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F.E. (New) (Part – I) Examination, 2017
BASIC ELECTRICAL ENGINEERING (CBCS Pattern)

Day and Date : Saturday, 6-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates full marks.
2) Assume suitable data whenever necessary.
3) Q. No. 1 is compulsory. It should be solved in first

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

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

1) In case of Kirchhoff’s current law which of the following statement is correct ?
a) Algebraic sum of current meeting at node is zero
b) Incoming current is greater than outgoing current
c) Both a) and b)
d) None of the above

2) The best suitable magnetic material for construction of transformer core is
a) Silicon steel
b) Hard steel
c) Silicon steel sheet laminations
d) Hard steel sheet laminations

3) The __________ through all the parts of the series magnetic circuit is same.
a) flux b) reluctance c) mmf d) current

4) In single phase steps up transformer
a) N1 < N2 b) N2 < N1 c) V1 < V2 d) E1 < E2

5) For R-L-C series circuit if XL = Xc then power factor cosΦ  =
a) 1 b) 0 c) 0.1 d) 0.5
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6) One unit of electrical energy =
a) One Joule b) 3.6 × 106 Joules
c) 36 × 106 Joules d) 1000 Kwh

7) The negative peak value of sinusoidal AC current is occurring at an angle
a) 0° b) 90° c) 270° d) 180°

8) Phasors are the
a) Vectors rotating in clockwise direction
b) Vectors rotating in anticlockwise direction
c) Non rotating vectors
d) None of these

9) The real part of an admittance Y = 0.1 + j 0.2 is
a) Resistance b) Conductance
c) Inductance d) None of the above

10) Hysteresis loop is a graph between
a) Flux and reluctance
b) MMF and reluctance
c) Flux and absolute permeability
d) Flux density and magnetizing force

11) The impedance of purely inductive circuit is given by
a) z = –jXL b) z = +jXL c) z = R – jXL d) z = XL + jR

12) In DC series motor
a) Armature and field winding are connected in series
b) Armature and field winding are connected in parallel
c) They are not connected
d) None of the above

13) Find value of resistance in delta connection from star connected three 20 Ω
resistances.

a) 20Ω b) 40Ω c) 60Ω d) 80Ω
14) A 3 phase supply system is symmetrical if all three phase voltages are

__________ apart from each other.
a) 120° b) 100° c) 60° d) 180°
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Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates full marks.
2) Assume suitable data whenever necessary.

SECTION – I

2. Solve any four : (4×4=16)
a) A potential difference of 250 V is applied to a field winding at 15°C and the

current is 5A. What will be the mean temperature of the winding when the
current is fallen to 3.91A, applied vtg being constant ? Assume R1 = 50 (ohm),

R2 = 63.94 (ohm), 
5.245

1
15 =α .

b) Define the term self inductance and mutual inductance and derive the formula
for coefficient of coupling.

c) Derive the expression for star to delta conversion.
d) Define and derive expression for average value of sinusoidal alternating current.
e) State and explain Kirchhoff’s current and voltage laws.
f) A sinusoidal voltage records the following instantaneous values at equal intervals

(0, 5, 10, 20, 50, 60, 50, 20, 10, 5, 0, –5, –10). Determine average and rms value.

3. Solve the following : (2×6=12)
a) Write similarities and dissimilarities between electrical and magnetic circuit.
b) A factory has 250 V supply from which the following loads are taken –

Lighting – 10 bulbs of 100 Watt, 20 tubes of 40 W, 20 bulbs of 20 W, all
are working for 10 hours per day.
Heating load – 10Kw on for 5 hour per day
Motor load – 22.38Kw (30bkp) 4 hour per day
Others – various load taking a current of 20A and ON for 4 hour per day
Calculate total energy consumption in unit and electrical bill for Nov. 2016 at
a rate 10 Rs/unit on Wednesday factory is closed.

OR
c) Two currents given by the expression i1 = 10 sin (314t + 45),

i2 = 8 sin (314t – 60). Find : 1) i1 + i2 and 2) i1 – i2.
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SECTION – II

4. Solve any four : (4×4=16)

a) A single phase transformer has a turn ratio of 3000 : 20, the primary winding
is connected to a 2200 V, 50 Hz supply. Calculate i) secondary voltage on
no load and ii) the max value of flux.

b) Three inductive coils, each with resistance of 15Ω  and an inductance of
0.03H are connected a) in star and b) in delta, to a 3 phase, 400 V, 50 Hz
supply. Calculate for both cases phase current and line current.

c) Define following terms :

1) inductive reactance

2) capacitive reactance

3) impedance

4) power factor.

d) A resistor and capacitor are connected in series across 150 V ac supply.
When frequency is 40 Hz the current is 5A and if frequency is 50 Hz current
is 6A. Calculate R and C.

e) Derive emf equation of single phase transformer.

f) Draw neat diagram of dc series motor and explain armature current versus
speed characteristic.

5. Solve any two : (2×6=12)

a) Derive the relationship between phase voltage and line voltage in case of
balanced star connected load. Draw phaser diagram.

b) Draw neat diagram and explain in detail series resonance condition.

c) Draw phaser diagram and explain transformer on load.

The no load current of a transformer is 5 Amp and power factor is 0.3 when
supplied from 230 V, 50 Hz single phase ac supply. N1 = 200. Calculate
maximum value of flux in core and core loss.
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Duration : 30 Minutes Marks : 14

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

1) Phasors are the
a) Vectors rotating in clockwise direction
b) Vectors rotating in anticlockwise direction
c) Non rotating vectors
d) None of these

2) The real part of an admittance Y = 0.1 + j 0.2 is
a) Resistance b) Conductance
c) Inductance d) None of the above

3) Hysteresis loop is a graph between
a) Flux and reluctance
b) MMF and reluctance
c) Flux and absolute permeability
d) Flux density and magnetizing force

4) The impedance of purely inductive circuit is given by
a) z = –jXL b) z = +jXL c) z = R – jXL d) z = XL + jR
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5) In DC series motor
a) Armature and field winding are connected in series
b) Armature and field winding are connected in parallel
c) They are not connected
d) None of the above

6) Find value of resistance in delta connection from star connected three 20 Ω
resistances.

a) 20Ω b) 40Ω c) 60Ω d) 80Ω
7) A 3 phase supply system is symmetrical if all three phase voltages are

__________ apart from each other.
a) 120° b) 100° c) 60° d) 180°

8) In case of Kirchhoff’s current law which of the following statement is correct ?
a) Algebraic sum of current meeting at node is zero
b) Incoming current is greater than outgoing current
c) Both a) and b)
d) None of the above

9) The best suitable magnetic material for construction of transformer core is
a) Silicon steel
b) Hard steel
c) Silicon steel sheet laminations
d) Hard steel sheet laminations

10) The __________ through all the parts of the series magnetic circuit is same.
a) flux b) reluctance c) mmf d) current

11) In single phase steps up transformer
a) N1 < N2 b) N2 < N1 c) V1 < V2 d) E1 < E2

12) For R-L-C series circuit if XL = Xc then power factor cosΦ  =
a) 1 b) 0 c) 0.1 d) 0.5

13) One unit of electrical energy =
a) One Joule b) 3.6 × 106 Joules
c) 36 × 106 Joules d) 1000 Kwh

14) The negative peak value of sinusoidal AC current is occurring at an angle
a) 0° b) 90° c) 270° d) 180°
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-3-�������� SLR-VB – 3

Seat
No.

F.E. (New) (Part – I) Examination, 2017
BASIC ELECTRICAL ENGINEERING (CBCS Pattern)

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicates full marks.
2) Assume suitable data whenever necessary.
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2. Solve any four : (4×4=16)
a) A potential difference of 250 V is applied to a field winding at 15°C and the

current is 5A. What will be the mean temperature of the winding when the
current is fallen to 3.91A, applied vtg being constant ? Assume R1 = 50 (ohm),

R2 = 63.94 (ohm), 
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b) Define the term self inductance and mutual inductance and derive the formula
for coefficient of coupling.

c) Derive the expression for star to delta conversion.
d) Define and derive expression for average value of sinusoidal alternating current.
e) State and explain Kirchhoff’s current and voltage laws.
f) A sinusoidal voltage records the following instantaneous values at equal intervals

(0, 5, 10, 20, 50, 60, 50, 20, 10, 5, 0, –5, –10). Determine average and rms value.

3. Solve the following : (2×6=12)
a) Write similarities and dissimilarities between electrical and magnetic circuit.
b) A factory has 250 V supply from which the following loads are taken –

Lighting – 10 bulbs of 100 Watt, 20 tubes of 40 W, 20 bulbs of 20 W, all
are working for 10 hours per day.
Heating load – 10Kw on for 5 hour per day
Motor load – 22.38Kw (30bkp) 4 hour per day
Others – various load taking a current of 20A and ON for 4 hour per day
Calculate total energy consumption in unit and electrical bill for Nov. 2016 at
a rate 10 Rs/unit on Wednesday factory is closed.

OR
c) Two currents given by the expression i1 = 10 sin (314t + 45),

i2 = 8 sin (314t – 60). Find : 1) i1 + i2 and 2) i1 – i2.
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SECTION – II

4. Solve any four : (4×4=16)

a) A single phase transformer has a turn ratio of 3000 : 20, the primary winding
is connected to a 2200 V, 50 Hz supply. Calculate i) secondary voltage on
no load and ii) the max value of flux.

b) Three inductive coils, each with resistance of 15Ω  and an inductance of
0.03H are connected a) in star and b) in delta, to a 3 phase, 400 V, 50 Hz
supply. Calculate for both cases phase current and line current.

c) Define following terms :

1) inductive reactance

2) capacitive reactance

3) impedance

4) power factor.

d) A resistor and capacitor are connected in series across 150 V ac supply.
When frequency is 40 Hz the current is 5A and if frequency is 50 Hz current
is 6A. Calculate R and C.

e) Derive emf equation of single phase transformer.

f) Draw neat diagram of dc series motor and explain armature current versus
speed characteristic.

5. Solve any two : (2×6=12)

a) Derive the relationship between phase voltage and line voltage in case of
balanced star connected load. Draw phaser diagram.

b) Draw neat diagram and explain in detail series resonance condition.

c) Draw phaser diagram and explain transformer on load.

The no load current of a transformer is 5 Amp and power factor is 0.3 when
supplied from 230 V, 50 Hz single phase ac supply. N1 = 200. Calculate
maximum value of flux in core and core loss.
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1. Choose the correct answer : (14×1=14)

1) For R-L-C series circuit if XL = Xc then power factor cosΦ  =
a) 1 b) 0 c) 0.1 d) 0.5

2) One unit of electrical energy =
a) One Joule b) 3.6 × 106 Joules
c) 36 × 106 Joules d) 1000 Kwh

3) The negative peak value of sinusoidal AC current is occurring at an angle
a) 0° b) 90° c) 270° d) 180°

4) Phasors are the
a) Vectors rotating in clockwise direction
b) Vectors rotating in anticlockwise direction
c) Non rotating vectors
d) None of these

5) The real part of an admittance Y = 0.1 + j 0.2 is
a) Resistance b) Conductance
c) Inductance d) None of the above
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6) Hysteresis loop is a graph between
a) Flux and reluctance
b) MMF and reluctance
c) Flux and absolute permeability
d) Flux density and magnetizing force

7) The impedance of purely inductive circuit is given by
a) z = –jXL b) z = +jXL c) z = R – jXL d) z = XL + jR

8) In DC series motor
a) Armature and field winding are connected in series
b) Armature and field winding are connected in parallel
c) They are not connected
d) None of the above

9) Find value of resistance in delta connection from star connected three 20 Ω
resistances.

a) 20Ω b) 40Ω c) 60Ω d) 80Ω
10) A 3 phase supply system is symmetrical if all three phase voltages are

__________ apart from each other.
a) 120° b) 100° c) 60° d) 180°

11) In case of Kirchhoff’s current law which of the following statement is correct ?
a) Algebraic sum of current meeting at node is zero
b) Incoming current is greater than outgoing current
c) Both a) and b)
d) None of the above

12) The best suitable magnetic material for construction of transformer core is
a) Silicon steel
b) Hard steel
c) Silicon steel sheet laminations
d) Hard steel sheet laminations

13) The __________ through all the parts of the series magnetic circuit is same.
a) flux b) reluctance c) mmf d) current

14) In single phase steps up transformer
a) N1 < N2 b) N2 < N1 c) V1 < V2 d) E1 < E2
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2. Solve any four : (4×4=16)
a) A potential difference of 250 V is applied to a field winding at 15°C and the

current is 5A. What will be the mean temperature of the winding when the
current is fallen to 3.91A, applied vtg being constant ? Assume R1 = 50 (ohm),

R2 = 63.94 (ohm), 
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b) Define the term self inductance and mutual inductance and derive the formula
for coefficient of coupling.

c) Derive the expression for star to delta conversion.
d) Define and derive expression for average value of sinusoidal alternating current.
e) State and explain Kirchhoff’s current and voltage laws.
f) A sinusoidal voltage records the following instantaneous values at equal intervals

(0, 5, 10, 20, 50, 60, 50, 20, 10, 5, 0, –5, –10). Determine average and rms value.

3. Solve the following : (2×6=12)
a) Write similarities and dissimilarities between electrical and magnetic circuit.
b) A factory has 250 V supply from which the following loads are taken –

Lighting – 10 bulbs of 100 Watt, 20 tubes of 40 W, 20 bulbs of 20 W, all
are working for 10 hours per day.
Heating load – 10Kw on for 5 hour per day
Motor load – 22.38Kw (30bkp) 4 hour per day
Others – various load taking a current of 20A and ON for 4 hour per day
Calculate total energy consumption in unit and electrical bill for Nov. 2016 at
a rate 10 Rs/unit on Wednesday factory is closed.

OR
c) Two currents given by the expression i1 = 10 sin (314t + 45),

i2 = 8 sin (314t – 60). Find : 1) i1 + i2 and 2) i1 – i2.
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SECTION – II

4. Solve any four : (4×4=16)

a) A single phase transformer has a turn ratio of 3000 : 20, the primary winding
is connected to a 2200 V, 50 Hz supply. Calculate i) secondary voltage on
no load and ii) the max value of flux.

b) Three inductive coils, each with resistance of 15Ω  and an inductance of
0.03H are connected a) in star and b) in delta, to a 3 phase, 400 V, 50 Hz
supply. Calculate for both cases phase current and line current.

c) Define following terms :

1) inductive reactance

2) capacitive reactance

3) impedance

4) power factor.

d) A resistor and capacitor are connected in series across 150 V ac supply.
When frequency is 40 Hz the current is 5A and if frequency is 50 Hz current
is 6A. Calculate R and C.

e) Derive emf equation of single phase transformer.

f) Draw neat diagram of dc series motor and explain armature current versus
speed characteristic.

5. Solve any two : (2×6=12)

a) Derive the relationship between phase voltage and line voltage in case of
balanced star connected load. Draw phaser diagram.

b) Draw neat diagram and explain in detail series resonance condition.

c) Draw phaser diagram and explain transformer on load.

The no load current of a transformer is 5 Amp and power factor is 0.3 when
supplied from 230 V, 50 Hz single phase ac supply. N1 = 200. Calculate
maximum value of flux in core and core loss.
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1. Choose the correct answer : (14×1=14)

1) Hysteresis loop is a graph between
a) Flux and reluctance
b) MMF and reluctance
c) Flux and absolute permeability
d) Flux density and magnetizing force

2) The impedance of purely inductive circuit is given by
a) z = –jXL b) z = +jXL c) z = R – jXL d) z = XL + jR

3) In DC series motor
a) Armature and field winding are connected in series
b) Armature and field winding are connected in parallel
c) They are not connected
d) None of the above

4) Find value of resistance in delta connection from star connected three 20 Ω
resistances.

a) 20Ω b) 40Ω c) 60Ω d) 80Ω
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5) A 3 phase supply system is symmetrical if all three phase voltages are
__________ apart from each other.
a) 120° b) 100° c) 60° d) 180°

6) In case of Kirchhoff’s current law which of the following statement is correct ?
a) Algebraic sum of current meeting at node is zero
b) Incoming current is greater than outgoing current
c) Both a) and b)
d) None of the above

7) The best suitable magnetic material for construction of transformer core is
a) Silicon steel
b) Hard steel
c) Silicon steel sheet laminations
d) Hard steel sheet laminations

8) The __________ through all the parts of the series magnetic circuit is same.
a) flux b) reluctance c) mmf d) current

9) In single phase steps up transformer
a) N1 < N2 b) N2 < N1 c) V1 < V2 d) E1 < E2

10) For R-L-C series circuit if XL = Xc then power factor cosΦ  =
a) 1 b) 0 c) 0.1 d) 0.5

11) One unit of electrical energy =
a) One Joule b) 3.6 × 106 Joules
c) 36 × 106 Joules d) 1000 Kwh

12) The negative peak value of sinusoidal AC current is occurring at an angle
a) 0° b) 90° c) 270° d) 180°

13) Phasors are the
a) Vectors rotating in clockwise direction
b) Vectors rotating in anticlockwise direction
c) Non rotating vectors
d) None of these

14) The real part of an admittance Y = 0.1 + j 0.2 is
a) Resistance b) Conductance
c) Inductance d) None of the above

_____________________
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SECTION – I

2. Solve any four : (4×4=16)
a) A potential difference of 250 V is applied to a field winding at 15°C and the

current is 5A. What will be the mean temperature of the winding when the
current is fallen to 3.91A, applied vtg being constant ? Assume R1 = 50 (ohm),

R2 = 63.94 (ohm), 
5.245
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b) Define the term self inductance and mutual inductance and derive the formula
for coefficient of coupling.

c) Derive the expression for star to delta conversion.
d) Define and derive expression for average value of sinusoidal alternating current.
e) State and explain Kirchhoff’s current and voltage laws.
f) A sinusoidal voltage records the following instantaneous values at equal intervals

(0, 5, 10, 20, 50, 60, 50, 20, 10, 5, 0, –5, –10). Determine average and rms value.

3. Solve the following : (2×6=12)
a) Write similarities and dissimilarities between electrical and magnetic circuit.
b) A factory has 250 V supply from which the following loads are taken –

Lighting – 10 bulbs of 100 Watt, 20 tubes of 40 W, 20 bulbs of 20 W, all
are working for 10 hours per day.
Heating load – 10Kw on for 5 hour per day
Motor load – 22.38Kw (30bkp) 4 hour per day
Others – various load taking a current of 20A and ON for 4 hour per day
Calculate total energy consumption in unit and electrical bill for Nov. 2016 at
a rate 10 Rs/unit on Wednesday factory is closed.

OR
c) Two currents given by the expression i1 = 10 sin (314t + 45),

i2 = 8 sin (314t – 60). Find : 1) i1 + i2 and 2) i1 – i2.
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SECTION – II

4. Solve any four : (4×4=16)

a) A single phase transformer has a turn ratio of 3000 : 20, the primary winding
is connected to a 2200 V, 50 Hz supply. Calculate i) secondary voltage on
no load and ii) the max value of flux.

b) Three inductive coils, each with resistance of 15Ω  and an inductance of
0.03H are connected a) in star and b) in delta, to a 3 phase, 400 V, 50 Hz
supply. Calculate for both cases phase current and line current.

c) Define following terms :

1) inductive reactance

2) capacitive reactance

3) impedance

4) power factor.

d) A resistor and capacitor are connected in series across 150 V ac supply.
When frequency is 40 Hz the current is 5A and if frequency is 50 Hz current
is 6A. Calculate R and C.

e) Derive emf equation of single phase transformer.

f) Draw neat diagram of dc series motor and explain armature current versus
speed characteristic.

5. Solve any two : (2×6=12)

a) Derive the relationship between phase voltage and line voltage in case of
balanced star connected load. Draw phaser diagram.

b) Draw neat diagram and explain in detail series resonance condition.

c) Draw phaser diagram and explain transformer on load.

The no load current of a transformer is 5 Amp and power factor is 0.3 when
supplied from 230 V, 50 Hz single phase ac supply. N1 = 200. Calculate
maximum value of flux in core and core loss.

_____________________
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Seat
No. Set P

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14

1) The value of 2i
e

π−
 is

a) i b) – i c)  –1 d) 1

2) The modulus of (tan α  + i) is
a) tan α b) sec α c) cot α d) tan2 α

3) The hyperbolic sinh(x) is defined as

a)
2
ee xx −+

b)
i2
ee xx −−

c)
2
ee xx −−

d) None

4) Which of the following result is correct ?
a) sinh (–x) = – sinhx b) cosh (–x) = coshx
c) tanh (–x) = – tanhx d) All are correct

5) If y = log (ax + b) then y11 is

a) 11

10

)bax(
a)!10(

+ b) 11

1010

)bax(
a!11)1(

+
−

c) 11

1010

)bax(
a!10)1(

+
−

d) 11

1110

)bax(
a!10)1(

+
−

6) If y = xex then yn =
a) xenx + ex b) enx.x + nex c) ex (x + n) d) None of these

P.T.O.
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7) The constant term in the expansion of log (1 + tanx) is

a) 1 b) –1 c)
2
1

d) 0

8) The rank of a diagonal matrix An×n is
a) n
b) No. of zeros in the diagonal
c) No. of non-zero elements in the diagonal
d) None of these

9) If the rank of the coefficient matrix of the equations x + y + z = 4, 2x – y + z = 1,
x – y + z = 0 is 3, then the planes
a) Are parallel to each other b) Intersect in one point
c) Intersect in a line d) Form a prism

10) The characteristic equation of the matrix A is 012 =−λ−λ , then
a) A–1 does not exist b) A–1 = A + I
c) A–1 = – A – I d) A–1 = A – I

11) If X1, X2, X3 are linearly dependent vectors then
a) X1 = X2 = X3 b) X1 = kX2 + l X3
c) X1 = 0, X2 = 0, X3 = 0, d) None of these

12) If x =  rcosθ , y = rsinθ , then 
yx

r
⎟
⎠
⎞⎜

⎝
⎛

∂
∂

 =

a)
x
r

b) y
r

c)
r
x

d)
r
y

13) If u = x – y, v = y – x, then 
)y,x(
)v,u(

∂
∂

a) 0 b) 1 c) –1 d) 2

14) The percentage error in the area of a rectangle when an error of 1% is made
in measuring its length and breadth is equal to
a) 1% b) 3 % c) 0 % d) 2 %

______________
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Seat
No.

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION – I

2. a) Prove that logsecx = ....
45
x

12
x

2
x 642

+++ 3

b) Expand tan–1x in power of (x – 1). 3

c) Find the values of a and b such that 3

2
1

x
xcoslogbxsina

lim 4

2

0x
=+

→

3. a) If u = log ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞⎜

⎝
⎛ θ+π

24
tan , then prove that sinhu = tan θ . 3

b) If x + iy = 2 cosh ⎟
⎠
⎞⎜

⎝
⎛ π+α

4
i , prove that x2 – y2 = 2. 3

c) If cot ⎟
⎠
⎞⎜

⎝
⎛ α+π

i
6  = x + iy, prove that x2 + y2 – 1x

3

2 = . 3
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4. a) If α  + β  are roots of the equation x2 + 2x + 2 = 0 prove that nnn 2=β⋅α . 3

b) Prove that cos5 θ  = 5 cos θ  – 20 cos3 θ  + 16 cos5 θ . 3

c) Find the continued product of all the values of 
4

3

3
sini

3
cos ⎟

⎠
⎞⎜

⎝
⎛ π+π

. 3

5. a) If y = 
1x

x
2

3

−
 then prove that yn = 0 for x = 0, when n is even . 3

b) If y = 2x sin2x  cosx find yn. 3

OR

b) If y = excos3x. Find yn.

c) If  sin–1 ⎟
⎠
⎞⎜

⎝
⎛
b
y

 = log 
n

n
x

⎟
⎠
⎞⎜

⎝
⎛

 prove that x2 yn+ 2 + (2n + 1) xyn +1 + 2n2 yn = 0

(3+1=4)

SECTION – II
6. Attempt the following :

a) Reduce the following matrix to normal form and find its rank :

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−

−

=

11335

4331

6311

A
. 3

b) Test the consistency of the following system of equations

2x + 3y + 4z = 11, x + 5y + 7z = 15,

3x + 11y + 13z = 25

If found consistent, solve it. 3

c) Show that the system of equations 2x – 2y + z = λ x, 2x – 3y + 2z = λ y,

– x + 2y = λ z can posses a non-trivial solution only if λ  = 1, λ  = – 3. Obtain
the general solution when λ  = 1. 3
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7. Attemept the following :

a) Show that row vectors of matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

120
031
221

 are linearly independent. 3

b) Find the eigen values and eigen vector corresponding to greatest eigen value
of the matrix

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−
=

143
234

288
A 3

c) Find the characteristic equaion of the matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

211
121
112

 and verify

that it is satisfied by A and hence, Obtain A–1. 3

8. Attempt the following :

a) If z = x log (x + r) – r, where r2 = x2 + y2 prove that 
rx

1
y
z

x
z

2

2

2

2

+
=

∂
∂+

∂
∂

. 5

b) If u = log (x3 + y3 – x2y – xy2), prove that 4

i) 3
y
u

y
x
u

x =
∂
∂+

∂
∂

.

ii) 3
y
u

y
yx
u

xy2
x
u

x 2

2
2

2

2

2
2 −=

∂
∂+

∂∂
∂+

∂
∂ .

