b) Solve following problem using graphical method. 10
Minimize Z = –x1 + 2x2
S.to –x1  + 3x2 ≤ 10

x1  + x2 ≤ 6
x1  – x2 ≤ 2
Where, x1 , x2 ≥ 0

3. Solve the following problem by simplex method. 12
Maximize Z = 3x1  + 5x2 + 4x3
S.to 2x1  + 3x2 ≤ 8

2x2 + 5x3 ≤ 10
3x1  + 2x2 + 4x3 ≤ 15
Where x1 , x2, x3 ≥ 0.

4. Find the maximum flow from node 1 to node 7 for the pipe network shown in fig. 12
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5. Find the shortest distance between node 1 – node 7. 12

SECTION – II

6. a) Explain decision making under uncertainty with example. 8

b) Find the saddle point of pay off matrix given below. 8
                     Player B

Player A 

545

312

326

−−

7. a) Explain probabilistic model of inventory management. 4

b) Derive the formula for Economic Order Quantity (EOQ). 8

8. a) What is integer programming ? Explain any one method in details to solve the
problems on integer programming. 8

b) What is dynamic programming ? 4

9. a) What is genetic algorithm ? How it could be used to solve civil engineering
problems ? 8

b) What is simulation ? What are its advantages ? 4

_____________________
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