9. Attempt the following :

a) The period T of a simple pendulum is T = 2 π  g
l

Find the maximum error in T due to possible errors upto 1% in l and 2% in g.    3

b) If x + y + z = u, y + z = vu, z = uvw. Prove that vu
)w,v,u(
)z,y,x( 2=

∂
∂

. 3

c) Divide 120 into three parts so that the sum of their products taken two at a
time shall be maximum. 4

_____________________
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Seat
No. Set Q

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14

1) The rank of a diagonal matrix An×n is
a) n
b) No. of zeros in the diagonal
c) No. of non-zero elements in the diagonal
d) None of these

2) If the rank of the coefficient matrix of the equations x + y + z = 4, 2x – y + z = 1,
x – y + z = 0 is 3, then the planes
a) Are parallel to each other b) Intersect in one point
c) Intersect in a line d) Form a prism

3) The characteristic equation of the matrix A is 012 =−λ−λ , then
a) A–1 does not exist b) A–1 = A + I
c) A–1 = – A – I d) A–1 = A – I

4) If X1, X2, X3 are linearly dependent vectors then
a) X1 = X2 = X3 b) X1 = kX2 + l X3
c) X1 = 0, X2 = 0, X3 = 0, d) None of these

P.T.O.
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5) If x =  rcosθ , y = rsinθ , then 
yx

r
⎟
⎠
⎞⎜

⎝
⎛

∂
∂

 =

a)
x
r

b) y
r

c)
r
x

d)
r
y

6) If u = x – y, v = y – x, then 
)y,x(
)v,u(

∂
∂

a) 0 b) 1 c) –1 d) 2

7) The percentage error in the area of a rectangle when an error of 1% is made
in measuring its length and breadth is equal to
a) 1% b) 3 % c) 0 % d) 2 %

8) The value of 2i
e

π−
 is

a) i b) – i c)  –1 d) 1

9) The modulus of (tan α  + i) is
a) tan α b) sec α c) cot α d) tan2 α

10) The hyperbolic sinh(x) is defined as

a)
2
ee xx −+

b)
i2
ee xx −−

c)
2
ee xx −−

d) None

11) Which of the following result is correct ?
a) sinh (–x) = – sinhx b) cosh (–x) = coshx
c) tanh (–x) = – tanhx d) All are correct

12) If y = log (ax + b) then y11 is

a) 11

10

)bax(
a)!10(

+ b) 11

1010

)bax(
a!11)1(

+
−

c) 11

1010

)bax(
a!10)1(

+
−

d) 11

1110

)bax(
a!10)1(

+
−

13) If y = xex then yn =
a) xenx + ex b) enx.x + nex c) ex (x + n) d) None of these

14) The constant term in the expansion of log (1 + tanx) is

a) 1 b) –1 c)
2
1

d) 0

______________
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Seat
No.

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION – I

2. a) Prove that logsecx = ....
45
x

12
x

2
x 642

+++ 3

b) Expand tan–1x in power of (x – 1). 3

c) Find the values of a and b such that 3

2
1

x
xcoslogbxsina

lim 4

2

0x
=+

→

3. a) If u = log ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞⎜

⎝
⎛ θ+π

24
tan , then prove that sinhu = tan θ . 3

b) If x + iy = 2 cosh ⎟
⎠
⎞⎜

⎝
⎛ π+α

4
i , prove that x2 – y2 = 2. 3

c) If cot ⎟
⎠
⎞⎜

⎝
⎛ α+π

i
6  = x + iy, prove that x2 + y2 – 1x

3

2 = . 3
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4. a) If α  + β  are roots of the equation x2 + 2x + 2 = 0 prove that nnn 2=β⋅α . 3

b) Prove that cos5 θ  = 5 cos θ  – 20 cos3 θ  + 16 cos5 θ . 3

c) Find the continued product of all the values of 
4

3

3
sini

3
cos ⎟

⎠
⎞⎜

⎝
⎛ π+π

. 3

5. a) If y = 
1x

x
2

3

−
 then prove that yn = 0 for x = 0, when n is even . 3

b) If y = 2x sin2x  cosx find yn. 3

OR

b) If y = excos3x. Find yn.

c) If  sin–1 ⎟
⎠
⎞⎜

⎝
⎛
b
y

 = log 
n

n
x

⎟
⎠
⎞⎜

⎝
⎛

 prove that x2 yn+ 2 + (2n + 1) xyn +1 + 2n2 yn = 0

(3+1=4)

SECTION – II
6. Attempt the following :

a) Reduce the following matrix to normal form and find its rank :

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−

−

=

11335

4331

6311

A
. 3

b) Test the consistency of the following system of equations

2x + 3y + 4z = 11, x + 5y + 7z = 15,

3x + 11y + 13z = 25

If found consistent, solve it. 3

c) Show that the system of equations 2x – 2y + z = λ x, 2x – 3y + 2z = λ y,

– x + 2y = λ z can posses a non-trivial solution only if λ  = 1, λ  = – 3. Obtain
the general solution when λ  = 1. 3
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7. Attemept the following :

a) Show that row vectors of matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

120
031
221

 are linearly independent. 3

b) Find the eigen values and eigen vector corresponding to greatest eigen value
of the matrix

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−
=

143
234

288
A 3

c) Find the characteristic equaion of the matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

211
121
112

 and verify

that it is satisfied by A and hence, Obtain A–1. 3

8. Attempt the following :

a) If z = x log (x + r) – r, where r2 = x2 + y2 prove that 
rx

1
y
z

x
z

2

2

2

2

+
=

∂
∂+

∂
∂

. 5

b) If u = log (x3 + y3 – x2y – xy2), prove that 4

i) 3
y
u

y
x
u

x =
∂
∂+

∂
∂

.

ii) 3
y
u

y
yx
u

xy2
x
u

x 2

2
2

2

2

2
2 −=

∂
∂+

∂∂
∂+

∂
∂ .

9. Attempt the following :

a) The period T of a simple pendulum is T = 2 π  g
l

Find the maximum error in T due to possible errors upto 1% in l and 2% in g.    3

b) If x + y + z = u, y + z = vu, z = uvw. Prove that vu
)w,v,u(
)z,y,x( 2=

∂
∂

. 3

c) Divide 120 into three parts so that the sum of their products taken two at a
time shall be maximum. 4

_____________________
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Seat
No. Set R

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14

1) If y = log (ax + b) then y11 is

a) 11

10

)bax(
a)!10(

+ b) 11

1010

)bax(
a!11)1(

+
−

c) 11

1010

)bax(
a!10)1(

+
−

d) 11

1110

)bax(
a!10)1(

+
−

2) If y = xex then yn =

a) xenx + ex b) enx.x + nex c) ex (x + n) d) None of these

3) The constant term in the expansion of log (1 + tanx) is

a) 1 b) –1 c)
2
1

d) 0

4) The rank of a diagonal matrix An×n is
a) n
b) No. of zeros in the diagonal
c) No. of non-zero elements in the diagonal
d) None of these

P.T.O.
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5) If the rank of the coefficient matrix of the equations x + y + z = 4, 2x – y + z = 1,
x – y + z = 0 is 3, then the planes
a) Are parallel to each other b) Intersect in one point
c) Intersect in a line d) Form a prism

6) The characteristic equation of the matrix A is 012 =−λ−λ , then
a) A–1 does not exist b) A–1 = A + I
c) A–1 = – A – I d) A–1 = A – I

7) If X1, X2, X3 are linearly dependent vectors then
a) X1 = X2 = X3 b) X1 = kX2 + l X3
c) X1 = 0, X2 = 0, X3 = 0, d) None of these

8) If x =  rcosθ , y = rsinθ , then 
yx

r
⎟
⎠
⎞⎜

⎝
⎛

∂
∂

 =

a)
x
r

b) y
r

c)
r
x

d)
r
y

9) If u = x – y, v = y – x, then 
)y,x(
)v,u(

∂
∂

a) 0 b) 1 c) –1 d) 2

10) The percentage error in the area of a rectangle when an error of 1% is made
in measuring its length and breadth is equal to
a) 1% b) 3 % c) 0 % d) 2 %

11) The value of 2i
e

π−
 is

a) i b) – i c)  –1 d) 1

12) The modulus of (tan α  + i) is
a) tan α b) sec α c) cot α d) tan2 α

13) The hyperbolic sinh(x) is defined as

a)
2
ee xx −+

b)
i2
ee xx −−

c)
2
ee xx −−

d) None

14) Which of the following result is correct ?
a) sinh (–x) = – sinhx b) cosh (–x) = coshx
c) tanh (–x) = – tanhx d) All are correct

______________
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Seat
No.

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION – I

2. a) Prove that logsecx = ....
45
x

12
x

2
x 642

+++ 3

b) Expand tan–1x in power of (x – 1). 3

c) Find the values of a and b such that 3

2
1

x
xcoslogbxsina

lim 4

2

0x
=+

→

3. a) If u = log ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞⎜

⎝
⎛ θ+π

24
tan , then prove that sinhu = tan θ . 3

b) If x + iy = 2 cosh ⎟
⎠
⎞⎜

⎝
⎛ π+α

4
i , prove that x2 – y2 = 2. 3

c) If cot ⎟
⎠
⎞⎜

⎝
⎛ α+π

i
6  = x + iy, prove that x2 + y2 – 1x

3

2 = . 3
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4. a) If α  + β  are roots of the equation x2 + 2x + 2 = 0 prove that nnn 2=β⋅α . 3

b) Prove that cos5 θ  = 5 cos θ  – 20 cos3 θ  + 16 cos5 θ . 3

c) Find the continued product of all the values of 
4

3

3
sini

3
cos ⎟

⎠
⎞⎜

⎝
⎛ π+π

. 3

5. a) If y = 
1x

x
2

3

−
 then prove that yn = 0 for x = 0, when n is even . 3

b) If y = 2x sin2x  cosx find yn. 3

OR

b) If y = excos3x. Find yn.

c) If  sin–1 ⎟
⎠
⎞⎜

⎝
⎛
b
y

 = log 
n

n
x

⎟
⎠
⎞⎜

⎝
⎛

 prove that x2 yn+ 2 + (2n + 1) xyn +1 + 2n2 yn = 0

(3+1=4)

SECTION – II
6. Attempt the following :

a) Reduce the following matrix to normal form and find its rank :

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−

−

=

11335

4331

6311

A
. 3

b) Test the consistency of the following system of equations

2x + 3y + 4z = 11, x + 5y + 7z = 15,

3x + 11y + 13z = 25

If found consistent, solve it. 3

c) Show that the system of equations 2x – 2y + z = λ x, 2x – 3y + 2z = λ y,

– x + 2y = λ z can posses a non-trivial solution only if λ  = 1, λ  = – 3. Obtain
the general solution when λ  = 1. 3
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7. Attemept the following :

a) Show that row vectors of matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

120
031
221

 are linearly independent. 3

b) Find the eigen values and eigen vector corresponding to greatest eigen value
of the matrix

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−
=

143
234

288
A 3

c) Find the characteristic equaion of the matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

211
121
112

 and verify

that it is satisfied by A and hence, Obtain A–1. 3

8. Attempt the following :

a) If z = x log (x + r) – r, where r2 = x2 + y2 prove that 
rx

1
y
z

x
z

2

2

2

2

+
=

∂
∂+

∂
∂

. 5

b) If u = log (x3 + y3 – x2y – xy2), prove that 4

i) 3
y
u

y
x
u

x =
∂
∂+

∂
∂

.

ii) 3
y
u

y
yx
u

xy2
x
u

x 2

2
2

2

2

2
2 −=

∂
∂+

∂∂
∂+

∂
∂ .

9. Attempt the following :

a) The period T of a simple pendulum is T = 2 π  g
l

Find the maximum error in T due to possible errors upto 1% in l and 2% in g.    3

b) If x + y + z = u, y + z = vu, z = uvw. Prove that vu
)w,v,u(
)z,y,x( 2=

∂
∂

. 3

c) Divide 120 into three parts so that the sum of their products taken two at a
time shall be maximum. 4

_____________________
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Seat
No. Set S

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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) Figures to the right indicate full marks.
3) Use of calculator is allowed.
4) Answer MCQ/Objective type questions on Page No. 3 only.

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

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

1. Choose the correct answer : 14

1) The characteristic equation of the matrix A is 012 =−λ−λ , then

a) A–1 does not exist b) A–1 = A + I

c) A–1 = – A – I d) A–1 = A – I

2) If X1, X2, X3 are linearly dependent vectors then

a) X1 = X2 = X3 b) X1 = kX2 + l X3

c) X1 = 0, X2 = 0, X3 = 0, d) None of these

3) If x =  rcosθ , y = rsinθ , then 
yx

r
⎟
⎠
⎞⎜

⎝
⎛

∂
∂

 =

a)
x
r

b) y
r

c)
r
x

d)
r
y

4) If u = x – y, v = y – x, then 
)y,x(
)v,u(

∂
∂

a) 0 b) 1 c) –1 d) 2

P.T.O.
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5) The percentage error in the area of a rectangle when an error of 1% is made
in measuring its length and breadth is equal to
a) 1% b) 3 % c) 0 % d) 2 %

6) The value of 2i
e

π−
 is

a) i b) – i c)  –1 d) 1

7) The modulus of (tan α  + i) is
a) tan α b) sec α c) cot α d) tan2 α

8) The hyperbolic sinh(x) is defined as

a)
2
ee xx −+

b)
i2
ee xx −−

c)
2
ee xx −−

d) None

9) Which of the following result is correct ?
a) sinh (–x) = – sinhx b) cosh (–x) = coshx
c) tanh (–x) = – tanhx d) All are correct

10) If y = log (ax + b) then y11 is

a) 11

10

)bax(
a)!10(

+ b) 11

1010

)bax(
a!11)1(

+
−

c) 11

1010

)bax(
a!10)1(

+
−

d) 11

1110

)bax(
a!10)1(

+
−

11) If y = xex then yn =
a) xenx + ex b) enx.x + nex c) ex (x + n) d) None of these

12) The constant term in the expansion of log (1 + tanx) is

a) 1 b) –1 c)
2
1

d) 0

13) The rank of a diagonal matrix An×n is
a) n
b) No. of zeros in the diagonal
c) No. of non-zero elements in the diagonal
d) None of these

14) If the rank of the coefficient matrix of the equations x + y + z = 4, 2x – y + z = 1,
x – y + z = 0 is 3, then the planes
a) Are parallel to each other b) Intersect in one point
c) Intersect in a line d) Form a prism

______________
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Seat
No.

F.E. (Part – I) (Old-CGPA) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

3) Use of calculator is allowed.

SECTION – I

2. a) Prove that logsecx = ....
45
x

12
x

2
x 642

+++ 3

b) Expand tan–1x in power of (x – 1). 3

c) Find the values of a and b such that 3

2
1

x
xcoslogbxsina

lim 4

2

0x
=+

→

3. a) If u = log ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞⎜

⎝
⎛ θ+π

24
tan , then prove that sinhu = tan θ . 3

b) If x + iy = 2 cosh ⎟
⎠
⎞⎜

⎝
⎛ π+α

4
i , prove that x2 – y2 = 2. 3

c) If cot ⎟
⎠
⎞⎜

⎝
⎛ α+π

i
6  = x + iy, prove that x2 + y2 – 1x

3

2 = . 3
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4. a) If α  + β  are roots of the equation x2 + 2x + 2 = 0 prove that nnn 2=β⋅α . 3

b) Prove that cos5 θ  = 5 cos θ  – 20 cos3 θ  + 16 cos5 θ . 3

c) Find the continued product of all the values of 
4

3

3
sini

3
cos ⎟

⎠
⎞⎜

⎝
⎛ π+π

. 3

5. a) If y = 
1x

x
2

3

−
 then prove that yn = 0 for x = 0, when n is even . 3

b) If y = 2x sin2x  cosx find yn. 3

OR

b) If y = excos3x. Find yn.

c) If  sin–1 ⎟
⎠
⎞⎜

⎝
⎛
b
y

 = log 
n

n
x

⎟
⎠
⎞⎜

⎝
⎛

 prove that x2 yn+ 2 + (2n + 1) xyn +1 + 2n2 yn = 0

(3+1=4)

SECTION – II
6. Attempt the following :

a) Reduce the following matrix to normal form and find its rank :

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−

−

=

11335

4331

6311

A
. 3

b) Test the consistency of the following system of equations

2x + 3y + 4z = 11, x + 5y + 7z = 15,

3x + 11y + 13z = 25

If found consistent, solve it. 3

c) Show that the system of equations 2x – 2y + z = λ x, 2x – 3y + 2z = λ y,

– x + 2y = λ z can posses a non-trivial solution only if λ  = 1, λ  = – 3. Obtain
the general solution when λ  = 1. 3
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7. Attemept the following :

a) Show that row vectors of matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−

−

120
031
221

 are linearly independent. 3

b) Find the eigen values and eigen vector corresponding to greatest eigen value
of the matrix

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−
=

143
234

288
A 3

c) Find the characteristic equaion of the matrix ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

211
121
112

 and verify

that it is satisfied by A and hence, Obtain A–1. 3

8. Attempt the following :

a) If z = x log (x + r) – r, where r2 = x2 + y2 prove that 
rx

1
y
z

x
z

2

2

2

2

+
=

∂
∂+

∂
∂

. 5

b) If u = log (x3 + y3 – x2y – xy2), prove that 4

i) 3
y
u

y
x
u

x =
∂
∂+

∂
∂

.

ii) 3
y
u

y
yx
u

xy2
x
u

x 2

2
2

2

2

2
2 −=

∂
∂+

∂∂
∂+

∂
∂ .

9. Attempt the following :

a) The period T of a simple pendulum is T = 2 π  g
l

Find the maximum error in T due to possible errors upto 1% in l and 2% in g.    3

b) If x + y + z = u, y + z = vu, z = uvw. Prove that vu
)w,v,u(
)z,y,x( 2=

∂
∂

. 3

c) Divide 120 into three parts so that the sum of their products taken two at a
time shall be maximum. 4

_____________________
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Seat
No. Set P

 F.E. (Part – I ) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 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) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

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

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

1) If the reaction of beam at one of its supports is the resultant of horizontal and vertical
forces, then it is a

a) Simple support b) Roller support

c) Hinged support d) Fixed support

2) In the analysis of projectile motion, it is assumed that effect of air resistance is

a) Important b) Considerable

c) Negligible d) None of these

3) A truss is made of seven two force members and five joints, then the truss is

a) deficient b) redundant

c) perfect d) none of these

4) A man in a lift will weigh more when the lift is

a) accelerated upwards b) accelerated downwards

c) descends freely d) lift going up is slowing down

5) If the coefficients of friction of an inclined plane be (1/√3), then the angle of repose of
the plane will be

a) 90° b) 60° c) 45° d) 30°

6) The moment of inertia of a rectangle of base ‘b’ and height ‘h’ about its base is

a) bh3/36 b) bh3/24 c) bh3/12 d) bh3/3

7) Time required to stop a car moving with velocity 20 m/s within a distance of 40 m is

a) 2 sec b) 3 sec c) 4 sec d) 5 sec

P.T.O.
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8) Pick up the correct statement from the following. The kinetic energy of a body

a) Before impact is equal to that after impact

b) Before impact is less than that after impact

c) Before impact is more than that after impact

d) Remains constant

9) A particle is moving along a circle with constant speed. The acceleration of the particle is

a) along the circumference b) along the tangent

c) along the radius d) zero

10) The coefficients of friction depends upon

a) nature of the surface b) shape of the surface

c) area of the contact surface d) weight of the body

11) The velocity of a moving body is a

a) Vector quantity b) Scalar quantity

c) Constant quantity d) None of these

12) In the method of sections for trusses, the section must be passed so as to cut not more
than

a) two members b) three members

c) four members d) five members

13) If lines of action of all the forces lie in the same plane and meet at a point, the force
system is

a) Coplanar concurrent force system

b) Non coplanar concurrent force system

c) Coplanar non concurrent force system

d) Non coplanar non concurrent force system

14) When a particle is at the highest point of its projectile motion

a) Its acceleration is zero b) Its velocity is zero

c) Its velocity is directed downward d) Its velocity is directed upward

______________
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Seat
No.

 F.E. (Part – I) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) In Section – I, question No.2 is compulsory, solve any two questions out of
remaning question.

2) In Section – II, solve any three questions.
3) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

SECTION – I
2. A) State and explain idealization in mechanics. 3

B) A system of forces acting on a bell crank is as shown in Figure 1 below. Determine the magnitude,
direction and the point of applicaiton of the resultant
with respect to point ‘O’. 7

             

3. A) What are the assumptions made in the analysis of truss ? 2
B) Find out the forces in all the members of the truss as shown in Figure 2 below. 7

 Attempt any four :

Figure – 1

Figure – 2
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4. A) What are the types of support ? Enlist them showing an equivalent supports reactions. 2

B) A overhand beam has been loaded as shown in Figure 3 below. Determine
the reaction at A and B. 7

5.AttA) Explain the concept of virtual work. 2

B) Determine the moment of inertia about horizontal centroidal axis XX for a section as shown in
Figure 4 below. 7

Figure - 4

SECTION – II

6. A) Differentiate between Kinematics and Kinetics. 3
B) A ball is thrown vertically upward from the base of the tower, with velocity of 90m/s. A boy standing

at the top of the tower misses to catch it during its upward motion, but 10 second later he catches it
in its downward motion. Find out

a) Velocity of the ball when it is caught and

b) The height of the tower. 7

Figure - 3
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7. A) Derive an expression for time of flight of a projectile projected at an angle of projection α on horizontal

ground. 2

B) An aeroplane is flying in horizontal direction with a velocity of 540 km/hr and at a height of 2100 m as

shown in Figure 5 when it is vertically above the point A on the ground a body is dropped from it. The

body strikes the ground at point B.  Calculate the distance AB (ignoring air resistance). Also find

velocity at B and time taken to reach B. 7

8. A) What do you understand by banking of roads ? Why it is required ? 2

�������� -5- SLR-VB – 6

Figure - 5
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B) Determine the tension in the string and acceleration of blocks A and B weighing 150 N and 50 N

respectively connected by an inextensible string as shown in Figure 6 below. Assume pulleys as

frictionless and weightless. Also find out the distance travelled by block B in 5 sec. 7

9. A) State and explain the law of conservation of momentum. 2

B) A 400 N hammer is used to drive a pile of 600 N into the ground. If the vertical fall of 4 m causes
penetration of 0.2 m, calculate :

a) The common velocity after impact

b) The average resistance of ground. 7

_____________________

SLR-VB – 6 -6- ��������

Figure - 6
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Seat
No. Set Q

 F.E. (Part – I ) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 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) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

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

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

1) Pick up the correct statement from the following. The kinetic energy of a body

a) Before impact is equal to that after impact

b) Before impact is less than that after impact

c) Before impact is more than that after impact

d) Remains constant

2) A particle is moving along a circle with constant speed. The acceleration of the particle is

a) along the circumference b) along the tangent

c) along the radius d) zero

3) The coefficients of friction depends upon

a) nature of the surface b) shape of the surface

c) area of the contact surface d) weight of the body

4) The velocity of a moving body is a

a) Vector quantity b) Scalar quantity

c) Constant quantity d) None of these

5) In the method of sections for trusses, the section must be passed so as to cut not more
than

a) two members b) three members

c) four members d) five members

P.T.O.
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6) If lines of action of all the forces lie in the same plane and meet at a point, the force
system is

a) Coplanar concurrent force system

b) Non coplanar concurrent force system

c) Coplanar non concurrent force system

d) Non coplanar non concurrent force system

7) When a particle is at the highest point of its projectile motion

a) Its acceleration is zero b) Its velocity is zero

c) Its velocity is directed downward d) Its velocity is directed upward

8) If the reaction of beam at one of its supports is the resultant of horizontal and vertical
forces, then it is a

a) Simple support b) Roller support

c) Hinged support d) Fixed support

9) In the analysis of projectile motion, it is assumed that effect of air resistance is

a) Important b) Considerable

c) Negligible d) None of these

10) A truss is made of seven two force members and five joints, then the truss is

a) deficient b) redundant

c) perfect d) none of these

11) A man in a lift will weigh more when the lift is

a) accelerated upwards b) accelerated downwards

c) descends freely d) lift going up is slowing down

12) If the coefficients of friction of an inclined plane be (1/√3), then the angle of repose of
the plane will be

a) 90° b) 60° c) 45° d) 30°

13) The moment of inertia of a rectangle of base ‘b’ and height ‘h’ about its base is

a) bh3/36 b) bh3/24 c) bh3/12 d) bh3/3

14) Time required to stop a car moving with velocity 20 m/s within a distance of 40 m is

a) 2 sec b) 3 sec c) 4 sec d) 5 sec

______________
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Seat
No.

 F.E. (Part – I) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) In Section – I, question No.2 is compulsory, solve any two questions out of
remaning question.

2) In Section – II, solve any three questions.
3) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

SECTION – I
2. A) State and explain idealization in mechanics. 3

B) A system of forces acting on a bell crank is as shown in Figure 1 below. Determine the magnitude,
direction and the point of applicaiton of the resultant
with respect to point ‘O’. 7

             

3. A) What are the assumptions made in the analysis of truss ? 2
B) Find out the forces in all the members of the truss as shown in Figure 2 below. 7

 Attempt any four :

Figure – 1

Figure – 2
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4. A) What are the types of support ? Enlist them showing an equivalent supports reactions. 2

B) A overhand beam has been loaded as shown in Figure 3 below. Determine
the reaction at A and B. 7

5.AttA) Explain the concept of virtual work. 2

B) Determine the moment of inertia about horizontal centroidal axis XX for a section as shown in
Figure 4 below. 7

Figure - 4

SECTION – II

6. A) Differentiate between Kinematics and Kinetics. 3
B) A ball is thrown vertically upward from the base of the tower, with velocity of 90m/s. A boy standing

at the top of the tower misses to catch it during its upward motion, but 10 second later he catches it
in its downward motion. Find out

a) Velocity of the ball when it is caught and

b) The height of the tower. 7

Figure - 3
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7. A) Derive an expression for time of flight of a projectile projected at an angle of projection α on horizontal

ground. 2

B) An aeroplane is flying in horizontal direction with a velocity of 540 km/hr and at a height of 2100 m as

shown in Figure 5 when it is vertically above the point A on the ground a body is dropped from it. The

body strikes the ground at point B.  Calculate the distance AB (ignoring air resistance). Also find

velocity at B and time taken to reach B. 7

8. A) What do you understand by banking of roads ? Why it is required ? 2

�������� -5- SLR-VB – 6

Figure - 5
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B) Determine the tension in the string and acceleration of blocks A and B weighing 150 N and 50 N

respectively connected by an inextensible string as shown in Figure 6 below. Assume pulleys as

frictionless and weightless. Also find out the distance travelled by block B in 5 sec. 7

9. A) State and explain the law of conservation of momentum. 2

B) A 400 N hammer is used to drive a pile of 600 N into the ground. If the vertical fall of 4 m causes
penetration of 0.2 m, calculate :

a) The common velocity after impact

b) The average resistance of ground. 7

_____________________

SLR-VB – 6 -6- ��������

Figure - 6
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Seat
No. Set R

 F.E. (Part – I ) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 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) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

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

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

1) If the coefficients of friction of an inclined plane be (1/√3), then the angle of repose of
the plane will be

a) 90° b) 60° c) 45° d) 30°

2) The moment of inertia of a rectangle of base ‘b’ and height ‘h’ about its base is

a) bh3/36 b) bh3/24 c) bh3/12 d) bh3/3

3) Time required to stop a car moving with velocity 20 m/s within a distance of 40 m is

a) 2 sec b) 3 sec c) 4 sec d) 5 sec

4) Pick up the correct statement from the following. The kinetic energy of a body

a) Before impact is equal to that after impact

b) Before impact is less than that after impact

c) Before impact is more than that after impact

d) Remains constant

5) A particle is moving along a circle with constant speed. The acceleration of the particle is

a) along the circumference b) along the tangent

c) along the radius d) zero

6) The coefficients of friction depends upon

a) nature of the surface b) shape of the surface

c) area of the contact surface d) weight of the body

7) The velocity of a moving body is a

a) Vector quantity b) Scalar quantity

c) Constant quantity d) None of these
P.T.O.
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8) In the method of sections for trusses, the section must be passed so as to cut not more
than

a) two members b) three members

c) four members d) five members

9) If lines of action of all the forces lie in the same plane and meet at a point, the force
system is

a) Coplanar concurrent force system

b) Non coplanar concurrent force system

c) Coplanar non concurrent force system

d) Non coplanar non concurrent force system

10) When a particle is at the highest point of its projectile motion

a) Its acceleration is zero b) Its velocity is zero

c) Its velocity is directed downward d) Its velocity is directed upward

11) If the reaction of beam at one of its supports is the resultant of horizontal and vertical
forces, then it is a

a) Simple support b) Roller support

c) Hinged support d) Fixed support

12) In the analysis of projectile motion, it is assumed that effect of air resistance is

a) Important b) Considerable

c) Negligible d) None of these

13) A truss is made of seven two force members and five joints, then the truss is

a) deficient b) redundant

c) perfect d) none of these

14) A man in a lift will weigh more when the lift is

a) accelerated upwards b) accelerated downwards

c) descends freely d) lift going up is slowing down

______________
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Seat
No.

 F.E. (Part – I) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) In Section – I, question No.2 is compulsory, solve any two questions out of
remaning question.

2) In Section – II, solve any three questions.
3) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

SECTION – I
2. A) State and explain idealization in mechanics. 3

B) A system of forces acting on a bell crank is as shown in Figure 1 below. Determine the magnitude,
direction and the point of applicaiton of the resultant
with respect to point ‘O’. 7

             

3. A) What are the assumptions made in the analysis of truss ? 2
B) Find out the forces in all the members of the truss as shown in Figure 2 below. 7

 Attempt any four :

Figure – 1

Figure – 2
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4. A) What are the types of support ? Enlist them showing an equivalent supports reactions. 2

B) A overhand beam has been loaded as shown in Figure 3 below. Determine
the reaction at A and B. 7

5.AttA) Explain the concept of virtual work. 2

B) Determine the moment of inertia about horizontal centroidal axis XX for a section as shown in
Figure 4 below. 7

Figure - 4

SECTION – II

6. A) Differentiate between Kinematics and Kinetics. 3
B) A ball is thrown vertically upward from the base of the tower, with velocity of 90m/s. A boy standing

at the top of the tower misses to catch it during its upward motion, but 10 second later he catches it
in its downward motion. Find out

a) Velocity of the ball when it is caught and

b) The height of the tower. 7

Figure - 3
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7. A) Derive an expression for time of flight of a projectile projected at an angle of projection α on horizontal

ground. 2

B) An aeroplane is flying in horizontal direction with a velocity of 540 km/hr and at a height of 2100 m as

shown in Figure 5 when it is vertically above the point A on the ground a body is dropped from it. The

body strikes the ground at point B.  Calculate the distance AB (ignoring air resistance). Also find

velocity at B and time taken to reach B. 7

8. A) What do you understand by banking of roads ? Why it is required ? 2

�������� -5- SLR-VB – 6
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B) Determine the tension in the string and acceleration of blocks A and B weighing 150 N and 50 N

respectively connected by an inextensible string as shown in Figure 6 below. Assume pulleys as

frictionless and weightless. Also find out the distance travelled by block B in 5 sec. 7

9. A) State and explain the law of conservation of momentum. 2

B) A 400 N hammer is used to drive a pile of 600 N into the ground. If the vertical fall of 4 m causes
penetration of 0.2 m, calculate :

a) The common velocity after impact

b) The average resistance of ground. 7

_____________________

SLR-VB – 6 -6- ��������
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Seat
No. Set S

 F.E. (Part – I ) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 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) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

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

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

1) The coefficients of friction depends upon

a) nature of the surface b) shape of the surface

c) area of the contact surface d) weight of the body

2) The velocity of a moving body is a

a) Vector quantity b) Scalar quantity

c) Constant quantity d) None of these

3) In the method of sections for trusses, the section must be passed so as to cut not more
than

a) two members b) three members

c) four members d) five members

4) If lines of action of all the forces lie in the same plane and meet at a point, the force
system is

a) Coplanar concurrent force system

b) Non coplanar concurrent force system

c) Coplanar non concurrent force system

d) Non coplanar non concurrent force system

5) When a particle is at the highest point of its projectile motion

a) Its acceleration is zero b) Its velocity is zero

c) Its velocity is directed downward d) Its velocity is directed upward

P.T.O.
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6) If the reaction of beam at one of its supports is the resultant of horizontal and vertical
forces, then it is a

a) Simple support b) Roller support

c) Hinged support d) Fixed support

7) In the analysis of projectile motion, it is assumed that effect of air resistance is

a) Important b) Considerable

c) Negligible d) None of these

8) A truss is made of seven two force members and five joints, then the truss is

a) deficient b) redundant

c) perfect d) none of these

9) A man in a lift will weigh more when the lift is

a) accelerated upwards b) accelerated downwards

c) descends freely d) lift going up is slowing down

10) If the coefficients of friction of an inclined plane be (1/√3), then the angle of repose of
the plane will be

a) 90° b) 60° c) 45° d) 30°

11) The moment of inertia of a rectangle of base ‘b’ and height ‘h’ about its base is

a) bh3/36 b) bh3/24 c) bh3/12 d) bh3/3

12) Time required to stop a car moving with velocity 20 m/s within a distance of 40 m is

a) 2 sec b) 3 sec c) 4 sec d) 5 sec

13) Pick up the correct statement from the following. The kinetic energy of a body

a) Before impact is equal to that after impact

b) Before impact is less than that after impact

c) Before impact is more than that after impact

d) Remains constant

14) A particle is moving along a circle with constant speed. The acceleration of the particle is

a) along the circumference b) along the tangent

c) along the radius d) zero

______________
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Seat
No.

 F.E. (Part – I) (Old-CGPA) Examination, 2017
APPLIED MECHANICS

Day and Date : Friday, 5-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

    Instructions : 1) In Section – I, question No.2 is compulsory, solve any two questions out of
remaning question.

2) In Section – II, solve any three questions.
3) Use of non programmable calculator is allowed.
4) Assume suitable data if required and mention clearly.
5) Figures to the right indicate marks in full.

SECTION – I
2. A) State and explain idealization in mechanics. 3

B) A system of forces acting on a bell crank is as shown in Figure 1 below. Determine the magnitude,
direction and the point of applicaiton of the resultant
with respect to point ‘O’. 7

             

3. A) What are the assumptions made in the analysis of truss ? 2
B) Find out the forces in all the members of the truss as shown in Figure 2 below. 7

 Attempt any four :

Figure – 1

Figure – 2
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4. A) What are the types of support ? Enlist them showing an equivalent supports reactions. 2

B) A overhand beam has been loaded as shown in Figure 3 below. Determine
the reaction at A and B. 7

5.AttA) Explain the concept of virtual work. 2

B) Determine the moment of inertia about horizontal centroidal axis XX for a section as shown in
Figure 4 below. 7

Figure - 4

SECTION – II

6. A) Differentiate between Kinematics and Kinetics. 3
B) A ball is thrown vertically upward from the base of the tower, with velocity of 90m/s. A boy standing

at the top of the tower misses to catch it during its upward motion, but 10 second later he catches it
in its downward motion. Find out

a) Velocity of the ball when it is caught and

b) The height of the tower. 7

Figure - 3
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7. A) Derive an expression for time of flight of a projectile projected at an angle of projection α on horizontal

ground. 2

B) An aeroplane is flying in horizontal direction with a velocity of 540 km/hr and at a height of 2100 m as

shown in Figure 5 when it is vertically above the point A on the ground a body is dropped from it. The

body strikes the ground at point B.  Calculate the distance AB (ignoring air resistance). Also find

velocity at B and time taken to reach B. 7

8. A) What do you understand by banking of roads ? Why it is required ? 2

�������� -5- SLR-VB – 6

Figure - 5
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B) Determine the tension in the string and acceleration of blocks A and B weighing 150 N and 50 N

respectively connected by an inextensible string as shown in Figure 6 below. Assume pulleys as

frictionless and weightless. Also find out the distance travelled by block B in 5 sec. 7

9. A) State and explain the law of conservation of momentum. 2

B) A 400 N hammer is used to drive a pile of 600 N into the ground. If the vertical fall of 4 m causes
penetration of 0.2 m, calculate :

a) The common velocity after impact

b) The average resistance of ground. 7

_____________________

SLR-VB – 6 -6- ��������

Figure - 6
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F.E. (Part – I) (Old – CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. 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) Neat diagrams must be drawn whenever necessary.
4) Make suitable assumptions, if necessary and mention them

clearly.
5) Figures to the right indicate full marks.
6) Q. No. 2 and Q. No. 4 are short answer type question.
7) Q. 3 and Q. 5 are long answer type question.
8) Use of log tables and non-programmable single memory

calculator is allowed.

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

1. Choose the correct answer : 14

1) Area under PV diagram indicates
a) Entropy b) Heat
c) Work d) Pressure

2) An isothermal process is governed by
a) Charle’s law b) Boyle’s law
c) Joule’s law d) Gay Lussac law

3) Heat flows from cold substance to hot substance with the aid of external
work. This statement is given by
a) Kelvin b) Joule
c) Gay Lussac d) Clausius

4) Internal energy remains constant in which of the following processes ?
a) Adiabatic process b) Polytropic process
c) Isothermal process d) Isochoric process

P.T.O.

P
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5) A compressor is used
a) Gas turbine power plant
b) For starting and supercharging I.C. Engine
c) Pneumatic drill
d) All of above

6) The draft tube is used
a) To increase pressure energy of water
b) To decrease pressure energy of water
c) To increase kinetic energy of water
d) None

7) Coal is used as fuel in
a) Hydroelectric power plant
b) Nuclear power plant
c) Steam power plant
d) All of these

8) In two stroke engine one power stroke is obtained in
a) One revolution of crankshaft b) Two revolution of crankshaft
c) Four revolution of crankshaft d) None of these

9) Compression ratio of diesel engine
a) 3 to 6 b) 15 to 20 c) 5 to 8 d) 20 to 30

10) The property of material which enables it to be drawn into wires is called
a) Toughness b) Malleability c) Brittleness d) Ductility

11) Factor of safety is defined as
a) Minimum / maximum stress
b) Maximum stress / minimum stress
c) Minimum stress / allowable stress
d) Maximum stress / allowable or working stress

12) If for power transmission a gear train consisting of 11 gears is used, then the
motion of the drive and follower will be in the
a) Same direction b) Opposite direction
c) Not necessary d) None

13) Method of joining two work piece made of two dissimilar material above
450°c is called
a) Riveting b) Brazing c) Soldering d) None

14) A hole can be cut in a component by
a) Drilling Machine b) Lathe machine
c) Both of these d) None of these

______________
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F.E. (Part – I) (Old – CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions, if necessary and mention them

clearly.
3) Figures to the right indicate full marks.
4) Q. No. 2 and Q. No. 4 are short answer type question.
5) Q. 3 and Q. 5 are long answer type question.
6) Use of log tables and non-programmable single memory

calculator is allowed.

SECTION – I

2. Attempt any 5 of the following : 15

a) Explain intensive and extensive properties with suitable examples. 3

b) Explain with neat sketch Vapour Compression Refrigeration system. 3

c) Derive the expression for work done in adiabatic process. 3

d) Draw a neat sketch of steam power plant. Name the parts. 3

e) Distinguish between centrifugal pump and reciprocating pump. 3

f) Explain single stage reciprocating compressor with neat sketch. 3

g) State advantages and disadvantages of nuclear power plant. 3

3. Answer any 3 of the following : 13

a) Explain with neat sketch working of Hydro electric power plant. 4

b) In a steady flow machine 405 kW of work is done by the machine. The flow
rate of fluid is 3 kg/sec. The specific volume of the fluid, pressure and velocity
at the inlet are 0.37 m3/kg, 6 bar and 16 m/sec. The inlet is 32 m above the
floor and discharge is at the floor level. The discharge conditions are 0.62m3/kg,
1 bar and 270 m/sec respectively. The total heat loss between inlet and
discharge is 9 kJ/kg of the fluid. Estimate the change in specific internal
energy. 5
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c) 0.1 m3 of air at a pressure of 1.5 bar is expanded isothermally to 0.5 m3.

Calculate final pressure of the gas and heat supplied during the process. 4

d) The properties of a closed system change according to law PV = 3.0, where P
is in bar and V is in m3. Calculate the work done when pressure increases
from 1.5 bar to 7.5 bar. 4

e) Explain with neat centrifugal pump. State the need of priming.  4

SECTION – II

4. Answer any 5 of the following : 15

a) Differentiate between S.I. engine and C.I. engine. 3

b) State different types of gears. Explain any one with neat sketch. 3

c) Differentiate between belt drive and chain drive. 3

d) What are different modes of failure of mechanical component ? 3

e) Differentiate between Brazing and Soldering. 3

f) Explain with neat sketch gas welding process. 3

g) Define the terms – ductility, malleability, toughness. 3

5. Answer any 3 of the following : 13

a) Two parallel shafts, connected by a crossed belt drive, are provided with
pulleys of 480 mm and 640 mm diameters. The centre distance between
shafts is 3 m. Find the change in length of belt required, if the drive is to be
changed to open belt drive, to change the direction of motion of the follower. 4

b) The temperature and pressure at the beginning in an Otto cycle are 100 kPa
and 27°C respectively. Heat addition per cycle is 1500 kJ/kg. Calculate maximum
temperature and pressure reached in the cycle. Take CV = 0.72 kJ/kpK and
ratio of specific heats as 1.4. 5

c) Explain stepwise design procedure for design of a mechanical component. 4

d) Explain construction and working of a Lathe machine with a block diagram.  4

_____________________
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F.E. (Part – I) (Old – CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. 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) Neat diagrams must be drawn whenever necessary.
4) Make suitable assumptions, if necessary and mention them

clearly.
5) Figures to the right indicate full marks.
6) Q. No. 2 and Q. No. 4 are short answer type question.
7) Q. 3 and Q. 5 are long answer type question.
8) Use of log tables and non-programmable single memory

calculator is allowed.

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

1. Choose the correct answer : 14

1) In two stroke engine one power stroke is obtained in
a) One revolution of crankshaft b) Two revolution of crankshaft
c) Four revolution of crankshaft d) None of these

2) Compression ratio of diesel engine
a) 3 to 6 b) 15 to 20 c) 5 to 8 d) 20 to 30

3) The property of material which enables it to be drawn into wires is called
a) Toughness b) Malleability c) Brittleness d) Ductility

4) Factor of safety is defined as
a) Minimum / maximum stress
b) Maximum stress / minimum stress
c) Minimum stress / allowable stress
d) Maximum stress / allowable or working stress

P.T.O.

Q
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5) If for power transmission a gear train consisting of 11 gears is used, then the
motion of the drive and follower will be in the
a) Same direction b) Opposite direction
c) Not necessary d) None

6) Method of joining two work piece made of two dissimilar material above
450°c is called
a) Riveting b) Brazing c) Soldering d) None

7) A hole can be cut in a component by
a) Drilling Machine b) Lathe machine
c) Both of these d) None of these

8) Area under PV diagram indicates
a) Entropy b) Heat
c) Work d) Pressure

9) An isothermal process is governed by
a) Charle’s law b) Boyle’s law
c) Joule’s law d) Gay Lussac law

10) Heat flows from cold substance to hot substance with the aid of external
work. This statement is given by
a) Kelvin b) Joule
c) Gay Lussac d) Clausius

11) Internal energy remains constant in which of the following processes ?
a) Adiabatic process b) Polytropic process
c) Isothermal process d) Isochoric process

12) A compressor is used
a) Gas turbine power plant
b) For starting and supercharging I.C. Engine
c) Pneumatic drill
d) All of above

13) The draft tube is used
a) To increase pressure energy of water
b) To decrease pressure energy of water
c) To increase kinetic energy of water
d) None

14) Coal is used as fuel in
a) Hydroelectric power plant
b) Nuclear power plant
c) Steam power plant
d) All of these

______________
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F.E. (Part – I) (Old  –  CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions, if necessary and mention them

clearly.
3) Figures to the right indicate full marks.
4) Q. No. 2 and Q. No. 4 are short answer type question.
5) Q. 3 and Q. 5 are long answer type question.
6) Use of log tables and non-programmable single memory

calculator is allowed.

SECTION – I

2. Attempt any 5 of the following : 15

a) Explain intensive and extensive properties with suitable examples. 3

b) Explain with neat sketch Vapour Compression Refrigeration system. 3

c) Derive the expression for work done in adiabatic process. 3

d) Draw a neat sketch of steam power plant. Name the parts. 3

e) Distinguish between centrifugal pump and reciprocating pump. 3

f) Explain single stage reciprocating compressor with neat sketch. 3

g) State advantages and disadvantages of nuclear power plant. 3

3. Answer any 3 of the following : 13

a) Explain with neat sketch working of Hydro electric power plant. 4

b) In a steady flow machine 405 kW of work is done by the machine. The flow
rate of fluid is 3 kg/sec. The specific volume of the fluid, pressure and velocity
at the inlet are 0.37 m3/kg, 6 bar and 16 m/sec. The inlet is 32 m above the
floor and discharge is at the floor level. The discharge conditions are 0.62m3/kg,
1 bar and 270 m/sec respectively. The total heat loss between inlet and
discharge is 9 kJ/kg of the fluid. Estimate the change in specific internal
energy. 5
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c) 0.1 m3 of air at a pressure of 1.5 bar is expanded isothermally to 0.5 m3.

Calculate final pressure of the gas and heat supplied during the process. 4

d) The properties of a closed system change according to law PV = 3.0, where P
is in bar and V is in m3. Calculate the work done when pressure increases
from 1.5 bar to 7.5 bar. 4

e) Explain with neat centrifugal pump. State the need of priming.  4

SECTION – II

4. Answer any 5 of the following : 15

a) Differentiate between S.I. engine and C.I. engine. 3

b) State different types of gears. Explain any one with neat sketch. 3

c) Differentiate between belt drive and chain drive. 3

d) What are different modes of failure of mechanical component ? 3

e) Differentiate between Brazing and Soldering. 3

f) Explain with neat sketch gas welding process. 3

g) Define the terms – ductility, malleability, toughness. 3

5. Answer any 3 of the following : 13

a) Two parallel shafts, connected by a crossed belt drive, are provided with
pulleys of 480 mm and 640 mm diameters. The centre distance between
shafts is 3 m. Find the change in length of belt required, if the drive is to be
changed to open belt drive, to change the direction of motion of the follower. 4

b) The temperature and pressure at the beginning in an Otto cycle are 100 kPa
and 27°C respectively. Heat addition per cycle is 1500 kJ/kg. Calculate maximum
temperature and pressure reached in the cycle. Take CV = 0.72 kJ/kpK and
ratio of specific heats as 1.4. 5

c) Explain stepwise design procedure for design of a mechanical component. 4

d) Explain construction and working of a Lathe machine with a block diagram.  4

_____________________
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F.E. (Part – I) (Old  –  CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. 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) Neat diagrams must be drawn whenever necessary.
4) Make suitable assumptions, if necessary and mention them

clearly.
5) Figures to the right indicate full marks.
6) Q. No. 2 and Q. No. 4 are short answer type question.
7) Q. 3 and Q. 5 are long answer type question.
8) Use of log tables and non-programmable single memory

calculator is allowed.

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

1. Choose the correct answer : 14

1) A compressor is used
a) Gas turbine power plant
b) For starting and supercharging I.C. Engine
c) Pneumatic drill
d) All of above

2) The draft tube is used
a) To increase pressure energy of water
b) To decrease pressure energy of water
c) To increase kinetic energy of water
d) None

3) Coal is used as fuel in
a) Hydroelectric power plant
b) Nuclear power plant
c) Steam power plant
d) All of these

P.T.O.
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4) In two stroke engine one power stroke is obtained in
a) One revolution of crankshaft b) Two revolution of crankshaft
c) Four revolution of crankshaft d) None of these

5) Compression ratio of diesel engine
a) 3 to 6 b) 15 to 20 c) 5 to 8 d) 20 to 30

6) The property of material which enables it to be drawn into wires is called
a) Toughness b) Malleability c) Brittleness d) Ductility

7) Factor of safety is defined as
a) Minimum / maximum stress
b) Maximum stress / minimum stress
c) Minimum stress / allowable stress
d) Maximum stress / allowable or working stress

8) If for power transmission a gear train consisting of 11 gears is used, then the
motion of the drive and follower will be in the
a) Same direction b) Opposite direction
c) Not necessary d) None

9) Method of joining two work piece made of two dissimilar material above
450°c is called
a) Riveting b) Brazing c) Soldering d) None

10) A hole can be cut in a component by
a) Drilling Machine b) Lathe machine
c) Both of these d) None of these

11) Area under PV diagram indicates
a) Entropy b) Heat
c) Work d) Pressure

12) An isothermal process is governed by
a) Charle’s law b) Boyle’s law
c) Joule’s law d) Gay Lussac law

13) Heat flows from cold substance to hot substance with the aid of external
work. This statement is given by
a) Kelvin b) Joule
c) Gay Lussac d) Clausius

14) Internal energy remains constant in which of the following processes ?
a) Adiabatic process b) Polytropic process
c) Isothermal process d) Isochoric process

______________
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F.E. (Part – I) (Old  –  CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions, if necessary and mention them

clearly.
3) Figures to the right indicate full marks.
4) Q. No. 2 and Q. No. 4 are short answer type question.
5) Q. 3 and Q. 5 are long answer type question.
6) Use of log tables and non-programmable single memory

calculator is allowed.

SECTION – I

2. Attempt any 5 of the following : 15

a) Explain intensive and extensive properties with suitable examples. 3

b) Explain with neat sketch Vapour Compression Refrigeration system. 3

c) Derive the expression for work done in adiabatic process. 3

d) Draw a neat sketch of steam power plant. Name the parts. 3

e) Distinguish between centrifugal pump and reciprocating pump. 3

f) Explain single stage reciprocating compressor with neat sketch. 3

g) State advantages and disadvantages of nuclear power plant. 3

3. Answer any 3 of the following : 13

a) Explain with neat sketch working of Hydro electric power plant. 4

b) In a steady flow machine 405 kW of work is done by the machine. The flow
rate of fluid is 3 kg/sec. The specific volume of the fluid, pressure and velocity
at the inlet are 0.37 m3/kg, 6 bar and 16 m/sec. The inlet is 32 m above the
floor and discharge is at the floor level. The discharge conditions are 0.62m3/kg,
1 bar and 270 m/sec respectively. The total heat loss between inlet and
discharge is 9 kJ/kg of the fluid. Estimate the change in specific internal
energy. 5
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c) 0.1 m3 of air at a pressure of 1.5 bar is expanded isothermally to 0.5 m3.

Calculate final pressure of the gas and heat supplied during the process. 4

d) The properties of a closed system change according to law PV = 3.0, where P
is in bar and V is in m3. Calculate the work done when pressure increases
from 1.5 bar to 7.5 bar. 4

e) Explain with neat centrifugal pump. State the need of priming.  4

SECTION – II

4. Answer any 5 of the following : 15

a) Differentiate between S.I. engine and C.I. engine. 3

b) State different types of gears. Explain any one with neat sketch. 3

c) Differentiate between belt drive and chain drive. 3

d) What are different modes of failure of mechanical component ? 3

e) Differentiate between Brazing and Soldering. 3

f) Explain with neat sketch gas welding process. 3

g) Define the terms – ductility, malleability, toughness. 3

5. Answer any 3 of the following : 13

a) Two parallel shafts, connected by a crossed belt drive, are provided with
pulleys of 480 mm and 640 mm diameters. The centre distance between
shafts is 3 m. Find the change in length of belt required, if the drive is to be
changed to open belt drive, to change the direction of motion of the follower. 4

b) The temperature and pressure at the beginning in an Otto cycle are 100 kPa
and 27°C respectively. Heat addition per cycle is 1500 kJ/kg. Calculate maximum
temperature and pressure reached in the cycle. Take CV = 0.72 kJ/kpK and
ratio of specific heats as 1.4. 5

c) Explain stepwise design procedure for design of a mechanical component. 4

d) Explain construction and working of a Lathe machine with a block diagram.  4

_____________________
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F.E. (Part – I) (Old  –  CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. 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) Neat diagrams must be drawn whenever necessary.
4) Make suitable assumptions, if necessary and mention them

clearly.
5) Figures to the right indicate full marks.
6) Q. No. 2 and Q. No. 4 are short answer type question.
7) Q. 3 and Q. 5 are long answer type question.
8) Use of log tables and non-programmable single memory

calculator is allowed.

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

1. Choose the correct answer : 14

1) The property of material which enables it to be drawn into wires is called
a) Toughness b) Malleability c) Brittleness d) Ductility

2) Factor of safety is defined as
a) Minimum / maximum stress
b) Maximum stress / minimum stress
c) Minimum stress / allowable stress
d) Maximum stress / allowable or working stress

3) If for power transmission a gear train consisting of 11 gears is used, then the
motion of the drive and follower will be in the
a) Same direction b) Opposite direction
c) Not necessary d) None

4) Method of joining two work piece made of two dissimilar material above
450°c is called
a) Riveting b) Brazing c) Soldering d) None

P.T.O.

S
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5) A hole can be cut in a component by
a) Drilling Machine b) Lathe machine
c) Both of these d) None of these

6) Area under PV diagram indicates
a) Entropy b) Heat
c) Work d) Pressure

7) An isothermal process is governed by
a) Charle’s law b) Boyle’s law
c) Joule’s law d) Gay Lussac law

8) Heat flows from cold substance to hot substance with the aid of external
work. This statement is given by
a) Kelvin b) Joule
c) Gay Lussac d) Clausius

9) Internal energy remains constant in which of the following processes ?
a) Adiabatic process b) Polytropic process
c) Isothermal process d) Isochoric process

10) A compressor is used
a) Gas turbine power plant
b) For starting and supercharging I.C. Engine
c) Pneumatic drill
d) All of above

11) The draft tube is used
a) To increase pressure energy of water
b) To decrease pressure energy of water
c) To increase kinetic energy of water
d) None

12) Coal is used as fuel in
a) Hydroelectric power plant
b) Nuclear power plant
c) Steam power plant
d) All of these

13) In two stroke engine one power stroke is obtained in
a) One revolution of crankshaft b) Two revolution of crankshaft
c) Four revolution of crankshaft d) None of these

14) Compression ratio of diesel engine
a) 3 to 6 b) 15 to 20 c) 5 to 8 d) 20 to 30

______________
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F.E. (Part – I) (Old – CGPA) Examination, 2017
BASIC MECHANICAL ENGINEERING

Day and Date : Monday, 8-5-2017  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions, if necessary and mention them

clearly.
3) Figures to the right indicate full marks.
4) Q. No. 2 and Q. No. 4 are short answer type question.
5) Q. 3 and Q. 5 are long answer type question.
6) Use of log tables and non-programmable single memory

calculator is allowed.

SECTION – I

2. Attempt any 5 of the following : 15

a) Explain intensive and extensive properties with suitable examples. 3

b) Explain with neat sketch Vapour Compression Refrigeration system. 3

c) Derive the expression for work done in adiabatic process. 3

d) Draw a neat sketch of steam power plant. Name the parts. 3

e) Distinguish between centrifugal pump and reciprocating pump. 3

f) Explain single stage reciprocating compressor with neat sketch. 3

g) State advantages and disadvantages of nuclear power plant. 3

3. Answer any 3 of the following : 13

a) Explain with neat sketch working of Hydro electric power plant. 4

b) In a steady flow machine 405 kW of work is done by the machine. The flow
rate of fluid is 3 kg/sec. The specific volume of the fluid, pressure and velocity
at the inlet are 0.37 m3/kg, 6 bar and 16 m/sec. The inlet is 32 m above the
floor and discharge is at the floor level. The discharge conditions are 0.62m3/kg,
1 bar and 270 m/sec respectively. The total heat loss between inlet and
discharge is 9 kJ/kg of the fluid. Estimate the change in specific internal
energy. 5
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c) 0.1 m3 of air at a pressure of 1.5 bar is expanded isothermally to 0.5 m3.

Calculate final pressure of the gas and heat supplied during the process. 4

d) The properties of a closed system change according to law PV = 3.0, where P
is in bar and V is in m3. Calculate the work done when pressure increases
from 1.5 bar to 7.5 bar. 4

e) Explain with neat centrifugal pump. State the need of priming.  4

SECTION – II

4. Answer any 5 of the following : 15

a) Differentiate between S.I. engine and C.I. engine. 3

b) State different types of gears. Explain any one with neat sketch. 3

c) Differentiate between belt drive and chain drive. 3

d) What are different modes of failure of mechanical component ? 3

e) Differentiate between Brazing and Soldering. 3

f) Explain with neat sketch gas welding process. 3

g) Define the terms – ductility, malleability, toughness. 3

5. Answer any 3 of the following : 13

a) Two parallel shafts, connected by a crossed belt drive, are provided with
pulleys of 480 mm and 640 mm diameters. The centre distance between
shafts is 3 m. Find the change in length of belt required, if the drive is to be
changed to open belt drive, to change the direction of motion of the follower. 4

b) The temperature and pressure at the beginning in an Otto cycle are 100 kPa
and 27°C respectively. Heat addition per cycle is 1500 kJ/kg. Calculate maximum
temperature and pressure reached in the cycle. Take CV = 0.72 kJ/kpK and
ratio of specific heats as 1.4. 5

c) Explain stepwise design procedure for design of a mechanical component. 4

d) Explain construction and working of a Lathe machine with a block diagram.  4

_____________________



�������� �������	�


����

���

����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �����������
���

���	�
������������������������

��������������������� �� ����	����
����	
�����������	��������	�����
����������	������
�
��������		��������	��������������
	������
������� ����

!� ���������� !"����#����
��$����������%�&�������������
'��(�����&������	������)���%��*���+%���,�*-����.�
����%�&��

"� #
������	������&���
��
��������� �����
$� /��	%��������	��
��������0�

&�)*�+,-.��/-�'01-�)2-3����3

���������
���������	� ������
���

��  !���	��!	�"���	"�����#	��
 �#45#6#4�

�$ %����!	���&&	�	����'�	(�������
���

��
��

� � ��!	���'������#!	����)�����)�����

�$ ��)��	*��� +$
� �

��
� �
� � "$ ��)��,��*�	*��$ �$

� �
��

� �
� � �

�$ -&���,���$����.�/�,���$����)����������	��"������
� 	

	

 �

� �� �
�� �� �� 	

������&��"���������'�

����&�,�$��!	���!	����	0�����0�&�"������

�$
�

� ��� +$
�

� ��� "$
�

� �� ��� �$
�

� �� ���

�$ �!	����	�"	������	�+���!	����0	�������!	�"��1	���)�&�,�$����2�*��������

�$
��

� �
��

� +$
��

� �
��

� "$
��

� �
��

� �$
��

� �
��

�

�$ �!	��#��"��1	����	���������+	����!�0���'��&��!	������"���&��!	����'��	�����	(��'����

�$ � +$ *�� "$ � �$ �

�$ �����'1	��!	���&&	�	����'�	(�������
��

� �����
��

� �+��3�'	�4���	�!�����+5	"����

��,��$�)�����!	�3�'	�4��&����'����

�$
� � � � � �

 
 � � �� �
 �

� �
� � +$ � � � � � � �

� � �� �� �� �
� � �
� �

"$
� � � � �

 
 � � �� �
 �

�
� � �$ � � � � �

	
� � � �� �� 

�
�
� �

��'���

��� 	



�-���

�������	�
 ��� ��������

6$ 7���0��!	�&�''�#��0�#!�"!��	�!��������	��+����	����	����1	��	�!���&�����'1��0
������'�1�'�	����+'	��8
�$ 9�"���4���	�!�� +$ ���'��4��:	��	���	�!��
"$ ;��0	�<������	�!����&���!����	� �$ 3�'	�4������&�	���	�!��

�$ -���!	�/	#���4��&��#������&&	�	�"	�&����'��
� �

�

�

� �
� �� �

� �

	 � �
� ����

�� �
�

� �
� �� � � � 	
 � � 

� �
��!	

1�'�	��&�<���

�$
�

�
�

��

��
� +$

�

�
�

��

��
� "$

�

�
�� � �$

�

�
�

��

��
� �

=$ �!	���������	�����!	�"��1	�����)����,��*��$���
�$ ��*����� +$ ��*����� "$ '��	���)�� �$ '��	���)�*��

>$ �!	�'	�0�!��&��!	���"��&��!	�"��1	� � ��	� � &������)���������)�������0�1	��+�

�$

�

�

� �

�

�

��
� �

�

� �
� �� ��� 	


 +$

�

�

� �

�

�
� � ��

��

�� �
� � �
� 	




"$

�

�

� �

�

�
� � ��

��

�� �
� � �

� 	

 �$ /��	��&��!	�	

��$ �!	�0�����&��"����� � �"��1	�0	��&��

�$ ��?�*�� +$ ��?�*�� "$ ��?�� �$ ��)��

��$ �� 
���� � �

�$
�

�	
�
	 �

�
�

+$
�

�	
�
� �

�
�

"$
	

�	
�
	 �

�
�

�$
�

�	
�
	 �

�
�

��$ @��"!��0��0��!	����	��
� �


 ����	 ����
� �

� � ����	(��'���

�$
� �

� ����� ����

� �

� � +$

� �

� ����� ����
� �

� � "$

�

� �

� ����� ����
�

� � �$
�

� �

� ����� ����
�

� �

��$

� � �

� � �

�� �� �� �� � �

�$
�

�
+$

�

�
"$ � �$ �

��$ 7�	��+����	��+��"��1	����)�&�,�$���)�&�,�$����	��	"���0����,��"$�����,+��$���

�$
�

�

� � � ��

� � � � �

�� ��� � +$
�

�

� � � ��

� � � � �

�� ��� � "$
�

�

� � � ��

� � � � �

�� ��� � �$ /��	��&��!	�	

AAAAAAAAAAAAAA



�-���

�������� ��� �������	�


����

���

�����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �������
��6

���	�
������������������������

������������������� �� �� &���������������
	���%�	 ������'��
	��
!� #
������	������&���
��
��������� �����
"� /��	%��������	��
��������0�

:3 �-B/�*�-

�� 7��	�����!	�&�''�#��0�


�$ :�'1	�
�,��.���.��$����)�,��.���*��$���� 7

+$ :�'1	�
��'�0��
��

� ����
��

� � � 7

"$ :�'1	�
�,��������.��������$�*�,������.�����$�)���#!	����)�����)��� 4

B;

"$ :�'1	�
� � �
� �

�� � 	
� �� � �� �� �


 � �

� �
� � � � �� 	


 �
� 4

�� 7��	�����!	�&�''�#��0�


�$ %�����!	����!�0���'����5	"����	���&��!	�&���'���&��!	�"��1	����*�����)���#!	�	�����

�������	�	�� 7

+$ %�����!	�"��1	���"!��!������	�"!����������"��1	��'��	��&����0	�������!	�"��1	���

	(��'���������&��+�"��������������"���&��+�"�����#��!��������	��-&��!	�"��1	�����	�

�!���0!�,���$�&���������"�'���	(��������&�"��1	� 7

"$ -����"��"����"��������0�����"���"	�C��	������"	�;�����1�'��0	�3��!	�"���	�������

0�1	��+��
��

� ��  
��

� � ��%�����!	�"���	���������������	����&������)�����)�������C�;�3

��	�"��������� 7



�-���

�������	�
 ��� ��������

�� 7��	�����!	�&�''�#��0�


�$ 7��'��9�"���4���	�!�������+�������'�������&���&&	�	����'�	(�������
�

�
��

�� � �
��

�

� � � 

��,�$�)���������!������������������ 7

+$ :�'1	�
�� ��

�
�� �

� � �#��!���,�$�)���&�����)����������	���	���&�3�'	�4������&�	���	�!��� 7

"$ :�'1	�
��

��� � �
��

� � � �#��!���,�$�)���&�����)�����+��;��0	�<�����&����!����	���	�!��

�����0�!�)����� 7

�� 7��	�����!	�&�''�#��0�


�$ %���� � �!�	 � �!�� �� �+����1��	����&&	�	�"	�&����'��&�����!	�&�''�#��0�����




� �  �
�

" 
 � # � �� ��

" 
$ � 	%
 % �	� 		$
4

+$ %�����!	�&����������	"�����	��1���1	�������)�������������)����&�����!	�&�''�#��0

����� 8




�

"  � 	 � 


" �%�%& �%�&� �$�$� ##�	� %
�&�

:3 �-B/�*�--

6� �$ 31�'���	�

�
�

�

�



� ��� ��

�

� �
� �
� �

� � 7

+$ 31�'���	�

�

�
�

�
��

	 ��
� � 7

"$ 9��1	��!���
� � �

�

� � � 	
�� ��

��� ' 	

� �� �
� � ��	 


� �#!	�	�����������	�	�� 4

�� �$ ���"	��!	�"��1	����)����,��*���$� 7

+$ ���"	��!	�"��1	���)���,� �*�����$���)���,��*�"����$� 7

"$ %�����!	�'	�0�!��&�����������)���"�������)��������� 7



�-���

=� �$ 31�'���	�

�
� � � �

� �

�� �� ��
�

� � � 7

+$ 31�'���	�

� � �� � �

� � �

� �� �� ��

� ��

� � � � 7

"$  !��0	��!	����	������	1�'���	�

� � � �

� �

� � �

�� 
 � �� �
�� � � 7

B;

"$ 31�'���	� �� �� ���� ��1	���!	���	���&��!	�"��"'	����.����)��� 7

>� �$ %�����!	���	����"'��	��+	�#		���!	�"��1	����)����������)���� 7

+$ �!	��	��������������������&���"��������� � �� (�) 	� � � �1���	������!	��(���	��&����

������"	�
 ��� �&��������������&�����	�����%������������� 7

"$ %�����!	�1�'��	��&�����!	�	�0	�	���	��+���	1�'1��0����	���"��"'	��&����.����)���

�+������*������ 7

AAAAAAAAAAAAAAAAAAAAA

�������� ��� �������	�




�-���



�������� �������	�


����

���

����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �����������
���

���	�
������������������������

��������������������� �� ����	����
����	
�����������	��������	�����
����������	������
�
��������		��������	��������������
	������
������� ����

!� ���������� !"����#����
��$����������%�&�������������
'��(�����&������	������)���%��*���+%���,�*-����.�
����%�&��

"� #
������	������&���
��
��������� �����
$� /��	%��������	��
��������0�

&�)*�+,-.��/-�'01-�)2-3����3

���������
���������	� ������
���

��  !���	��!	�"���	"�����#	��
 �#45#6#4�

�$ �!	���������	�����!	�"��%	�����&����'��(��$���
�$ ��(����� )$ ��(����� "$ *��	���&�� �$ *��	���&�(��

�$ �!	�*	�+�!��,��!	���"��,��!	�"��%	� � ���� � ,������&���������&�������+�%	��)�

�$

�

�

� �

�

�

��
� �

�

� �
� �� ��� 	


 )$

�

�

� �

�

�
� � ��

��

�� �
� � �
� 	




"$

�

�

� �

�

�
� � ��

��

�� �
� � �

� 	

 �$ -��	��,��!	�	

�$ �!	�+�����,��"����� � �"��%	�+	��,��

�$ ��.�(�� )$ ��.�(�� "$ ��.�� �$ ��&��

�$ �	 �
 ��� � �

�$
�

����	
� �

�
�

)$
�

����	
� �

�
�

"$
�

�����
� �

�
�

�$
�

�����
� �

�
�

�$ /��"!��+��+��!	����	��
� �

� ����� ����
� �

� � ����	0��*���

�$
� �

� ���	� 	�		
� �

� � )$

� �


 ����� ����
� �

� � "$

�

� �

� ����� ����
�

� � �$
�

� �

� ����� ����
�

� �

��'���

��� 	)



�-��)

�������	�
 ��� ��������

1$

� � �

� � �

�� �� � �� � �

�$
	

�
)$

�

�
"$ � �$ �

�$ 2�	��)����	��)��"��%	����&�,�'�$���&�,�'�$����	��	"���+����'��"$�����')��$���

�$
�

�

� � � ��

� � � � �

�� ��� � )$
�

�

� � � ��

� � � � �

�� ��� � "$
�

�

� � � ��

� � � � �

�� ��� � �$ -��	��,��!	�	

3$ 4����!	���,,	�	����*�	0�������
��


�

��

� � ��!	���*������#!	����&�����&�����

�$ ��&��	(��� )$
� �

��
� �
� � "$ ��&��'��(�	(��$ �$

� �
��

� �
� � �

5$ 6,���'���$����7�-�'���$����&����������	��"������
� �

�
� �

� �� �
�� �� �� 	

������,��"���������*�

����,�'�$��!	���!	����	+�����+�,�"������

�$
�

� ��� )$
�

���� "$
�

� ��� ��� �$
�

� ��� ���

��$ �!	����	�"	������	�)���!	����+	�������!	�"��%	���&�,�'�$����8�(��������

�$
��

� �
��

� )$
��


 �
�


� "$
��

� �
��

� �$
��

� �
��

�

��$ �!	��#��"��%	����	���������)	����!�+���*��,��!	������"���,��!	����*��	�����	0��*����

�$ � )$ (�� "$ � �$ �

��$ �����*%	��!	���,,	�	����*�	0�������
��

� �����
��

� �)��9�*	�:���	�!�����);	"����

��'��$�&�����!	�9�*	�:��,����*����

�$
� � � � � �

� � � 	 
� 	� �
� �

� � )$ � � � � � � �
	 	 	 � �� �� �

� � �
� �

"$
� � � � �

� � � � �� 	� �
�

� � �$ � � � � �

�
� � � �� �� �

�
�
� �

��$ 2���+��!	�,�**�#��+�#!�"!��	�!��������	��)����	����	����%	��	�!���,�����*%��+
������*�%�*�	����)*	��<
�$ =�"���:���	�!�� )$ ���*��:��>	��	���	�!��
"$ ?��+	�@������	�!����,���!����	� �$ 9�*	�:������,�	���	�!��

��$ 6���!	�-	#���:��,��#������,,	�	�"	�,����*��
� �

�

�

� �
� �� �

� �

	 � 

� ����

	� 

�

� �
� �� � � � 	
 � � 

� �
��!	

%�*�	��,�@���

�$
�

�
�


�




� )$

�

�
�






�
� "$

�

�
�� � �$

�

�
�






�
� �

AAAAAAAAAAAAAA



�-��)

�������� ��� �������	�


����

���

�����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �������
��1

���	�
������������������������

������������������� �� �� &���������������
	���%�	 ������'��
	��
!� #
������	������&���
��
��������� �����
"� /��	%��������	��
��������0�

>9 �6B-�(�6

�� 2��	�����!	�,�**�#��+�


�$ >�*%	�
�'��7���7��$����&�'��7���(��$���� 7

)$ >�*%	�
��*�+��
��

� ����
��

� � � 7

"$ >�*%	�
�'��������7��������$�(�'������7�����$�&���#!	����&�����&��� 4

B?

"$ >�*%	�
� � �
� �

�� � �
� �� � �� �� �

� � �

� �
� � � � �� 	


 �
� 4

�� 2��	�����!	�,�**�#��+�


�$ 4�����!	����!�+���*����;	"����	���,��!	�,���*���,��!	�"��%	����(�����&���#!	�	�����

�������	�	�� 7

)$ 4�����!	�"��%	���"!��!������	�"!����������"��%	��*��	��,����+	�������!	�"��%	���

	0��*���������,��)�"��������������"���,��)�"�����#��!��������	��6,��!	�"��%	�����	�

�!���+!�'���$�,���������"�*���	0��������,�"��%	� 7

"$ 6����"��"����"��������+�����"���"	�C��	������"	�?�����%�*��+	�9��!	�"���	�������

+�%	��)��
��

� ��  
�

� � ��4�����!	�"���	���������������	����,������&�����&�������C�?�9

��	�"��������� 7



�-��)

�������	�
 ��� ��������

�� 2��	�����!	�,�**�#��+�


�$ 2��*��=�"���:���	�!�������)�������*�������,���,,	�	����*�	0�������
�

�
��

�� � 

��

�

� � � 

��'�$�&���������!������������������ 7

)$ >�*%	�
�� ��

�
�� �

� � �#��!���'�$�&���,�����&����������	���	���,�9�*	�:������,�	���	�!��� 7

"$ >�*%	�
��

��� �� �
��

� � � �#��!���'�$�&���,�����&�����)��?��+	�@�����,����!����	���	�!��

�����+�!�&����� 7

�� 2��	�����!	�,�**�#��+�


�$ 4���� � �!�	 � �!�� �� �)����%��	����,,	�	�"	�,����*��,�����!	�,�**�#��+�����




� �  �
�

" 
 � # � �� ��

" 
$ � �%
 % ��� ��$
4

)$ 4�����!	�,����������	"�����	��%���%	�������&�������������&����,�����!	�,�**�#��+

����� 8




�

"  � � � 


" �%�%& �%�&� �$�$� ##��� %
�&�

>9 �6B-�(�66

1� �$ 9%�*���	�

�
�

�

�



� ��� 	�

�

� �
� �
� �

� � 7

)$ 9%�*���	�

�

�
�

�
��

� ��
� � 7

"$ =��%	��!���
� � �

�

� � � �
�� ���

���� ' �

� �� �
� � ��	 


� �#!	�	�����������	�	�� 4

�� �$ ���"	��!	�"��%	����&����'��(���$� 7

)$ ���"	��!	�"��%	���&���'� �(�����$���&���'��(�"����$� 7

"$ 4�����!	�*	�+�!��,�����������&���"�������&��������� 7



�-��)

3� �$ 9%�*���	�

�
� � � �

� �

�� 	� 	�
�

� � � 7

)$ 9%�*���	�

� � �� � �

� � �

� �� �� �
� ��

� � � � 7

"$  !��+	��!	����	������	%�*���	�

� � � �

� �

� � �

�� � � �� ���� � � 7

B?

"$ 9%�*���	� �� �� ���� ��%	���!	���	���,��!	�"��"*	����7����&��� 7

5� �$ 4�����!	���	����"*��	��)	�#		���!	�"��%	����&����������&���� 7

)$ �!	��	��������������������,���"��������� � �� (	) 
� � � �%���	������!	��0���	��,����

������"	����� �,��������������,�����	�����4������������� 7

"$ 4�����!	�%�*��	��,�����!	�	�+	�	���	��)���	%�*%��+����	���"��"*	��,����7����&���

�)������(������ 7

AAAAAAAAAAAAAAAAAAAAA

�������� ��� �������	�




�-��)



�������� �������	�


����

���

����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �����������
���

���	�
������������������������

��������������������� �� ����	����
����	
�����������	��������	�����
����������	������
�
��������		��������	��������������
	������
������� ����

!� ���������� !"����#����
��$����������%�&�������������
'��(�����&������	������)���%��*���+%���,�*-����.�
����%�&��

"� #
������	������&���
��
��������� �����
$� /��	%��������	��
��������0�

&�)*�+,-.��/-�'01-�)2-3����3

���������
���������	� ������
���

��  !���	��!	�"���	"�����#	��
 �#45#6#4�

�$ �����%&	��!	���''	�	����%�	(�������
��

� �����
��

� �)��*�%	�+���	�!�����),	"����

��-��$�.�����!	�*�%	�+��'����%����

�$
� � � � � �

� � 	 � �� �� �
� �
� � )$ � � � � � � �

� � �� �� �� �
� � �
� �

"$
� � � � �

� � 	 � �� �� �
�
� � �$ � � � � �

�
� � � �� �� �



�
� �

�$ /���0��!	�'�%%�#��0�#!�"!��	�!��������	��)����	����	����&	��	�!���'�����%&��0
������%�&�%�	����)%	��1
�$ 2�"���+���	�!�� )$ ���%��+��3	��	���	�!��
"$ 4��0	�5������	�!����'���!����	� �$ *�%	�+������'�	���	�!��

�$ 6���!	�7	#���+��'��#������''	�	�"	�'����%��
� �

�

�
� �
� �� �

� �

� � �
� 

�� �
�

� �
� �� � � � 	
 � � 

� �
��!	

&�%�	��'�5���

�$
�

�
�

�


��
� )$

�

�
�

��

�

� "$

�

�
�� � �$

�

�
�

��

�

� �

�$ �!	���������	�����!	�"��&	�����.����-��8��$���
�$ ��8����� )$ ��8����� "$ %��	���.�� �$ %��	���.�8��

�$ �!	�%	�0�!��'��!	���"��'��!	�"��&	� � ��	� � '������.���������.�������0�&	��)�

�$

�

�

� �

�

�

	


 	

	

� �
� �� ��� 	


 )$

�

�

� �

�

	
	 
 	


	


�� �
� � �
� 	




"$

�

�

� �

�

	
	 
 	


	


�� �
� � �

� 	

 �$ 7��	��'��!	�	

��'���

��� 	�



�-���

�������	�
 ��� ��������

9$ �!	�0�����'��"����� � �"��&	�0	��'��

�$ ��:�8�� )$ ��:�8�� "$ ��:�� �$ ��.��

�$ �� 
��	� � �

�$
�

����
 �

�
�

)$
�

����
� �

�
�

"$


����
 �

�
�

�$
�

����
 �

�
�

;$ <��"!��0��0��!	����	��
� �

� ����� ����
� �

� � ����	(��%���

�$
� �

� ����� ����

� �

� � )$

� �

� ����� ����
� �

� � "$

�

� �

� ����� ����
�

� � �$
�

� �

� ����� ����
�

� �

=$

� � �

� � �

�� �� �� �� � �

�$
	

�
)$




�
"$ � �$ �

��$ /�	��)����	��)��"��&	����.�'�-�$���.�'�-�$����	��	"���0����-��"$�����-)��$���

�$
�

�

� � � ��

� � � � �

�� ��� � )$
�

�

� � � ��

� � � � �

�� ��� � "$
�

�

� � � ��

� � � � �

�� ��� � �$ 7��	��'��!	�	

��$ >����!	���''	�	����%�	(�������
���

��
��

� � ��!	���%������#!	����.�����.�����

�$ ��.��	8��� )$
� �

��
� �
� � "$ ��.��-��8�	8��$ �$

� �
��

� �
� � �

��$ 6'���-���$����?�7�-���$����.����������	��"������
� �

�
� �

� �� �
�� �� �� 	

������'��"���������%�

����'�-�$��!	���!	����	0�����0�'�"������

�$
�

� ��� )$
�

���� "$
�

� 	�
 ��� �$
�

� 	�
 ���

��$ �!	����	�"	������	�)���!	����0	�������!	�"��&	���.�'�-�$����@�8��������

�$
	�

� �
��

� )$
��

� �
��

� "$
��

� �
��

� �$
��

� �
��

�

��$ �!	��#��"��&	����	���������)	����!�0���%��'��!	������"���'��!	����%��	�����	(��%����

�$ � )$ 8�� "$ � �$ �

AAAAAAAAAAAAAA



�-���

�������� ��� �������	�


����

���

�����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �������
��9

���	�
������������������������

������������������� �� �� &���������������
	���%�	 ������'��
	��
!� #
������	������&���
��
��������� �����
"� /��	%��������	��
��������0�

3* �6B7�8�6

�� /��	�����!	�'�%%�#��0�


�$ 3�%&	�
�-��?���?��$����.�-��?���8��$���� 7

)$ 3�%&	�
��%�0��
��

� ����
��

� � � 7

"$ 3�%&	�
�-��������?��������$�8�-������?�����$�.���#!	����.�����.��� 4

B4

"$ 3�%&	�
� � �
� �

�� � �
� �� � �� �� �

� � �

� �
� � � � �� 	


 �
� 4

�� /��	�����!	�'�%%�#��0�


�$ >�����!	����!�0���%����,	"����	���'��!	�'���%���'��!	�"��&	����8�����.���#!	�	�����

�������	�	�� 7

)$ >�����!	�"��&	���"!��!������	�"!����������"��&	��%��	��'����0	�������!	�"��&	���

	(��%���������'��)�"��������������"���'��)�"�����#��!��������	��6'��!	�"��&	�����	�

�!���0!�-���$�'���������"�%���	(��������'�"��&	� 7

"$ 6����"��"����"��������0�����"���"	�C��	������"	�4�����&�%��0	�*��!	�"���	�������

0�&	��)��
��

� ��  
��

� � ��>�����!	�"���	���������������	����'������.�����.�������C�4�*

��	�"��������� 7



�-���

�������	�
 ��� ��������

�� /��	�����!	�'�%%�#��0�


�$ /��%��2�"���+���	�!�������)�������%�������'���''	�	����%�	(�������
�

�
��

�� � �
��

�

� � � 

��-�$�.���������!������������������ 7

)$ 3�%&	�
�� ��

�
�� �

� � �#��!���-�$�.���'�����.����������	���	���'�*�%	�+������'�	���	�!��� 7

"$ 3�%&	�
��

��� �� 

��

� � � �#��!���-�$�.���'�����.�����)��4��0	�5�����'����!����	���	�!��

�����0�!�.����� 7

�� /��	�����!	�'�%%�#��0�


�$ >���� � �!		 � �!	� �� �)����&��	����''	�	�"	�'����%��'�����!	�'�%%�#��0�����




� �  �
�

" 
 � # � �� ��

" 
$ � �%
 % ��� ��$
4

)$ >�����!	�'����������	"�����	��&���&	�������.�������������.����'�����!	�'�%%�#��0

����� 8




�

"  � � � 


" �%�%& �%�&� �$�$� ##��� %
�&�

3* �6B7�8�66

9� �$ *&�%���	�

�
�

�

�

�
� ��� ��

�

� �
� �
� �

� � 7

)$ *&�%���	�

�

�
�

�
��

� ��
� � 7

"$ 2��&	��!���
� � �

�

� � � �
�� 
��


��� ' �

� �� �
� � ��	 


� �#!	�	�����������	�	�� 4

�� �$ ���"	��!	�"��&	����.����-��8���$� 7

)$ ���"	��!	�"��&	���.���-� �8�����$���.���-��8�"����$� 7

"$ >�����!	�%	�0�!��'�����������.���"�������.��������� 7



�-���

;� �$ *&�%���	�

�
� � � �

� �

�� �� ��
�

� � � 7

)$ *&�%���	�

� � �� � �

� � �

� �� �� ��
� ��

� � � � 7

"$  !��0	��!	����	������	&�%���	�

� � � �

� �

� � �

�� � � �� ���� � � 7

B4

"$ *&�%���	� �� �� ���� ��&	���!	���	���'��!	�"��"%	����?����.��� 7

=� �$ >�����!	���	����"%��	��)	�#		���!	�"��&	����.����������.���� 7

)$ �!	��	��������������������'���"��������� � �� (�) 	� � � �&���	������!	��(���	��'����

������"	�
 ��� �'��������������'�����	�����>������������� 7

"$ >�����!	�&�%��	��'�����!	�	�0	�	���	��)���	&�%&��0����	���"��"%	��'����?����.���

�)������8������ 7

AAAAAAAAAAAAAAAAAAAAA

�������� ��� �������	�




�-���



�������� �������	�


����

���

����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �����������
���

���	�
������������������������

��������������������� �� ����	����
����	
�����������	��������	�����
����������	������
�
��������		��������	��������������
	������
������� ����

!� ���������� !"����#����
��$����������%�&�������������
'��(�����&������	������)���%��*���+%���,�*-����.�
����%�&��

"� #
������	������&���
��
��������� �����
$� /��	%��������	��
��������0�

&�)*�+,-.��/-�'01-�)2-3����3

���������
���������	� ������
���

��  !���	��!	�"���	"�����#	��
 �#45#6#4�

�$ �!	�%�����&��"����� � �"��'	�%	��&��

�$ ��(�)�� *$ ��(�)�� "$ ��(�� �$ ��+��

�$ �� �� ��� � �

�$
�

�����
� �

�
�

*$
�

�����
� �

�
�

"$
�

�����
� �

�
�

�$
�

�����
� �

�
�

�$ ,��"!��%��%��!	����	��
� �

� �	�
� �	�

� �

� � ����	-��.���

�$
� �

� ����� ����

� �

� � *$

� �

� ����� ����
� �

� � "$

�

� �

� ����� ����
�

� � �$
�

� �

� ����� ����
�

� �

�$

� � �

� � �

�� �� �� �� � �

�$
	


*$

�


"$ � �$ �

�$ /�	��*����	��*��"��'	����+�&�0�$���+�&�0�$����	��	"���%����0��"$�����0*��$���

�$
�

�

� � � ��

� � � � �

�� ��� � *$
�

�

� � � ��

� � � � �

�� ��� � "$
�

�

� � � ��

� � � � �

�� ��� � �$ 1��	��&��!	�	

2$ 3����!	���&&	�	����.�	-�������
��	

�	
��

� � ��!	���.������#!	����+�����+�����

�$ ��+��	)��� *$
	 	


�
� �
� � "$ ��+��0��)�	)��$ �$

� �
��

� �
� � �

��'���

��� 	�



�-���

�������	�
 ��� ��������

�$ 4&���0���$����5�1�0���$����+����������	��"������
� �

�
� �

� �� �
�� �� �� 	

������&��"���������.�

����&�0�$��!	���!	����	%�����%�&�"������

�$
�

� �	� *$
�

���� "$
�

� �		 �	� �$
�

� ��	 ���

6$ �!	����	�"	������	�*���!	����%	�������!	�"��'	���+�&�0�$����7�)��������

�$
��

� �
��

� *$
��

	 �
�	

� "$
��

� �
��

� �$
��

� �
��

�

8$ �!	��#��"��'	����	���������*	����!�%���.��&��!	������"���&��!	����.��	�����	-��.����

�$ � *$ )�� "$ � �$ �

��$ �����.'	��!	���&&	�	����.�	-�������
��

� �	���
�	

� �*��9�.	�:���	�!�����*;	"����

��0��$�+�����!	�9�.	�:��&����.����

�$
� � � � � �

� � � � 	� 
� 

� �

� � *$ � � � � � � �

 
 	 � �� �� �

� � �
� �

"$
� � � � �

� � � � 	� 
� 

�

� � �$ � � � � �

�
� � � �	 �� �

�
�
� �

��$ /���%��!	�&�..�#��%�#!�"!��	�!��������	��*����	����	����'	��	�!���&�����.'��%
������.�'�.�	����*.	��<
�$ =�"���:���	�!�� *$ ���.��:��>	��	���	�!��
"$ ?��%	�@������	�!����&���!����	� �$ 9�.	�:������&�	���	�!��

��$ 4���!	�1	#���:��&��#������&&	�	�"	�&����.��
� �

�

�

� �
� �� �

� �

	 � 

� ����

	� �
�

� �
� �� � � � 	
 � � 

� �
��!	

'�.�	��&�@���

�$
�

�
�


�




� *$

�

�
�






�
� "$

�

�
�� � �$

�

�
�






�
� �

��$ �!	���������	�����!	�"��'	�����+����0��)��$���
�$ ��)����� *$ ��)����� "$ .��	���+�� �$ .��	���+�)��

��$ �!	�.	�%�!��&��!	���"��&��!	�"��'	� � ���� � &������+���������+�������%�'	��*�

�$

�

�

� �

�

�

��
� �

�

� �
� �� ��� 	


 *$

�

�

� �

�

�
� � ��

��

�� �
� � �
� 	




"$

�

�

� �

�

�
� � ��

��

�� �
� � �

� 	

 �$ 1��	��&��!	�	

AAAAAAAAAAAAAA



�-���

�������� ��� �������	�


����

���

�����������	���������������������������� �!"#$

%��%��%�� &�'(&�'���� 	� ��

�����������	�
����������������� �������
��2

���	�
������������������������

������������������� �� �� &���������������
	���%�	 ������'��
	��
!� #
������	������&���
��
��������� �����
"� /��	%��������	��
��������0�

>9 �4B1�)�4

�� /��	�����!	�&�..�#��%�


�$ >�.'	�
�0��5���5��$����+�0��5���)��$���� 7

*$ >�.'	�
��.�%��
��

� ����
��

� � � 7

"$ >�.'	�
�0��������5��������$�)�0������5�����$�+���#!	����+�����+��� 4

B?

"$ >�.'	�
� � �
� �

�
 	 �

 �	 	 	
 �
 �

� � �

� �
� � � � �� 	


 �
� 4

�� /��	�����!	�&�..�#��%�


�$ 3�����!	����!�%���.����;	"����	���&��!	�&���.���&��!	�"��'	����)�����+���#!	�	�����

�������	�	�� 7

*$ 3�����!	�"��'	���"!��!������	�"!����������"��'	��.��	��&����%	�������!	�"��'	���

	-��.���������&��*�"��������������"���&��*�"�����#��!��������	��4&��!	�"��'	�����	�

�!���%!�0���$�&���������"�.���	-��������&�"��'	� 7

"$ 4����"��"����"��������%�����"���"	�C��	������"	�?�����'�.��%	�9��!	�"���	�������

%�'	��*��
��

� ��  
��

� � ��3�����!	�"���	���������������	����&������+�����+�������C�?�9

��	�"��������� 7



�-���

�������	�
 ��� ��������

�� /��	�����!	�&�..�#��%�


�$ /��.��=�"���:���	�!�������*�������.�������&���&&	�	����.�	-�������
�

�
��

� � 

��

�

� � � 

��0�$�+���������!������������������ 7

*$ >�.'	�
�� ��

�
�� �

� � �#��!���0�$�+���&�����+����������	���	���&�9�.	�:������&�	���	�!��� 7

"$ >�.'	�
��

��� �	 �
��

� � � �#��!���0�$�+���&�����+�����*��?��%	�@�����&����!����	���	�!��

�����%�!�+����� 7

�� /��	�����!	�&�..�#��%�


�$ 3���� � �!	
 � �!	� �� �*����'��	����&&	�	�"	�&����.��&�����!	�&�..�#��%�����




� �  �
�

" � � # � �� �


" �$ � �%� % ��� ��$
4

*$ 3�����!	�&����������	"�����	��'���'	�������+�������������+����&�����!	�&�..�#��%

����� 8




�

"  � � 
 �

" �%�%& 
%�&� �$�$� ##��� %��&�

>9 �4B1�)�44

2� �$ 9'�.���	�

�
�

�

�



� ��� 	�

�

� �
� �
� �

� � 7

*$ 9'�.���	�

�

�
�

	
�	

� 	�
� � 7

"$ =��'	��!���
� � �

�

	 	 � �
�	 ��

��	 ' �

� �� �
� � ��	 


� �#!	�	�����������	�	�� 4

�� �$ ���"	��!	�"��'	����+����0��)���$� 7

*$ ���"	��!	�"��'	���+���0� �)�����$���+���0��)�"����$� 7

"$ 3�����!	�.	�%�!��&�����������+���"�������+��������� 7



�-���

6� �$ 9'�.���	�

�
� � � �

� �

�� 	� 	�
�

� � � 7

*$ 9'�.���	�

� � �� � �

� � �

� �� �� ��

� ��

� � � � 7

"$  !��%	��!	����	������	'�.���	�

� � � �

� �

� � �

	� � 
 �� ���� � � 7

B?

"$ 9'�.���	� �� �� ���� ��'	���!	���	���&��!	�"��".	����5����+��� 7

8� �$ 3�����!	���	����".��	��*	�#		���!	�"��'	����+����������+���� 7

*$ �!	��	��������������������&���"��������� � �� (�) 	� � � �'���	������!	��-���	��&����

������"	�
 ��� �&��������������&�����	�����3������������� 7

"$ 3�����!	�'�.��	��&�����!	�	�%	�	���	��*���	'�.'��%����	���"��".	��&����5����+���

�*������)������ 7

AAAAAAAAAAAAAAAAAAAAA

�������� ��� �������	�




�-���



�������	� �������	�
�

��� �

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� �����������
���

���	�
������������������������

����������	�
������� ����	����
��	��������������	��������	�����
���
�������
�����

����������		��������	�������	������
	������
������� ����

!� ������������� �	�
!�������"����
�������#�$��%�&�������&
'��(�����$���������
��)��&#&�*���+#���,�*-����.������#�$��

%�&'�()*+��,*�-./*�&0*1�� �1

���������
���������	� ������
�� 

�� !"���	��"	�#���	#�����$	��
 ��23�4�2�

�% �"	��"�&"	��'�(�	����	�������	��"	�(�����������#��	���

�% )�(( *% +���

#% ,(����&�&����� �% -'	�"��&��&�#(�..

�% �"	�#���(����	�����	#�(��.�����	�	�'�������#�((	����

�% �����#���( *% /���#"�#���( #% ������*����� �% 0�	(��#���(

�% �"	�#��'����	��.�	���"����#�����	�	����

�% 1	��	��#����'	���& *% +(��	����'	���&

#% )����&���"�#����'	���& �% 2��������#�(����'	���&

 % 3��$��	��*�������#����������

�% ���((�*���	������	���	�(��������$��(��	��

*% '�����*	�$		���"	�����	����	�.�((	��*������	�����

#% #��*	��.���������&	����&�'	������"	�.���������(	'	(����	(.

�% �((��.��"	��*�'	

�% 4����$��	��"��'	����&�����	5���	��.��

�% 1������$��	����*(	��	#"��&	 *% /��	�$	((��	#"��&	

#% ,����&	�.���.����	���	 �% 2((��.��"	��*�'	

6% +���((	(�����	5������#	��#�������(��	������#��	

�% +(��	�.(�����#(��	���(��	 *% ,�		���(��	�

#% -'	�"��&��&�#(�.. �% )�((�������	��	������

�-�

�*��

$ 



�*���

��	
������� ��� �������	�

�% �"	���	���.�(�����#5���	��.����"	�������(��&������(�&��	������#�((	����

�% !��*	�����#������(��	 *% 4�&"���.�$��

#% ,"��(�	� �% 0���������$���"

7% �"	���*����#���	�#��������.

�% 0��������� *% +(���"

#% 0��������������+(���" �% 8��	��.��"	��*�'	

9% 3��(����*	����&�$�((��#����

�% ,���	��.��(��	�������������*(	

*% 4	������*�������.����	��	����������*(	

#% ,���#�����	�'�������������((	�������$	������		�	�

�% 3�����(�#�����.�#������#��������(	��

��% 2����&	�	����.�����������$����$�����	��	���(�$�((���.���*��(���&�������	��������

*	�	.����.�������(��&	�#�	�����#�((	�

�% +����	#� *% :(	&��#	 #% 2��	#� �% 4�����	��

��% �"	�(��	�����((	(�����"	�#	��	��(��	��.���;�����&����		��������$"�#"��"	��(���"��.��"	

�	���	����(�*��(���&�#���(�$.�((��	��	�����

�% !�����(�(��	 *% /��(�����(��	

#% /��(���&� (��	 �% 8��	��.��"	��*�'	

��% �"	���������$��	���*���������.���������#(�������������*��#���.�	��������&�.��

� �"������"��(������	�#		�����&���(�$	�&"�

�% /���< *% /����< #% /����< �% /�� �<

��% 2.�	���"	�����.�#�����&����	��"	�#	�	����"��(��*	���	��$��"����"	����	�������.

�% ������ *% �7����� #% ������"� �% ���	��

� % 2���	��3�,��#��	�.���4�!�!��	(	�	����(��	�#�(����*	��������(�*���������&���	

�.�#��#�	�	���

�% ����� *% ���6� #% �� � �% ����

==============



�*���

�������	� ��� ��	
�������

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� ������
��6

���	�
������������������������

����������	�
���� ����
	���	��/���������
	���	��0�����	��������������	���
������������
	���"�	 ���	��#��
	��

,:!�3-8�>�3

�� �% �"�����	��"	��	����������;����	�����.�������(	'	(�? "

*% �����&�0(��(	'	((��&���	������@��"	�.�((�$��&��*�	�'�������$	�	����	�
 5

/,�A���6��@������@��� ��@���6��@��� ����

0,�A��� ��@������@������@��� ����

�"	�.�����*�#����&"���	����&�$������	�������/�����.�4�B��9��������.�����"	�(���
*�#����&"�@��������	5���	������	��.�����	&��	�#"������������#	��.�����������.�((��&
&����	����.�����������!�(#�(��	��"	�4BC���.��"	�	�.�����	&��

�� �% ������&���"�*	�$		���"�(	�#��#(	�*	����&�����D��������(�*	����&�����	�� 2

*% �"	��(������$������$��������#�(	��.��#��A�7���*�����$��"	����	�����.�������
"�'	��"������2�(��	����&���((���������(��&���$��	����	���9�������(����"	���	�
�.����(�����$��	����	��������#�����"	�	�$����(��������	��"����"	������#"������	�
$���������������"�����0�����"	����	���	���.��"	��(��� 6

 � �% ����	�#"���#�	�����#���.�#����������� "

*% �"	�.�((�$��&�*	����&��$	�	����	�����������&���#(��	��#����������'	��	�
 #

���� 	
�
 �
�


�� ������ �	
���

�� ������� ����	��

� ����	�� �	��	��

� ������� �
����

�� ������� �����	�

!�����	��"	����	�������&(	������#���	#���"	��.����*�	�'������(�	�������2������&

�"	�*	����&��.�(��	�!��������*	�#���	#���2�;�����"	�*	����&��.��"	��	������&����	��

����

���



����	

�
�������� � � �������	�

�� �% :�(�������	���.������:��(����������	�$��"���	�#"� �

*% ���$��"	��	�����	�#"�����#����&������$���"��"��(�	���*����$�����*	�����&"���.�$��

�������	�#� �

,:!�3-8�>�33

�����7�D�	������8���8�����������������('	������9��5�	�������.����D�8��������D�8���:�

6� 2% 1�'	��	������$��"�E���	�F�0�(�	G� �

�% B����*	����&�#������#��������	����������*(	����/�!�����(�

�% B����*	����&�����#���	�#������*	���	��.�����(�������	��*��(���&�

�% +�(	�.������������������	��.��"�((�$�.����������

 % B���	(����	����'��	���'	�������$����$���	���&��

/% �	.��	�
 �

�% /��(�������	�

�% /��(���&� (��	�

�� �% �"�����	��"	�#"���#�	�����#���.�1����*��(���&�*��#���? �

*% �"�������	����*��*��(���&�*�	(�$��?�����	���$��*�	(�$��.�� �

�% -�	�����#	��	5���	�	��

�% )	�&"���.�*��(���&

�% 0�,�3�

7� �% ����	��"�������	����	�	�&��	..�#�	���*��(���&� �

*% �"����	�	�'�������.����*	������	#	������?�8��	��"	���..	�	�����	�	�'���'	�� �

9� �% ,���	�����	��(����3�	�(�4	���	��	����&�����	�� �

*% �"�������	����*��&���	��.�#��#�	�	�?�,���	��"	���	���.������������F������&���	

#��#�	�	� �

=====================



�������	� �������	�
�

��� �

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� �����������
���

���	�
������������������������

����������	�
������� ����	����
��	��������������	��������	�����
���
�������
�����

����������		��������	�������	������
	������
������� ����

!� ������������� �	�
!�������"����
�������#�$��%�&�������&
'��(�����$���������
��)��&#&�*���+#���,�*-����.������#�$��

%�&'�()*+��,*�-./*�&0*1�� �1

���������
���������	� ������
�� 

�� !"���	��"	�#���	#�����$	��
 ��23�4�2�

�% �"	���&����#���	�#��������'

�% (��������� &% )*���"

#% (��������������)*���" �% +��	��'��"	��&�,	

�% -��*����&	����.�$�**��#����

�% /���	��'��*��	�������������&*	

&% 0	������&�������'����	��	����������&*	

#% /���#�����	�,�������������**	�������$	������		�	�

�% -�����*�#�����'�#������#��������*	��

�% 1����.	�	����'�����������$����$�����	��	���*�$�**���'���&��*���.�������	��������

&	�	'����'�������*��.	�#�	�����#�**	�

�% )����	#� &% 2*	.��#	 #% 1��	#� �% 0�����	��

 % �"	�*��	�����**	*�����"	�#	��	��*��	��'���3�����.����		��������$"�#"��"	��*���"��'��"	

�	���	����*�&��*���.�#���*�$'�**��	��	�����

�% !�����*�*��	 &% 4��*�����*��	

#% 4��*���.� *��	 �% +��	��'��"	��&�,	

�% �"	���������$��	���&���������'���������#*�������������&��#���'�	��������.�'��

� �"������"��*������	�#		�����.���*�$	�."�

�% 4���5 &% 4����5 #% 4����5 �% 4�� �5

6% 1'�	���"	�����'�#�����.����	��"	�#	�	����"��*��&	���	��$��"����"	����	�������'

�% ������ &% �7����� #% ������"� �% ���	��

�-�

�*��

$ 



�*��&

��	
������� ��� �������	�

�% 1���	��-�/��#��	�'���0�!�!��	*	�	����*��	�#�*����&	��������*�&���������.���	

�'�#��#�	�	���

�% ����� &% ���6� #% �� � �% ����

7% �"	��"�."	��,�*�	����	�������	��"	�*�����������#��	���

�% 8�** &% )���

#% /*����.�.����� �% 9,	�"��.��.�#*�''

:% �"	�#���*����	�����	#�*��'�����	�	�,�������#�**	����

�% �����#���* &% 4���#"�#���* #% ������&����� �% (�	*��#���*

��% �"	�#��,����	��'�	���"����#�����	�	����

�% ;	��	��#����,	���. &% )*��	����,	���.

#% 8����.���"�#����,	���. �% 1��������#�*����,	���.

��% -��$��	��&�������#����������

�% ���**�&���	������	���	�*��������$��*��	��

&% ,�����&	�$		���"	�����	����	�'�**	��&������	�����

#% #��&	��'���������.	����.�,	������"	�'���������*	,	*����	*'

�% �**��'��"	��&�,	

��% 0����$��	��"��,	����.�����	<���	��'��

�% ;������$��	����&*	��	#"��.	 &% 4��	�$	**��	#"��.	

#% /����.	�'���'����	���	 �% 1**��'��"	��&�,	

��% )���**	*�����	<������#	��#�������*��	������#��	

�% )*��	�'*�����#*��	���*��	 &% /�		���*��	�

#% 9,	�"��.��.�#*�'' �% 8�**�������	��	������

� % �"	���	���'�*�����#<���	��'����"	�������*��.������*�.��	������#�**	����

�% !��&	�����#������*��	 &% 0�."���'�$��

#% /"��*�	� �% (���������$���"

==============



�*��&

�������	� ��� ��	
�������

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� ������
��6

���	�
������������������������

����������	�
���� ����
	���	��/���������
	���	��0�����	��������������	���
������������
	���"�	 ���	��#��
	��

/2!�-9+�>�-

�� �% �"�����	��"	��	����������3����	�����'�������*	,	*�? "

&% �����.�(*��*	,	**��.���	������@��"	�'�**�$��.��&�	�,�������$	�	����	�
 5

4/�A���6��@������@��� ��@���6��@��� ����

(/�A��� ��@������@������@��� ����

�"	�'�����&�#����."���	����.�$������	�������4�����'�0�B��:��������'�����"	�*���
&�#����."�@��������	<���	������	��'�����	.��	�#"������������#	��'�����������'�**��.
.����	����'�����������!�*#�*��	��"	�0BC���'��"	�	�'�����	.��

�� �% ������.���"�&	�$		���"�*	�#��#*	�&	����.�����D��������*�&	����.�����	�� 2

&% �"	��*������$������$��������#�*	��'��#��A�7���&�����$��"	����	�����'�������
"�,	��"������1�*��	����.���**���������*��.���$��	����	���:�������*����"	���	�
�'����*�����$��	����	��������#�����"	�	�$����*��������	��"����"	������#"������	�
$���������������"�����(�����"	����	���	���'��"	��*��� 6

 � �% ����	�#"���#�	�����#���'�#����������� "

&% �"	�'�**�$��.�&	����.��$	�	����	�����������.���#*��	��#����������,	��	�
 #

���� 	
�
 �
�


�� ������ �	
���

�� ������� ����	��

� ����	�� �	��	��

� ������� �
����

�� ������� �����	�

!�����	��"	����	�������.*	������#���	#���"	��'����&�	�,������*�	�������1������.

�"	�&	����.��'�*��	�!��������&	�#���	#���1�3�����"	�&	����.��'��"	��	������.����	��

����

���



����	

�
�������� � � �������	�

�� �% 2�*�������	���'������2��*����������	�$��"���	�#"� �

&% ���$��"	��	�����	�#"�����#����.������$���"��"��*�	���&����$�����&	�����."���'�$��

�������	�#� �

/2!�-9+�>�--

�����7�D�	������+���8�����������������*,	������9��<�	�������'����D�+��������D�+���:�

6� 1% ;�,	��	������$��"�E���	�F�(�*�	G� �

�% B����&	����.�#������#��������	����������&*	����4�!�����*�

�% B����&	����.�����#���	�#������&	���	��'�����*�������	��&��*���.�

�% )�*	�'������������������	��'��"�**�$�'����������

 % B���	*����	����,��	���,	�������$����$���	���.��

4% �	'��	�
 �

�% 4��*�������	�

�% 4��*���.� *��	�

�� �% �"�����	��"	�#"���#�	�����#���'�;����&��*���.�&��#���? �

&% �"�������	����&��&��*���.�&�	*�$��?�����	���$��&�	*�$��'�� �

�% 9�	�����#	��	<���	�	��

�% 8	�."���'�&��*���.

�% (�/�-�

7� �% ����	��"�������	����	�	�.��	''�#�	���&��*���.� �

&% �"����	�	�,�������'����&	������	#	������?�+��	��"	���''	�	�����	�	�,���,	�� �

:� �% /���	�����	��*����-�	�*�0	���	��	����.�����	�� �

&% �"�������	����&��.���	��'�#��#�	�	�?�/���	��"	���	���'������������F������.���	

#��#�	�	� �

=====================



�������	� �������	�
�

��� �

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� �����������
���

���	�
������������������������

����������	�
������� ����	����
��	��������������	��������	�����
���
�������
�����

����������		��������	�������	������
	������
������� ����

!� ������������� �	�
!�������"����
�������#�$��%�&�������&
'��(�����$���������
��)��&#&�*���+#���,�*-����.������#�$��

%�&'�()*+��,*�-./*�&0*1�� �1

���������
���������	� ������
�� 

�� !"���	��"	�#���	#�����$	��
 ��23�4�2�

�% &����$��	��"��'	����(�����	)���	��*��

�% +������$��	����,-	��	#"��(	 ,% .��	�$	--��	#"��(	

#% /����(	�*���*����	���	 �% 0--��*��"	��,�'	

�% 1���--	-�����	)������#	��#�������-��	������#��	

�% 1-��	�*-�����#-��	���-��	 ,% /�		���-��	�

#% 2'	�"��(��(�#-�** �% 3�--�������	��	������

�% �"	���	���*�-�����#)���	��*����"	�������-��(������-�(��	������#�--	����

�% !��,	�����#������-��	 ,% &�("���*�$��

#% /"��-�	� �% 4���������$���"

 % �"	���,����#���	�#��������*

�% 4��������� ,% 1-���"

#% 4��������������1-���" �% 5��	��*��"	��,�'	

�% 6��-����,	����(�$�--��#����

�% /���	��*��-��	�������������,-	

,% &	������,�������*����	��	����������,-	

#% /���#�����	�'�������������--	�������$	������		�	�

�% 6�����-�#�����*�#������#��������-	��

7% 0����(	�	����*�����������$����$�����	��	���-�$�--���*���,��-���(�������	��������

,	�	*����*�������-��(	�#�	�����#�--	�

�% 1����	#� ,% 8-	(��#	 #% 0��	#� �% &�����	��

�-�

�*��

$ 



�*��	

��	
������� ��� �������	�

�% �"	�-��	�����--	-�����"	�#	��	��-��	��*���9�����(����		��������$"�#"��"	��-���"��*��"	

�	���	����-�,��-���(�#���-�$*�--��	��	�����

�% !�����-�-��	 ,% .��-�����-��	

#% .��-���(� -��	 �% 5��	��*��"	��,�'	

:% �"	���������$��	���,���������*���������#-�������������,��#���*�	��������(�*��

� �"������"��-������	�#		�����(���-�$	�("�

�% .���; ,% .����; #% .����; �% .�� �;

<% 0*�	���"	�����*�#�����(����	��"	�#	�	����"��-��,	���	��$��"����"	����	�������*

�% ������ ,% �:����� #% ������"� �% ���	��

��% 0���	��6�/��#��	�*���&�!�!��	-	�	����-��	�#�-����,	��������-�,���������(���	

�*�#��#�	�	���

�% ����� ,% ���7� #% �� � �% ����

��% �"	��"�("	��'�-�	����	�������	��"	�-�����������#��	���

�% 3�-- ,% 1���

#% /-����(�(����� �% 2'	�"��(��(�#-�**

��% �"	�#���-����	�����	#�-��*�����	�	�'�������#�--	����

�% �����#���- ,% .���#"�#���- #% ������,����� �% 4�	-��#���-

��% �"	�#��'����	��*�	���"����#�����	�	����

�% +	��	��#����'	���( ,% 1-��	����'	���(

#% 3����(���"�#����'	���( �% 0��������#�-����'	���(

� % 6��$��	��,�������#����������

�% ���--�,���	������	���	�-��������$��-��	��

,% '�����,	�$		���"	�����	����	�*�--	��,������	�����

#% #��,	��*���������(	����(�'	������"	�*���������-	'	-����	-*

�% �--��*��"	��,�'	

==============



�*��	

�������	� ��� ��	
�������

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� ������
��7

���	�
������������������������

����������	�
���� ����
	���	��/���������
	���	��0�����	��������������	���
������������
	���"�	 ���	��#��
	��

/8!�625�>�6

�� �% �"�����	��"	��	����������9����	�����*�������-	'	-�? "

,% �����(�4-��-	'	--��(���	������@��"	�*�--�$��(��,�	�'�������$	�	����	�
 5

./�A���7��@������@��� ��@���7��@��� ����

4/�A��� ��@������@������@��� ����

�"	�*�����,�#����("���	����(�$������	�������.�����*�&�B��<��������*�����"	�-���
,�#����("�@��������	)���	������	��*�����	(��	�#"������������#	��*�����������*�--��(
(����	����*�����������!�-#�-��	��"	�&BC���*��"	�	�*�����	(��

�� �% ������(���"�,	�$		���"�-	�#��#-	�,	����(�����D��������-�,	����(�����	�� 2

,% �"	��-������$������$��������#�-	��*��#��A�:���,�����$��"	����	�����*�������
"�'	��"������0�-��	����(���--���������-��(���$��	����	���<�������-����"	���	�
�*����-�����$��	����	��������#�����"	�	�$����-��������	��"����"	������#"������	�
$���������������"�����4�����"	����	���	���*��"	��-��� 6

 � �% ����	�#"���#�	�����#���*�#����������� "

,% �"	�*�--�$��(�,	����(��$	�	����	�����������(���#-��	��#����������'	��	�
 #

���� 	
�
 �
�


�� ������ �	
���

�� ������� ����	��

� ����	�� �	��	��

� ������� �
����

�� ������� �����	�

!�����	��"	����	�������(-	������#���	#���"	��*����,�	�'������-�	�������0������(

�"	�,	����(��*�-��	�!��������,	�#���	#���0�9�����"	�,	����(��*��"	��	������(����	��

����

���



����	

�
	������� � � �������	�

�� �% 8�-�������	���*������8��-����������	�$��"���	�#"� �

,% ���$��"	��	�����	�#"�����#����(������$���"��"��-�	���,����$�����,	�����("���*�$��

�������	�#� �

/8!�625�>�66

�����7�D�	������5���8�����������������-'	������9��)�	�������*����D�5��������D�5���:�

7� 0% +�'	��	������$��"�E���	�F�4�-�	G� �

�% B����,	����(�#������#��������	����������,-	����.�!�����-�

�% B����,	����(�����#���	�#������,	���	��*�����-�������	��,��-���(�

�% 1�-	�*������������������	��*��"�--�$�*����������

 % B���	-����	����'��	���'	�������$����$���	���(��

.% �	*��	�
 �

�% .��-�������	�

�% .��-���(� -��	�

�� �% �"�����	��"	�#"���#�	�����#���*�+����,��-���(�,��#���? �

,% �"�������	����,��,��-���(�,�	-�$��?�����	���$��,�	-�$��*�� �

�% 2�	�����#	��	)���	�	��

�% 3	�("���*�,��-���(

�% 4�/�6�

:� �% ����	��"�������	����	�	�(��	**�#�	���,��-���(� �

,% �"����	�	�'�������*����,	������	#	������?�5��	��"	���**	�	�����	�	�'���'	�� �

<� �% /���	�����	��-����6�	�-�&	���	��	����(�����	�� �

,% �"�������	����,��(���	��*�#��#�	�	�?�/���	��"	���	���*������������F������(���	

#��#�	�	� �

=====================



�������	� �������	�
�

��� �

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� �����������
���

���	�
������������������������

����������	�
������� ����	����
��	��������������	��������	�����
���
�������
�����

����������		��������	�������	������
	������
������� ����

!� ������������� �	�
!�������"����
�������#�$��%�&�������&
'��(�����$���������
��)��&#&�*���+#���,�*-����.������#�$��

%�&'�()*+��,*�-./*�&0*1�� �1

���������
���������	� ������
�� 

�� !"���	��"	�#���	#�����$	��
 ��23�4�2�

�% &����'	�	����(�����������$����$�����	��	���)�$�))���(���*��)���'�������	��������

*	�	(����(�������)��'	�#�	�����#�))	�

�% +����	#� *% ,)	'��#	 #% &��	#� �% -�����	��

�% �"	�)��	�����))	)�����"	�#	��	��)��	��(���.�����'����		��������$"�#"��"	��)���"��(��"	

�	���	����)�*��)���'�#���)�$(�))��	��	�����

�% !�����)�)��	 *% /��)�����)��	

#% /��)���'� )��	 �% 0��	��(��"	��*�1	

�% �"	���������$��	���*���������(���������#)�������������*��#���(�	��������'�(��

� �"������"��)������	�#		�����'���)�$	�'"�

�% /���2 *% /����2 #% /����2 �% /�� �2

 % &(�	���"	�����(�#�����'����	��"	�#	�	����"��)��*	���	��$��"����"	����	�������(

�% ������ *% �3����� #% ������"� �% ���	��

�% &���	��4�5��#��	�(���-�!�!��	)	�	����)��	�#�)����*	��������)�*���������'���	

�(�#��#�	�	���

�% ����� *% ���6� #% �� � �% ����

6% �"	��"�'"	��1�)�	����	�������	��"	�)�����������#��	���

�% 7�)) *% +���

#% 5)����'�'����� �% 81	�"��'��'�#)�((

�% �"	�#���)����	�����	#�)��(�����	�	�1�������#�))	����

�% �����#���) *% /���#"�#���) #% ������*����� �% 9�	)��#���)

�-�

�*��

$ 



�*���

��	
������� ��� �������	�

3% �"	�#��1����	��(�	���"����#�����	�	����

�% :	��	��#����1	���' *% +)��	����1	���'

#% 7����'���"�#����1	���' �% &��������#�)����1	���'

;% 4��$��	��*�������#����������

�% ���))�*���	������	���	�)��������$��)��	��

*% 1�����*	�$		���"	�����	����	�(�))	��*������	�����

#% #��*	��(���������'	����'�1	������"	�(���������)	1	)����	)(

�% �))��(��"	��*�1	

��% -����$��	��"��1	����'�����	<���	��(��

�% :������$��	����*)	��	#"��'	 *% /��	�$	))��	#"��'	

#% 5����'	�(���(����	���	 �% &))��(��"	��*�1	

��% +���))	)�����	<������#	��#�������)��	������#��	

�% +)��	�()�����#)��	���)��	 *% 5�		���)��	�

#% 81	�"��'��'�#)�(( �% 7�))�������	��	������

��% �"	���	���(�)�����#<���	��(����"	�������)��'������)�'��	������#�))	����

�% !��*	�����#������)��	 *% -�'"���(�$��

#% 5"��)�	� �% 9���������$���"

��% �"	���*����#���	�#��������(

�% 9��������� *% +)���"

#% 9��������������+)���" �% 0��	��(��"	��*�1	

� % 4��)����*	����'�$�))��#����

�% 5���	��(��)��	�������������*)	

*% -	������*�������(����	��	����������*)	

#% 5���#�����	�1�������������))	�������$	������		�	�

�% 4�����)�#�����(�#������#��������)	��

==============



�*���

�������	� ��� ��	
�������

������������������������������������� �!�"��#

�������������$��$��	�$�

�����������	�
��	��	�������������� ������
��6

���	�
������������������������

����������	�
���� ����
	���	��/���������
	���	��0�����	��������������	���
������������
	���"�	 ���	��#��
	��

5,!�480�>�4

�� �% �"�����	��"	��	����������.����	�����(�������)	1	)�? "

*% �����'�9)��)	1	))��'���	������@��"	�(�))�$��'��*�	�1�������$	�	����	�
 5

/5�A���6��@������@��� ��@���6��@��� ����

95�A��� ��@������@������@��� ����

�"	�(�����*�#����'"���	����'�$������	�������/�����(�-�B��;��������(�����"	�)���
*�#����'"�@��������	<���	������	��(�����	'��	�#"������������#	��(�����������(�))��'
'����	����(�����������!�)#�)��	��"	�-BC���(��"	�	�(�����	'��

�� �% ������'���"�*	�$		���"�)	�#��#)	�*	����'�����D��������)�*	����'�����	�� 2

*% �"	��)������$������$��������#�)	��(��#��A�3���*�����$��"	����	�����(�������
"�1	��"������&�)��	����'���))���������)��'���$��	����	���;�������)����"	���	�
�(����)�����$��	����	��������#�����"	�	�$����)��������	��"����"	������#"������	�
$���������������"�����9�����"	����	���	���(��"	��)��� 6

 � �% ����	�#"���#�	�����#���(�#����������� "

*% �"	�(�))�$��'�*	����'��$	�	����	�����������'���#)��	��#����������1	��	�
 #

���� �	
	 
	
	

�� ������ �	
���

�� ������� ����	��

� ����	�� �	��	��

� ������� �
����

�� ������� �����	�

!�����	��"	����	�������')	������#���	#���"	��(����*�	�1������)�	�������&������'

�"	�*	����'��(�)��	�!��������*	�#���	#���&�.�����"	�*	����'��(��"	��	������'����	��

����

���



�����

�	
������� � � �������	�

�� �% ,�)�������	���(������,��)����������	�$��"���	�#"� �

*% ���$��"	��	�����	�#"�����#����'������$���"��"��)�	���*����$�����*	�����'"���(�$��

�������	�#� �

5,!�480�>�44

�����7�D�	������0���8�����������������)1	������9��<�	�������(����D�0��������D�0���:�

6� &% :�1	��	������$��"�E���	�F�9�)�	G� �

�% B����*	����'�#������#��������	����������*)	����/�!�����)�

�% B����*	����'�����#���	�#������*	���	��(�����)�������	��*��)���'�

�% +�)	�(������������������	��(��"�))�$�(����������

 % B���	)����	����1��	���1	�������$����$���	���'��

/% �	(��	�
 �

�% /��)�������	�

�% /��)���'� )��	�

�� �% �"�����	��"	�#"���#�	�����#���(�:����*��)���'�*��#���? �

*% �"�������	����*��*��)���'�*�	)�$��?�����	���$��*�	)�$��(�� �

�% 8�	�����#	��	<���	�	��

�% 7	�'"���(�*��)���'

�% 9�5�4�

3� �% ����	��"�������	����	�	�'��	((�#�	���*��)���'� �

*% �"����	�	�1�������(����*	������	#	������?�0��	��"	���((	�	�����	�	�1���1	�� �

;� �% 5���	�����	��)����4�	�)�-	���	��	����'�����	�� �

*% �"�������	����*��'���	��(�#��#�	�	�?�5���	��"	���	���(������������F������'���	

#��#�	�	� �

=====================



��������� SLR-VB – 11
Seat
No. Set P

F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicate max marks.
3) Use separate ans. sheets for Basic Electronics (Section – I)

and Computer Programming (Section – II).
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

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

Basic Electronics (1×7=7)

1. Choose the correct answer :

1) Ripple factor of full wave rectifier without filter is
a) 0.2 b) 0.48 c) 0.24 d) 1.21

2) Thermocouple is __________ transducer and used for measurement of ________
a) Passive, temperature b) Active, light sensitivity
c) Active, displacement d) Active, temperature

3) The Boolean expression A + AB is equal to
a) A b) A (1+B) c) A.A d) All above

4) A photo diode is an example of light
a) Source b) Detector c) Coupler d) Isolator

5) 2’s complement of a number 1010101 is ______________
a) 0101010 b) 0101011 c) 1101010 d) 01010111

6) Semiconductor material used for LED is
a) Silicon b) Gallium Bromide
c) Gallium Arsenide d) None of these

7) ______________ is an active transducer.
a) Thermocouple b) Strain gauge
c) LVDT d) None of these

P.T.O.
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Computer Programming (1×7=7)

8) Who developed the C programming language ?

a) Bjarne Stroustrup b) James Gosling

c) Dennis Ritchie d) Ray Boyce

9) “%f” access specifier is used for

a) Integer type b) Character type

c) Floating type d) None of the above

10) Which of the following function is more appropriate for reading in a multi-word

string ?

a) printf() b) scanf() c) gets() d) puts()

11) Standard ANSI C recognizes ______________ number of keywords.

a) 30 b) 32 c) 24 d) 36

12) Pointer is special kind of variable which is used to stored ______________ of the

variable.

a) Value b) Variable name c) Data type d) Address

13) Step by step instructions written to solve any problem is called

a) Pseudo code b) Algorithm c) Assembler d) Class

14) If the two strings are identical, then strcmp() function returns

a) –1 b) 1 c) 0 d) YES

______________
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Seat
No.

F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate max marks.

3) Use separate ans. sheets from Basic Electronics (Section – I)
and Computer Programming (Section – II).

SECTION – I

(Basic Electronics)

2. Attempt any 4 questions : (4×4=16)

a) Explain input output characteristics of common emitter configuration.

b) State and prove De Morgan’s theorem.

c) Write types of transducers and explain any one in detail.

d) Convert the following numbers into octal, binary :

(DEF.BFA)16, (72E.CD)16.

e) What is the need of filter ? Explain capacitor filter. Write expression for ripple

factor.

f) Explain with diagram types of inductor.

3. Attempt any two questions : (2×6=12)

a) Explain full wave rectifier. Sketch associated waveforms. And derive an expression

for :

1) Average value of dc voltage

2) rms value of dc voltage.

b) Perform subtraction using 2’ complement :

i) (A.59)16– (B.31)16
ii) (75)10 – (25)10

c) Explain basic and universal logic gates with symbol, equation and truth table.
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SECTION – II

(Computer Programming)

4. Attempt any four : (4×4=16)

a) What is flowchart ? Explain its different components.

b) What are the relational operators are used in C ? Explain with example.

c) Define – Variable, Constant, Data Type and Array with example.

d) Write a program to print all even numbers between 1 to 50, using while loop.

e) What is Pointer ? Explain with example.

5. Attempt any two : (2×6=12)

a) What is string ? Explain any four string-handling functions in C library.

b) Compare Structure and Union in C.

c) Write a program to calculate summation of five array element.

_____________________
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Seat
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F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicate max marks.
3) Use separate ans. sheets for Basic Electronics (Section – I)

and Computer Programming (Section – II).
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

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

Basic Electronics (1×7=7)

1. Choose the correct answer :

1) The Boolean expression A + AB is equal to
a) A b) A (1+B) c) A.A d) All above

2) A photo diode is an example of light
a) Source b) Detector c) Coupler d) Isolator

3) 2’s complement of a number 1010101 is ______________
a) 0101010 b) 0101011 c) 1101010 d) 01010111

4) Semiconductor material used for LED is
a) Silicon b) Gallium Bromide
c) Gallium Arsenide d) None of these

5) ______________ is an active transducer.
a) Thermocouple b) Strain gauge
c) LVDT d) None of these

6) Ripple factor of full wave rectifier without filter is
a) 0.2 b) 0.48 c) 0.24 d) 1.21

7) Thermocouple is __________ transducer and used for measurement of ________
a) Passive, temperature b) Active, light sensitivity
c) Active, displacement d) Active, temperature

P.T.O.
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Computer Programming (1×7=7)

8) Which of the following function is more appropriate for reading in a multi-word

string ?

a) printf() b) scanf() c) gets() d) puts()

9) Standard ANSI C recognizes ______________ number of keywords.

a) 30 b) 32 c) 24 d) 36

10) Pointer is special kind of variable which is used to stored ______________ of the

variable.

a) Value b) Variable name c) Data type d) Address

11) Step by step instructions written to solve any problem is called

a) Pseudo code b) Algorithm c) Assembler d) Class

12) If the two strings are identical, then strcmp() function returns

a) –1 b) 1 c) 0 d) YES

13) Who developed the C programming language ?

a) Bjarne Stroustrup b) James Gosling

c) Dennis Ritchie d) Ray Boyce

14) “%f” access specifier is used for

a) Integer type b) Character type

c) Floating type d) None of the above

______________
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Seat
No.

F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate max marks.

3) Use separate ans. sheets from Basic Electronics (Section – I)
and Computer Programming (Section – II).

SECTION – I

(Basic Electronics)

2. Attempt any 4 questions : (4×4=16)

a) Explain input output characteristics of common emitter configuration.

b) State and prove De Morgan’s theorem.

c) Write types of transducers and explain any one in detail.

d) Convert the following numbers into octal, binary :

(DEF.BFA)16, (72E.CD)16.

e) What is the need of filter ? Explain capacitor filter. Write expression for ripple

factor.

f) Explain with diagram types of inductor.

3. Attempt any two questions : (2×6=12)

a) Explain full wave rectifier. Sketch associated waveforms. And derive an expression

for :

1) Average value of dc voltage

2) rms value of dc voltage.

b) Perform subtraction using 2’ complement :

i) (A.59)16– (B.31)16
ii) (75)10 – (25)10

c) Explain basic and universal logic gates with symbol, equation and truth table.
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SECTION – II

(Computer Programming)

4. Attempt any four : (4×4=16)

a) What is flowchart ? Explain its different components.

b) What are the relational operators are used in C ? Explain with example.

c) Define – Variable, Constant, Data Type and Array with example.

d) Write a program to print all even numbers between 1 to 50, using while loop.

e) What is Pointer ? Explain with example.

5. Attempt any two : (2×6=12)

a) What is string ? Explain any four string-handling functions in C library.

b) Compare Structure and Union in C.

c) Write a program to calculate summation of five array element.

_____________________
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F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicate max marks.
3) Use separate ans. sheets for Basic Electronics (Section – I)

and Computer Programming (Section – II).
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

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

Basic Electronics (1×7=7)

1. Choose the correct answer :

1) 2’s complement of a number 1010101 is ______________
a) 0101010 b) 0101011 c) 1101010 d) 01010111

2) Semiconductor material used for LED is
a) Silicon b) Gallium Bromide
c) Gallium Arsenide d) None of these

3) ______________ is an active transducer.
a) Thermocouple b) Strain gauge
c) LVDT d) None of these

4) Ripple factor of full wave rectifier without filter is
a) 0.2 b) 0.48 c) 0.24 d) 1.21

5) Thermocouple is __________ transducer and used for measurement of ________
a) Passive, temperature b) Active, light sensitivity
c) Active, displacement d) Active, temperature

6) The Boolean expression A + AB is equal to
a) A b) A (1+B) c) A.A d) All above

7) A photo diode is an example of light
a) Source b) Detector c) Coupler d) Isolator

P.T.O.
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Computer Programming (1×7=7)

8) Pointer is special kind of variable which is used to stored ______________ of the

variable.

a) Value b) Variable name c) Data type d) Address

9) Step by step instructions written to solve any problem is called

a) Pseudo code b) Algorithm c) Assembler d) Class

10) If the two strings are identical, then strcmp() function returns

a) –1 b) 1 c) 0 d) YES

11) Who developed the C programming language ?

a) Bjarne Stroustrup b) James Gosling

c) Dennis Ritchie d) Ray Boyce

12) “%f” access specifier is used for

a) Integer type b) Character type

c) Floating type d) None of the above

13) Which of the following function is more appropriate for reading in a multi-word

string ?

a) printf() b) scanf() c) gets() d) puts()

14) Standard ANSI C recognizes ______________ number of keywords.

a) 30 b) 32 c) 24 d) 36

______________
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Seat
No.

F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate max marks.

3) Use separate ans. sheets from Basic Electronics (Section – I)
and Computer Programming (Section – II).

SECTION – I

(Basic Electronics)

2. Attempt any 4 questions : (4×4=16)

a) Explain input output characteristics of common emitter configuration.

b) State and prove De Morgan’s theorem.

c) Write types of transducers and explain any one in detail.

d) Convert the following numbers into octal, binary :

(DEF.BFA)16, (72E.CD)16.

e) What is the need of filter ? Explain capacitor filter. Write expression for ripple

factor.

f) Explain with diagram types of inductor.

3. Attempt any two questions : (2×6=12)

a) Explain full wave rectifier. Sketch associated waveforms. And derive an expression

for :

1) Average value of dc voltage

2) rms value of dc voltage.

b) Perform subtraction using 2’ complement :

i) (A.59)16– (B.31)16
ii) (75)10 – (25)10

c) Explain basic and universal logic gates with symbol, equation and truth table.
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SECTION – II

(Computer Programming)

4. Attempt any four : (4×4=16)

a) What is flowchart ? Explain its different components.

b) What are the relational operators are used in C ? Explain with example.

c) Define – Variable, Constant, Data Type and Array with example.

d) Write a program to print all even numbers between 1 to 50, using while loop.

e) What is Pointer ? Explain with example.

5. Attempt any two : (2×6=12)

a) What is string ? Explain any four string-handling functions in C library.

b) Compare Structure and Union in C.

c) Write a program to calculate summation of five array element.

_____________________
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Day and Date : Friday, 19-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to the right indicate max marks.
3) Use separate ans. sheets for Basic Electronics (Section – I)

and Computer Programming (Section – II).
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

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

Basic Electronics (1×7=7)

1. Choose the correct answer :

1) A photo diode is an example of light
a) Source b) Detector c) Coupler d) Isolator

2) 2’s complement of a number 1010101 is ______________
a) 0101010 b) 0101011 c) 1101010 d) 01010111

3) Semiconductor material used for LED is
a) Silicon b) Gallium Bromide
c) Gallium Arsenide d) None of these

4) ______________ is an active transducer.
a) Thermocouple b) Strain gauge
c) LVDT d) None of these

5) Ripple factor of full wave rectifier without filter is
a) 0.2 b) 0.48 c) 0.24 d) 1.21

6) Thermocouple is __________ transducer and used for measurement of ________
a) Passive, temperature b) Active, light sensitivity
c) Active, displacement d) Active, temperature

7) The Boolean expression A + AB is equal to
a) A b) A (1+B) c) A.A d) All above

P.T.O.
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Computer Programming (1×7=7)

8) Standard ANSI C recognizes ______________ number of keywords.

a) 30 b) 32 c) 24 d) 36

9) Pointer is special kind of variable which is used to stored ______________ of the

variable.

a) Value b) Variable name c) Data type d) Address

10) Step by step instructions written to solve any problem is called

a) Pseudo code b) Algorithm c) Assembler d) Class

11) If the two strings are identical, then strcmp() function returns

a) –1 b) 1 c) 0 d) YES

12) Who developed the C programming language ?

a) Bjarne Stroustrup b) James Gosling

c) Dennis Ritchie d) Ray Boyce

13) “%f” access specifier is used for

a) Integer type b) Character type

c) Floating type d) None of the above

14) Which of the following function is more appropriate for reading in a multi-word

string ?

a) printf() b) scanf() c) gets() d) puts()

______________
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F.E. (Part – II) (Old CGPA) Examination, 2017
BASIC ELECTRONICS AND COMPUTER PROGRAMMING

Day and Date : Friday, 19-5-2017 Marks : 56

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate max marks.

3) Use separate ans. sheets from Basic Electronics (Section – I)
and Computer Programming (Section – II).

SECTION – I

(Basic Electronics)

2. Attempt any 4 questions : (4×4=16)

a) Explain input output characteristics of common emitter configuration.

b) State and prove De Morgan’s theorem.

c) Write types of transducers and explain any one in detail.

d) Convert the following numbers into octal, binary :

(DEF.BFA)16, (72E.CD)16.

e) What is the need of filter ? Explain capacitor filter. Write expression for ripple

factor.

f) Explain with diagram types of inductor.

3. Attempt any two questions : (2×6=12)

a) Explain full wave rectifier. Sketch associated waveforms. And derive an expression

for :

1) Average value of dc voltage

2) rms value of dc voltage.

b) Perform subtraction using 2’ complement :

i) (A.59)16– (B.31)16
ii) (75)10 – (25)10

c) Explain basic and universal logic gates with symbol, equation and truth table.



Set S

SLR-VB – 11 -4- ���������

SECTION – II

(Computer Programming)

4. Attempt any four : (4×4=16)

a) What is flowchart ? Explain its different components.

b) What are the relational operators are used in C ? Explain with example.

c) Define – Variable, Constant, Data Type and Array with example.

d) Write a program to print all even numbers between 1 to 50, using while loop.

e) What is Pointer ? Explain with example.

5. Attempt any two : (2×6=12)

a) What is string ? Explain any four string-handling functions in C library.

b) Compare Structure and Union in C.

c) Write a program to calculate summation of five array element.

_____________________
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Seat
No. Set P

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

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

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

1. Choose the correct answer : 14

1) The disinfectant used for purification of water is
A) Bleaching powder B) Chlorine water
C) Chloramine D) All of these

2) Hard water is unfit for use in boilers for steam raising because
A) Its boiling point is higher
B) Steam is generated at high pressure
C) It leads to scale formation inside boiler
D) Water undergoes decomposition into oxygen and hydrogen

3) The lowest temperature at which two or more solid substances can coexist
in liquid phase is called as
A) Triple point B) Critical point C) Eutectic point D) Melting point

4) In order to improve the oiliness of mineral oils the additives used are
A) Vegetable oil B) Animal oil
C) Both A) and B) D) None of these

5) The carbon atoms in hexagon layers of graphite structure are in
A) sp hybridized B) sp2 hybridized
C) sp3 hybridized D) dsp2 hybridized

6) During oxidation corrosion the porous oxide film is formed on
A) Iron B) Aluminum C) Copper D) Gold

7) Coating of tin over iron sheet is known as
A) Anodic coating B) Cathodic coating
C) Organic coating D) Galvanizing

P.T.O.
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8) A bullet resistant laminated glass is obtained by
A) Embedding a wire mesh at the centre of glass sheet
B) Pressing together several layers of glass with vinyl resin in alternate layer
C) Using two or more plates of glass separated by 6-13 mm thick gap

containing dehydrated air
D) None of the above

9) Ultimate analysis of Fuel is determination of percentage of
A) C, H, N, S and oxygen B) C, H2O, ash and volatile matter
C) Carbon only D) All of these

10) A plastic which can be softened on heating and hardened on cooling is called
A) Thermoplastic B) Thermo elastic
C) Thermo setting D) Thermite

11) Which of the following can be used for purification of substances ?
A) IR spectrometry B) Gas chromatography
C) VV spectroscopy D) Colorimetry

12) A fuel which can be lighted at a moment’s notice is
A) Coal B) Wood C) Oil gas D) Charcoal

13) Glass used extensively for making superior laboratory apparatus is
A) Soda glass B) Potash glass
C) Borosilicate glass D) Flint glass

14) Carbon in cast iron
A) Increases its hardness B) Decreases its hardness
C) Imparts softness D) Decreases fluidity

______________



Set P

�������	� -3- SLR-VB – 14

Seat
No.

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : i) Attempt all questions.
ii) Draw neat diagram wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) Describe the process of reverse osmosis of water.

b) Explain two component Ag – Pb system with phase diagram.

c) A sample of water on analysis was found to contain following impurities in ppm :

Impurities Amount Mole. wt.
Ca(HCO3)2 32.4 162
Mg(HCO3)2 29.2 146
CaSO4 27.2 136
MgSO4 24.0 120
Calculate temporary, permanent and total hardness of water.

B) Attempt any two : 6

a) Explain extreme pressure lubrication.

b) Explain wet corrosion by hydrogen evolution and oxygen absorption mechanism.

c) How proper designing and selection of metal controls the corrosion of
machines ?

3. A)  i) Define : 3
a) Viscosity index
b) Flash and fire point
c) Cloud and pour point.

ii) State phase rule. Define phase and component with example. 3

OR

A)  i) Explain the anaerobic process for domestic waste water treatment. 3

ii) Define lubricant. List the functions of lubricant. 3
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B) Attempt any two :
i) Explain tinning process of metallic coating for prevention of corrosion. 4
ii) Explain solid and semisolid lubricants. 4
iii) Explain different varieties of aerators. 4

SECTION – II

4. A) Attempt any two : 8

i) Discuss transfer method for moulding of plastic into articles. 4

ii) Define the term alloy. State any five purposes of alloying with suitable
examples. 4

iii) The following observations were made in Boy’s calorimeter : 4
1) Volume of gas used = 0.15 m3 at STP
2) Wt. of water heated = 18 kg
3) Initial temperature of water = 20°C
4) Final temperature of water = 31°C
5) Wt. of steam condensed = 0.028 kg
6) Latent heat of steam condensed = 540 kcal/kg
Calculate higher and lower calorific value per m3 at STP.

B) Attempt any two : 6

i) Write differences between steel and wrought iron. 3

ii) Write differences between thermoplastics and thermosetting plastics. 3

iii) Draw a neat sketch of Bomb Calorimeter. 3

5. A)  i) Write a brief note  on setting and hardening or  portland cement involving
chemical reactions. 4

ii) Write properties and applications of polyethylene Terephthalate (PET). 2

OR

i) What is the wt. of NaCl required to prepare 500 ml of 0.05 N and 0.07 M
NaCl solution (mol.wt NaCl = 58.5). 4

ii) 28 gm of ethylene gas was polymerised to form polyethylene polymer of
mol.wt 15,000. Calculate the degree of polymerization (Dp). 2

B) Attempt any two : 8

i) Define Thermo Gravimetric Analysis (TGA). Explain its instrumentation
with suitable block diagram. 4

ii) Explain properties and applications of Fibre Reinforced Plastic (FRP). 4

iii) Write characteristics of a good fuel. 4
_____________________
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Seat
No. Set Q

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

ii) 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 bullet resistant laminated glass is obtained by
A) Embedding a wire mesh at the centre of glass sheet
B) Pressing together several layers of glass with vinyl resin in alternate layer
C) Using two or more plates of glass separated by 6-13 mm thick gap

containing dehydrated air
D) None of the above

2) Ultimate analysis of Fuel is determination of percentage of
A) C, H, N, S and oxygen B) C, H2O, ash and volatile matter
C) Carbon only D) All of these

3) A plastic which can be softened on heating and hardened on cooling is called
A) Thermoplastic B) Thermo elastic
C) Thermo setting D) Thermite

4) Which of the following can be used for purification of substances ?
A) IR spectrometry B) Gas chromatography
C) VV spectroscopy D) Colorimetry

5) A fuel which can be lighted at a moment’s notice is
A) Coal B) Wood
C) Oil gas D) Charcoal

6) Glass used extensively for making superior laboratory apparatus is
A) Soda glass B) Potash glass
C) Borosilicate glass D) Flint glass

P.T.O.
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7) Carbon in cast iron
A) Increases its hardness B) Decreases its hardness
C) Imparts softness D) Decreases fluidity

8) The disinfectant used for purification of water is
A) Bleaching powder B) Chlorine water
C) Chloramine D) All of these

9) Hard water is unfit for use in boilers for steam raising because
A) Its boiling point is higher
B) Steam is generated at high pressure
C) It leads to scale formation inside boiler
D) Water undergoes decomposition into oxygen and hydrogen

10) The lowest temperature at which two or more solid substances can coexist
in liquid phase is called as
A) Triple point B) Critical point C) Eutectic point D) Melting point

11) In order to improve the oiliness of mineral oils the additives used are
A) Vegetable oil B) Animal oil
C) Both A) and B) D) None of these

12) The carbon atoms in hexagon layers of graphite structure are in
A) sp hybridized B) sp2 hybridized
C) sp3 hybridized D) dsp2 hybridized

13) During oxidation corrosion the porous oxide film is formed on
A) Iron B) Aluminum C) Copper D) Gold

14) Coating of tin over iron sheet is known as
A) Anodic coating B) Cathodic coating
C) Organic coating D) Galvanizing

______________
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Seat
No.

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : i) Attempt all questions.
ii) Draw neat diagram wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) Describe the process of reverse osmosis of water.

b) Explain two component Ag – Pb system with phase diagram.

c) A sample of water on analysis was found to contain following impurities in ppm :

Impurities Amount Mole. wt.
Ca(HCO3)2 32.4 162
Mg(HCO3)2 29.2 146
CaSO4 27.2 136
MgSO4 24.0 120
Calculate temporary, permanent and total hardness of water.

B) Attempt any two : 6

a) Explain extreme pressure lubrication.

b) Explain wet corrosion by hydrogen evolution and oxygen absorption mechanism.

c) How proper designing and selection of metal controls the corrosion of
machines ?

3. A)  i) Define : 3
a) Viscosity index
b) Flash and fire point
c) Cloud and pour point.

ii) State phase rule. Define phase and component with example. 3

OR

A)  i) Explain the anaerobic process for domestic waste water treatment. 3

ii) Define lubricant. List the functions of lubricant. 3
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B) Attempt any two :
i) Explain tinning process of metallic coating for prevention of corrosion. 4
ii) Explain solid and semisolid lubricants. 4
iii) Explain different varieties of aerators. 4

SECTION – II

4. A) Attempt any two : 8

i) Discuss transfer method for moulding of plastic into articles. 4

ii) Define the term alloy. State any five purposes of alloying with suitable
examples. 4

iii) The following observations were made in Boy’s calorimeter : 4
1) Volume of gas used = 0.15 m3 at STP
2) Wt. of water heated = 18 kg
3) Initial temperature of water = 20°C
4) Final temperature of water = 31°C
5) Wt. of steam condensed = 0.028 kg
6) Latent heat of steam condensed = 540 kcal/kg
Calculate higher and lower calorific value per m3 at STP.

B) Attempt any two : 6

i) Write differences between steel and wrought iron. 3

ii) Write differences between thermoplastics and thermosetting plastics. 3

iii) Draw a neat sketch of Bomb Calorimeter. 3

5. A)  i) Write a brief note  on setting and hardening or  portland cement involving
chemical reactions. 4

ii) Write properties and applications of polyethylene Terephthalate (PET). 2

OR

i) What is the wt. of NaCl required to prepare 500 ml of 0.05 N and 0.07 M
NaCl solution (mol.wt NaCl = 58.5). 4

ii) 28 gm of ethylene gas was polymerised to form polyethylene polymer of
mol.wt 15,000. Calculate the degree of polymerization (Dp). 2

B) Attempt any two : 8

i) Define Thermo Gravimetric Analysis (TGA). Explain its instrumentation
with suitable block diagram. 4

ii) Explain properties and applications of Fibre Reinforced Plastic (FRP). 4

iii) Write characteristics of a good fuel. 4
_____________________
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F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

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

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

1. Choose the correct answer : 14

1) The carbon atoms in hexagon layers of graphite structure are in
A) sp hybridized B) sp2 hybridized
C) sp3 hybridized D) dsp2 hybridized

2) During oxidation corrosion the porous oxide film is formed on
A) Iron B) Aluminum C) Copper D) Gold

3) Coating of tin over iron sheet is known as
A) Anodic coating B) Cathodic coating
C) Organic coating D) Galvanizing

4) A bullet resistant laminated glass is obtained by
A) Embedding a wire mesh at the centre of glass sheet
B) Pressing together several layers of glass with vinyl resin in alternate layer
C) Using two or more plates of glass separated by 6-13 mm thick gap

containing dehydrated air
D) None of the above

5) Ultimate analysis of Fuel is determination of percentage of
A) C, H, N, S and oxygen
B) C, H2O, ash and volatile matter
C) Carbon only
D) All of these

6) A plastic which can be softened on heating and hardened on cooling is called
A) Thermoplastic B) Thermo elastic
C) Thermo setting D) Thermite

P.T.O.
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7) Which of the following can be used for purification of substances ?
A) IR spectrometry B) Gas chromatography
C) VV spectroscopy D) Colorimetry

8) A fuel which can be lighted at a moment’s notice is
A) Coal B) Wood C) Oil gas D) Charcoal

9) Glass used extensively for making superior laboratory apparatus is
A) Soda glass B) Potash glass
C) Borosilicate glass D) Flint glass

10) Carbon in cast iron
A) Increases its hardness B) Decreases its hardness
C) Imparts softness D) Decreases fluidity

11) The disinfectant used for purification of water is
A) Bleaching powder B) Chlorine water
C) Chloramine D) All of these

12) Hard water is unfit for use in boilers for steam raising because
A) Its boiling point is higher
B) Steam is generated at high pressure
C) It leads to scale formation inside boiler
D) Water undergoes decomposition into oxygen and hydrogen

13) The lowest temperature at which two or more solid substances can coexist
in liquid phase is called as
A) Triple point B) Critical point C) Eutectic point D) Melting point

14) In order to improve the oiliness of mineral oils the additives used are
A) Vegetable oil B) Animal oil
C) Both A) and B) D) None of these

______________
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Seat
No.

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : i) Attempt all questions.
ii) Draw neat diagram wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) Describe the process of reverse osmosis of water.

b) Explain two component Ag – Pb system with phase diagram.

c) A sample of water on analysis was found to contain following impurities in ppm :

Impurities Amount Mole. wt.
Ca(HCO3)2 32.4 162
Mg(HCO3)2 29.2 146
CaSO4 27.2 136
MgSO4 24.0 120
Calculate temporary, permanent and total hardness of water.

B) Attempt any two : 6

a) Explain extreme pressure lubrication.

b) Explain wet corrosion by hydrogen evolution and oxygen absorption mechanism.

c) How proper designing and selection of metal controls the corrosion of
machines ?

3. A)  i) Define : 3
a) Viscosity index
b) Flash and fire point
c) Cloud and pour point.

ii) State phase rule. Define phase and component with example. 3

OR

A)  i) Explain the anaerobic process for domestic waste water treatment. 3

ii) Define lubricant. List the functions of lubricant. 3
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B) Attempt any two :
i) Explain tinning process of metallic coating for prevention of corrosion. 4
ii) Explain solid and semisolid lubricants. 4
iii) Explain different varieties of aerators. 4

SECTION – II

4. A) Attempt any two : 8

i) Discuss transfer method for moulding of plastic into articles. 4

ii) Define the term alloy. State any five purposes of alloying with suitable
examples. 4

iii) The following observations were made in Boy’s calorimeter : 4
1) Volume of gas used = 0.15 m3 at STP
2) Wt. of water heated = 18 kg
3) Initial temperature of water = 20°C
4) Final temperature of water = 31°C
5) Wt. of steam condensed = 0.028 kg
6) Latent heat of steam condensed = 540 kcal/kg
Calculate higher and lower calorific value per m3 at STP.

B) Attempt any two : 6

i) Write differences between steel and wrought iron. 3

ii) Write differences between thermoplastics and thermosetting plastics. 3

iii) Draw a neat sketch of Bomb Calorimeter. 3

5. A)  i) Write a brief note  on setting and hardening or  portland cement involving
chemical reactions. 4

ii) Write properties and applications of polyethylene Terephthalate (PET). 2

OR

i) What is the wt. of NaCl required to prepare 500 ml of 0.05 N and 0.07 M
NaCl solution (mol.wt NaCl = 58.5). 4

ii) 28 gm of ethylene gas was polymerised to form polyethylene polymer of
mol.wt 15,000. Calculate the degree of polymerization (Dp). 2

B) Attempt any two : 8

i) Define Thermo Gravimetric Analysis (TGA). Explain its instrumentation
with suitable block diagram. 4

ii) Explain properties and applications of Fibre Reinforced Plastic (FRP). 4

iii) Write characteristics of a good fuel. 4
_____________________
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No. Set S

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

ii) 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 plastic which can be softened on heating and hardened on cooling is called
A) Thermoplastic B) Thermo elastic
C) Thermo setting D) Thermite

2) Which of the following can be used for purification of substances ?
A) IR spectrometry B) Gas chromatography
C) VV spectroscopy D) Colorimetry

3) A fuel which can be lighted at a moment’s notice is
A) Coal B) Wood C) Oil gas D) Charcoal

4) Glass used extensively for making superior laboratory apparatus is
A) Soda glass B) Potash glass
C) Borosilicate glass D) Flint glass

5) Carbon in cast iron
A) Increases its hardness B) Decreases its hardness
C) Imparts softness D) Decreases fluidity

6) The disinfectant used for purification of water is
A) Bleaching powder B) Chlorine water
C) Chloramine D) All of these

7) Hard water is unfit for use in boilers for steam raising because
A) Its boiling point is higher
B) Steam is generated at high pressure
C) It leads to scale formation inside boiler
D) Water undergoes decomposition into oxygen and hydrogen

P.T.O.
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8) The lowest temperature at which two or more solid substances can coexist
in liquid phase is called as
A) Triple point B) Critical point C) Eutectic point D) Melting point

9) In order to improve the oiliness of mineral oils the additives used are
A) Vegetable oil B) Animal oil
C) Both A) and B) D) None of these

10) The carbon atoms in hexagon layers of graphite structure are in
A) sp hybridized B) sp2 hybridized
C) sp3 hybridized D) dsp2 hybridized

11) During oxidation corrosion the porous oxide film is formed on
A) Iron B) Aluminum C) Copper D) Gold

12) Coating of tin over iron sheet is known as
A) Anodic coating B) Cathodic coating
C) Organic coating D) Galvanizing

13) A bullet resistant laminated glass is obtained by
A) Embedding a wire mesh at the centre of glass sheet
B) Pressing together several layers of glass with vinyl resin in alternate layer
C) Using two or more plates of glass separated by 6-13 mm thick gap

containing dehydrated air
D) None of the above

14) Ultimate analysis of Fuel is determination of percentage of
A) C, H, N, S and oxygen B) C, H2O, ash and volatile matter
C) Carbon only D) All of these

______________
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Seat
No.

F.E. (Part – II) (Old-CGPA) Examination, 2017
ENGINEERING CHEMISTRY – I AND ENGINEERING CHEMISTRY – II

(Group – B)

Day and Date : Friday, 26-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : i) Attempt all questions.
ii) Draw neat diagram wherever necessary.
iii) Figures to right indicate full marks.

SECTION – I
2. A) Attempt any two : 8

a) Describe the process of reverse osmosis of water.

b) Explain two component Ag – Pb system with phase diagram.

c) A sample of water on analysis was found to contain following impurities in ppm :

Impurities Amount Mole. wt.
Ca(HCO3)2 32.4 162
Mg(HCO3)2 29.2 146
CaSO4 27.2 136
MgSO4 24.0 120
Calculate temporary, permanent and total hardness of water.

B) Attempt any two : 6

a) Explain extreme pressure lubrication.

b) Explain wet corrosion by hydrogen evolution and oxygen absorption mechanism.

c) How proper designing and selection of metal controls the corrosion of
machines ?

3. A)  i) Define : 3
a) Viscosity index
b) Flash and fire point
c) Cloud and pour point.

ii) State phase rule. Define phase and component with example. 3

OR

A)  i) Explain the anaerobic process for domestic waste water treatment. 3

ii) Define lubricant. List the functions of lubricant. 3



Set S

SLR-VB – 14 -4- �������	�

B) Attempt any two :
i) Explain tinning process of metallic coating for prevention of corrosion. 4
ii) Explain solid and semisolid lubricants. 4
iii) Explain different varieties of aerators. 4

SECTION – II

4. A) Attempt any two : 8

i) Discuss transfer method for moulding of plastic into articles. 4

ii) Define the term alloy. State any five purposes of alloying with suitable
examples. 4

iii) The following observations were made in Boy’s calorimeter : 4
1) Volume of gas used = 0.15 m3 at STP
2) Wt. of water heated = 18 kg
3) Initial temperature of water = 20°C
4) Final temperature of water = 31°C
5) Wt. of steam condensed = 0.028 kg
6) Latent heat of steam condensed = 540 kcal/kg
Calculate higher and lower calorific value per m3 at STP.

B) Attempt any two : 6

i) Write differences between steel and wrought iron. 3

ii) Write differences between thermoplastics and thermosetting plastics. 3

iii) Draw a neat sketch of Bomb Calorimeter. 3

5. A)  i) Write a brief note  on setting and hardening or  portland cement involving
chemical reactions. 4

ii) Write properties and applications of polyethylene Terephthalate (PET). 2

OR

i) What is the wt. of NaCl required to prepare 500 ml of 0.05 N and 0.07 M
NaCl solution (mol.wt NaCl = 58.5). 4

ii) 28 gm of ethylene gas was polymerised to form polyethylene polymer of
mol.wt 15,000. Calculate the degree of polymerization (Dp). 2

B) Attempt any two : 8

i) Define Thermo Gravimetric Analysis (TGA). Explain its instrumentation
with suitable block diagram. 4

ii) Explain properties and applications of Fibre Reinforced Plastic (FRP). 4

iii) Write characteristics of a good fuel. 4
_____________________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. 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.

  Constants : 1) Avogadro’s no., N = 6.02 × 1026/k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19 C.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

SECTION – I

1) The Fermi direct distribution function is given by ____________

a) f(E) = 1/(1 – exp(E – Ef)/KT) b) f(E) = 1/(1 + exp(E – Ef)/KT)
c) f(E) = 1/(exp(E – Ef)/KT) d) f(E) = 1/(1 – exp(E + Ef)/KT)

2) The number of atoms in primitive cell are ____________
a) 1 b) 1/3 c) 3 d) 3/2

3) The relation of length of unit cell in monoclinic crystal system is ____________
a) a = b = c b) a = b ≠  c c) a ≠  b ≠  c d) a ≠  b = c

4) The persistence of audible sound after the source has stopped to emit sound is
known as ____________
a) Echo b) Reverberation c) Reflection d) Refraction

5) Magnetostriction method is used to produce ultrasonic waves of frequency ______
a) 20 Hz to 20 KHz b) 20 KHz to 100 KHz
c) 20 Hz to 100 Hz d) All of these

P.T.O.
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6) Einstein’s mass energy relation (E=mc2) shows that ____________
a) Mass disappears to reappear as energy
b) Energy disappears to reappear as mass
c) Mass and energy are two different forms of the same entity
d) All the above statements are correct

7) Semiconductor materials are ____________ group elements.
a) 4th b) 3rd c) 5th d) 6th

SECTION – II

8) The bending of light around the edges of an obstacle is known as ____________
a) Scattering b) Polarization c) Diffraction d) Dispersion

9) E-ray is represented by using ____________ wave front.
a) Spherical b) Plane c) Cylindrical d) Elliptical

10) Stimulated emission process is mathematically represented by
equation ____________
a) A + h γ   A* b) A* + h γ   A + 2h γ
c) A*  A + h γ d) A* + h γ   A + h γ

11) LASER is an acronym for ____________
a) Light Absorption by Stimulated Emission of Radiation
b) Light Absorption by Spontaneous Emission of Radiation
c) Light Amplification by Stimulated Emission of Radiation
d) Light Amplification by Spontaneous Emission of Radiation

12) Choose the correct statement.
a) Cladding has higher refractive index than core
b) Core has higher refractive index than cladding
c) Cladding is for providing mechanical strength to the fiber
d) The loss in waveguides without cladding is very low

13) Coolant is used in nuclear reactor ____________
a) To slow down the fast neutrons
b) To absorb excess neutrons
c) To increase speed of neutron
d) To transfer the energy from core to heat exchanger

14) The chirality of helical CNT is____________
a) (a, b) b) (a, a) c) (a, 0) d) (0, b)

______________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Attempt any five of the following : 15

a) Draw diagrams to indicate the position of Fermi level in
i) Intrinsic,
ii) n-type and
iii) p-type semiconductors.

b) Find the relation between atomic radius and lattice constant for SC, BCC and
FCC.

c) Derive an expression for time dilation in special theory of relativity.

d) State and explain postulates of special theory of relativity.

e) Define reverberation time and explain Sabine’s formula.

f) The rest mass of an electron is 9.1 × 10–28 gm. What will be its mass if it
moves with (4/5)th of the speed of light ?

g) A classroom has dimensions 20 × 15 × 5 m3. The reverberation time is 3.5 sec.
Calculate the total absorption of its surfaces and the average absorption
coefficient.

3. What is meant by symmetry elements in a crystal ? Discuss the various types of
symmetry elements present in a cubic crystal. 5

OR
What is Hall effect ? Derive the relation for Hall voltage and Hall coefficient.

4. Attempt any two of the following : 8

a) Show that Fermi level in an intrinsic semiconductor lies half way between a
valence band and conduction band.

b) Define Miller indices. Hence derive the relation for interplaner distance in
cubic crystal.
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c) Explain acoustic diffraction method for determination of wavelength of
ultrasonic waves.

d) Deduce Einstein’s Energy-Mass equivalence relation.

SECTION – II

5. Attempt any five of the following : 15

a) State and explain Malus law.

b) Define the following terms :
i) Metastable state
ii) Pumping and
iii) Population inversion.

c) Explain the types of carbon nanotubes with diagrams.

d) Explain with neat diagram :
i) Stimulated absorption
ii) Spontaneous emission.

e) Distinguish between Fresnel and Fraunhoffer class of diffraction.

f) Calculate the numerical aperture and acceptance angle for an optical fiber
with core and cladding refractive indices being 1.45 and 1.30 respectively.

g) Calculate the specific rotation if the plane of polarization is turned through
26.4°, traversing 20 cm. length of 20% sugar solution.

6. Derive expression for acceptance angle, acceptance cone and NA of an
optical fiber. 5

OR
Explain the main features of the design and working of a nuclear fission reactor.

7. Attempt any two of the following : 8

a) Define resolving power of an optical instrument. Derive an expression for the
resolving power of a plane diffraction grating.

b) Explain classification of nuclear reactor.

c) Write a note on Holography.

d) Explain the fiber optics communication system with block diagram.

_____________________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. 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.

  Constants : 1) Avogadro’s no., N = 6.02 × 1026/k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19 C.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

SECTION – I

1) The relation of length of unit cell in monoclinic crystal system is ____________
a) a = b = c b) a = b ≠  c c) a ≠  b ≠  c d) a ≠  b = c

2) The persistence of audible sound after the source has stopped to emit sound is
known as ____________
a) Echo b) Reverberation c) Reflection d) Refraction

3) Magnetostriction method is used to produce ultrasonic waves of frequency ______
a) 20 Hz to 20 KHz b) 20 KHz to 100 KHz
c) 20 Hz to 100 Hz d) All of these

4) Einstein’s mass energy relation (E=mc2) shows that ____________
a) Mass disappears to reappear as energy
b) Energy disappears to reappear as mass
c) Mass and energy are two different forms of the same entity
d) All the above statements are correct

P.T.O.

QSet
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5) Semiconductor materials are ____________ group elements.
a) 4th b) 3rd c) 5th d) 6th

6) The Fermi direct distribution function is given by ____________
a) f(E) = 1/(1 – exp(E – Ef)/KT) b) f(E) = 1/(1 + exp(E – Ef)/KT)
c) f(E) = 1/(exp(E – Ef)/KT) d) f(E) = 1/(1 – exp(E + Ef)/KT)

7) The number of atoms in primitive cell are ____________
a) 1 b) 1/3 c) 3 d) 3/2

SECTION – II

8) Stimulated emission process is mathematically represented by
equation ____________
a) A + h γ   A* b) A* + h γ   A + 2h γ
c) A*  A + h γ d) A* + h γ   A + h γ

9) LASER is an acronym for ____________
a) Light Absorption by Stimulated Emission of Radiation
b) Light Absorption by Spontaneous Emission of Radiation
c) Light Amplification by Stimulated Emission of Radiation
d) Light Amplification by Spontaneous Emission of Radiation

10) Choose the correct statement.
a) Cladding has higher refractive index than core
b) Core has higher refractive index than cladding
c) Cladding is for providing mechanical strength to the fiber
d) The loss in waveguides without cladding is very low

11) Coolant is used in nuclear reactor ____________
a) To slow down the fast neutrons
b) To absorb excess neutrons
c) To increase speed of neutron
d) To transfer the energy from core to heat exchanger

12) The chirality of helical CNT is____________
a) (a, b) b) (a, a) c) (a, 0) d) (0, b)

13) The bending of light around the edges of an obstacle is known as ____________
a) Scattering b) Polarization c) Diffraction d) Dispersion

14) E-ray is represented by using ____________ wave front.
a) Spherical b) Plane c) Cylindrical d) Elliptical

______________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Attempt any five of the following : 15

a) Draw diagrams to indicate the position of Fermi level in
i) Intrinsic,
ii) n-type and
iii) p-type semiconductors.

b) Find the relation between atomic radius and lattice constant for SC, BCC and
FCC.

c) Derive an expression for time dilation in special theory of relativity.

d) State and explain postulates of special theory of relativity.

e) Define reverberation time and explain Sabine’s formula.

f) The rest mass of an electron is 9.1 × 10–28 gm. What will be its mass if it
moves with (4/5)th of the speed of light ?

g) A classroom has dimensions 20 × 15 × 5 m3. The reverberation time is 3.5 sec.
Calculate the total absorption of its surfaces and the average absorption
coefficient.

3. What is meant by symmetry elements in a crystal ? Discuss the various types of
symmetry elements present in a cubic crystal. 5

OR
What is Hall effect ? Derive the relation for Hall voltage and Hall coefficient.

4. Attempt any two of the following : 8

a) Show that Fermi level in an intrinsic semiconductor lies half way between a
valence band and conduction band.

b) Define Miller indices. Hence derive the relation for interplaner distance in
cubic crystal.
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c) Explain acoustic diffraction method for determination of wavelength of
ultrasonic waves.

d) Deduce Einstein’s Energy-Mass equivalence relation.

SECTION – II

5. Attempt any five of the following : 15

a) State and explain Malus law.

b) Define the following terms :
i) Metastable state
ii) Pumping and
iii) Population inversion.

c) Explain the types of carbon nanotubes with diagrams.

d) Explain with neat diagram :
i) Stimulated absorption
ii) Spontaneous emission.

e) Distinguish between Fresnel and Fraunhoffer class of diffraction.

f) Calculate the numerical aperture and acceptance angle for an optical fiber
with core and cladding refractive indices being 1.45 and 1.30 respectively.

g) Calculate the specific rotation if the plane of polarization is turned through
26.4°, traversing 20 cm. length of 20% sugar solution.

6. Derive expression for acceptance angle, acceptance cone and NA of an
optical fiber. 5

OR
Explain the main features of the design and working of a nuclear fission reactor.

7. Attempt any two of the following : 8

a) Define resolving power of an optical instrument. Derive an expression for the
resolving power of a plane diffraction grating.

b) Explain classification of nuclear reactor.

c) Write a note on Holography.

d) Explain the fiber optics communication system with block diagram.

_____________________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. 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.

  Constants : 1) Avogadro’s no., N = 6.02 × 1026/k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19 C.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

SECTION – I

1) Magnetostriction method is used to produce ultrasonic waves of frequency ______
a) 20 Hz to 20 KHz b) 20 KHz to 100 KHz
c) 20 Hz to 100 Hz d) All of these

2) Einstein’s mass energy relation (E=mc2) shows that ____________
a) Mass disappears to reappear as energy
b) Energy disappears to reappear as mass
c) Mass and energy are two different forms of the same entity
d) All the above statements are correct

3) Semiconductor materials are ____________ group elements.
a) 4th b) 3rd c) 5th d) 6th

4) The Fermi direct distribution function is given by ____________
a) f(E) = 1/(1 – exp(E – Ef)/KT) b) f(E) = 1/(1 + exp(E – Ef)/KT)
c) f(E) = 1/(exp(E – Ef)/KT) d) f(E) = 1/(1 – exp(E + Ef)/KT)

P.T.O.

RSet
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5) The number of atoms in primitive cell are ____________
a) 1 b) 1/3 c) 3 d) 3/2

6) The relation of length of unit cell in monoclinic crystal system is ____________
a) a = b = c b) a = b ≠  c c) a ≠  b ≠  c d) a ≠  b = c

7) The persistence of audible sound after the source has stopped to emit sound is
known as ____________
a) Echo b) Reverberation c) Reflection d) Refraction

SECTION – II

8) Choose the correct statement.
a) Cladding has higher refractive index than core
b) Core has higher refractive index than cladding
c) Cladding is for providing mechanical strength to the fiber
d) The loss in waveguides without cladding is very low

9) Coolant is used in nuclear reactor ____________
a) To slow down the fast neutrons
b) To absorb excess neutrons
c) To increase speed of neutron
d) To transfer the energy from core to heat exchanger

10) The chirality of helical CNT is____________
a) (a, b) b) (a, a) c) (a, 0) d) (0, b)

11) The bending of light around the edges of an obstacle is known as ____________
a) Scattering b) Polarization c) Diffraction d) Dispersion

12) E-ray is represented by using ____________ wave front.
a) Spherical b) Plane c) Cylindrical d) Elliptical

13) Stimulated emission process is mathematically represented by
equation ____________
a) A + h γ   A* b) A* + h γ   A + 2h γ
c) A*  A + h γ d) A* + h γ   A + h γ

14) LASER is an acronym for ____________
a) Light Absorption by Stimulated Emission of Radiation
b) Light Absorption by Spontaneous Emission of Radiation
c) Light Amplification by Stimulated Emission of Radiation
d) Light Amplification by Spontaneous Emission of Radiation

______________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Attempt any five of the following : 15

a) Draw diagrams to indicate the position of Fermi level in
i) Intrinsic,
ii) n-type and
iii) p-type semiconductors.

b) Find the relation between atomic radius and lattice constant for SC, BCC and
FCC.

c) Derive an expression for time dilation in special theory of relativity.

d) State and explain postulates of special theory of relativity.

e) Define reverberation time and explain Sabine’s formula.

f) The rest mass of an electron is 9.1 × 10–28 gm. What will be its mass if it
moves with (4/5)th of the speed of light ?

g) A classroom has dimensions 20 × 15 × 5 m3. The reverberation time is 3.5 sec.
Calculate the total absorption of its surfaces and the average absorption
coefficient.

3. What is meant by symmetry elements in a crystal ? Discuss the various types of
symmetry elements present in a cubic crystal. 5

OR
What is Hall effect ? Derive the relation for Hall voltage and Hall coefficient.

4. Attempt any two of the following : 8

a) Show that Fermi level in an intrinsic semiconductor lies half way between a
valence band and conduction band.

b) Define Miller indices. Hence derive the relation for interplaner distance in
cubic crystal.
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c) Explain acoustic diffraction method for determination of wavelength of
ultrasonic waves.

d) Deduce Einstein’s Energy-Mass equivalence relation.

SECTION – II

5. Attempt any five of the following : 15

a) State and explain Malus law.

b) Define the following terms :
i) Metastable state
ii) Pumping and
iii) Population inversion.

c) Explain the types of carbon nanotubes with diagrams.

d) Explain with neat diagram :
i) Stimulated absorption
ii) Spontaneous emission.

e) Distinguish between Fresnel and Fraunhoffer class of diffraction.

f) Calculate the numerical aperture and acceptance angle for an optical fiber
with core and cladding refractive indices being 1.45 and 1.30 respectively.

g) Calculate the specific rotation if the plane of polarization is turned through
26.4°, traversing 20 cm. length of 20% sugar solution.

6. Derive expression for acceptance angle, acceptance cone and NA of an
optical fiber. 5

OR
Explain the main features of the design and working of a nuclear fission reactor.

7. Attempt any two of the following : 8

a) Define resolving power of an optical instrument. Derive an expression for the
resolving power of a plane diffraction grating.

b) Explain classification of nuclear reactor.

c) Write a note on Holography.

d) Explain the fiber optics communication system with block diagram.

_____________________



�������	� -1- SLR-VB – 19

Set S

SLR-VB – 19
Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. 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.

  Constants : 1) Avogadro’s no., N = 6.02 × 1026/k.mol.
2) Velocity of light, c = 3 × 108 m/sec.
3) Charge of electron, e = 1.6 × 10–19 C.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers : 14

SECTION – I

1) The persistence of audible sound after the source has stopped to emit sound is
known as ____________
a) Echo b) Reverberation c) Reflection d) Refraction

2) Magnetostriction method is used to produce ultrasonic waves of frequency ______
a) 20 Hz to 20 KHz b) 20 KHz to 100 KHz
c) 20 Hz to 100 Hz d) All of these

3) Einstein’s mass energy relation (E=mc2) shows that ____________
a) Mass disappears to reappear as energy
b) Energy disappears to reappear as mass
c) Mass and energy are two different forms of the same entity
d) All the above statements are correct

4) Semiconductor materials are ____________ group elements.
a) 4th b) 3rd c) 5th d) 6th

P.T.O.

SSet
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5) The Fermi direct distribution function is given by ____________
a) f(E) = 1/(1 – exp(E – Ef)/KT) b) f(E) = 1/(1 + exp(E – Ef)/KT)
c) f(E) = 1/(exp(E – Ef)/KT) d) f(E) = 1/(1 – exp(E + Ef)/KT)

6) The number of atoms in primitive cell are ____________
a) 1 b) 1/3 c) 3 d) 3/2

7) The relation of length of unit cell in monoclinic crystal system is ____________
a) a = b = c b) a = b ≠  c c) a ≠  b ≠  c d) a ≠  b = c

SECTION – II

8) LASER is an acronym for ____________
a) Light Absorption by Stimulated Emission of Radiation
b) Light Absorption by Spontaneous Emission of Radiation
c) Light Amplification by Stimulated Emission of Radiation
d) Light Amplification by Spontaneous Emission of Radiation

9) Choose the correct statement.
a) Cladding has higher refractive index than core
b) Core has higher refractive index than cladding
c) Cladding is for providing mechanical strength to the fiber
d) The loss in waveguides without cladding is very low

10) Coolant is used in nuclear reactor ____________
a) To slow down the fast neutrons
b) To absorb excess neutrons
c) To increase speed of neutron
d) To transfer the energy from core to heat exchanger

11) The chirality of helical CNT is____________
a) (a, b) b) (a, a) c) (a, 0) d) (0, b)

12) The bending of light around the edges of an obstacle is known as ____________
a) Scattering b) Polarization c) Diffraction d) Dispersion

13) E-ray is represented by using ____________ wave front.
a) Spherical b) Plane c) Cylindrical d) Elliptical

14) Stimulated emission process is mathematically represented by
equation ____________
a) A + h γ   A* b) A* + h γ   A + 2h γ
c) A*  A + h γ d) A* + h γ   A + h γ

______________
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Seat
No.

F.E. (Part – II) (New CBCS) Examination, 2017
ENGINEERING PHYSICS – I AND ENGINEERING PHYSICS – II

Day and Date : Wednesday, 24-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Make suitable assumptions, if necessary.
2) Figures to the right indicate full marks.

SECTION – I

2. Attempt any five of the following : 15

a) Draw diagrams to indicate the position of Fermi level in
i) Intrinsic,
ii) n-type and
iii) p-type semiconductors.

b) Find the relation between atomic radius and lattice constant for SC, BCC and
FCC.

c) Derive an expression for time dilation in special theory of relativity.

d) State and explain postulates of special theory of relativity.

e) Define reverberation time and explain Sabine’s formula.

f) The rest mass of an electron is 9.1 × 10–28 gm. What will be its mass if it
moves with (4/5)th of the speed of light ?

g) A classroom has dimensions 20 × 15 × 5 m3. The reverberation time is 3.5 sec.
Calculate the total absorption of its surfaces and the average absorption
coefficient.

3. What is meant by symmetry elements in a crystal ? Discuss the various types of
symmetry elements present in a cubic crystal. 5

OR
What is Hall effect ? Derive the relation for Hall voltage and Hall coefficient.

4. Attempt any two of the following : 8

a) Show that Fermi level in an intrinsic semiconductor lies half way between a
valence band and conduction band.

b) Define Miller indices. Hence derive the relation for interplaner distance in
cubic crystal.
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c) Explain acoustic diffraction method for determination of wavelength of
ultrasonic waves.

d) Deduce Einstein’s Energy-Mass equivalence relation.

SECTION – II

5. Attempt any five of the following : 15

a) State and explain Malus law.

b) Define the following terms :
i) Metastable state
ii) Pumping and
iii) Population inversion.

c) Explain the types of carbon nanotubes with diagrams.

d) Explain with neat diagram :
i) Stimulated absorption
ii) Spontaneous emission.

e) Distinguish between Fresnel and Fraunhoffer class of diffraction.

f) Calculate the numerical aperture and acceptance angle for an optical fiber
with core and cladding refractive indices being 1.45 and 1.30 respectively.

g) Calculate the specific rotation if the plane of polarization is turned through
26.4°, traversing 20 cm. length of 20% sugar solution.

6. Derive expression for acceptance angle, acceptance cone and NA of an
optical fiber. 5

OR
Explain the main features of the design and working of a nuclear fission reactor.

7. Attempt any two of the following : 8

a) Define resolving power of an optical instrument. Derive an expression for the
resolving power of a plane diffraction grating.

b) Explain classification of nuclear reactor.

c) Write a note on Holography.

d) Explain the fiber optics communication system with block diagram.

_____________________



�������	� �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� �����������
���

��	�
������������������������

��������	
���� �� ����	�����
��
����
�������
	�������
	���������	�������	�����
�����
�����		��������	�������������
��	��������
�
��������

��� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

$�)*+,-�.��/��%01��)2�3����3

��������
� ������	� ������
��!

�� "#���	�$���	$��������
  4

�% &�'��	������(	�$������������)��*�"�+,"- %���	��(��	��.���"�"- �	/�0�(	��

#����	������)1(����

&% ���� 2% ��� "% ��� �% ��

�% �#	���������*����)	���	/��	��3����)��$�����	�� ��������(	��*�'��	�� *��� ��

��������3���������)�$#	�$�(����4�)��)	�����$#����5�"��-�
&% "-� 2% 2-� "% �- �% &	�����

 % .���#	�)�		�	�����#'����*�����#	����*�.��)����	��'#$#��*��#	�*�((�'�)�����	�

���������)����	��(�6

&% 2	�4	�	 2% &�(�	 "% 7(�$��	 �% 8��������#��

!% �#	��(�	����*���(�3�$����$���3	�����0	��3��3(	���)���	��(��(�'�#

&% 9�(���( 2% "�������( "% -(0	��( �% &((��*��#	�	

�% �#	����	��*�$#��)	��*�0�$������*�(�3�$���)��(�'�#��	��	�����	���	���	��	���

�	�����*

&% &�(�	����� 2% :�$�������	�

"% &$��0�(�	 �% -(�	��

�% ;#	��3���	����	(�	�������	$�	��*����$��������3��$���	$��)�����)��	��(�3(�$��

����$�((	�

&% .���	��	��0�(��)	�����	$��� 2% <�$�*$�(�$��#��	�����	$���

"% <�$�*$�(�����	�����	$��� �% =��	��*��#	�	

�%+

����

�� ��� �



�����

�������	�
� ��� �������	�

�% �#	����	��*�$���������*��#	��	��(������#	������*��#	�	(	$���$#	�$�(��	�	���

&% ,)# 2% 8�' "% �	��� �% "��>��3	���	�$�	�

?% &�)����*�	(��#��(������	��

&% ,)#�)������	��	�����	 2% 8�'�)������	��	�����	

"% ,)#�$�(��*$�0�(�	 �% 8�'�$�(��*$�0�(�	

@% ;#$#��*��#	�*�((�'�)�)���$������3	���	�����$���	��)�����)���$#������)���#��6

&% =���)	� 2% -��)	� "% &�)�� �% ,	(��

��% <���$����(�������*�#)#���(��	������	�$�((	�

&% �3	�� 2% �#	�������� "% �����	�� �% ��3�$�

��% &��(���$�'#$#�$���3	���*�	�	�����#	���)�����#���	�	�����$��(�)���$�((	�

&% �#	���	(���$ 2% �#	����(���$�

"% �#	����	���) �% �#	���	

��% &�#)#���(	$�(���'	)#�����	��(��#���$���	��(��3	���(�	�����������	��	���#��	��

&% 7���#�	 2% 7�	��	� "% 7	((� �% 9(���$�

� % "��3�����$�������

&% .�$�	��	�����#����	�� 2% �	$�	��	�����#����	��

"% .���������*��	�� �% �	$�	��	��*(����

�!% &��	�(�)��*�)(�����

&% "��(�)�)(�������$(	������(�

2% 9����)���(�	��)(����3	�'		����((	��

"% &((�'�)�)(�������$(	�����$��(�)�����((�

�% 9(��)�)�)(�������$(	������	�(������'��	�

AAAAAAAAAAAAAA



�����

�������	� � � �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� ������
���

��	�
������������������������

��������	
���� �� ����� ���������
��	�
�
��� !����������������������!�������

��"�
���� #�����
��	��	$���������������������
�

<B"�.-=�C�.

�� &% <�(0	���0�����
 5

�% B��(����#$��+*(��%�*(��(�3�$�����

3% ;��	���������(�����)�		�	�����#'����*�����#	����*�&��$��$��

$% &�����(	��*�'��	��������(����'���*��������$������*�((�'�)������	��������


��12�����3 '��2����11�� $�6��7�

"�+,"- %� �! ���

�)+,"- %� !?�� �!�

"�"(�  � ���

�)<-! !� ���

"�($�(��	��	����������	����	�����������(�#����	����*�'��	������(	�

2% <�(0	���0�����
 8

�% ;��	�����������$�(	���*�)�		��$#	������

3% �	*�	�<(��)	�����<$�(	��;#�����	��������0����)	��6

$% ,�'����	��*�$��������$���3	��	�	���	��3��'	)#��(�����	�#���6

 � &% <�(0	���0�����
 5

�% �	�$�3	� #����)	�� 	0�(����� ���� ���)	�� �3�������� �	$#����� �*

	(	$���$#	�$�(�$��������

3% B��(����#	��**	�	���0��	�	���*��	�������

$% ,�'�'((������	(	$��(�3�$����*���+�%�."�	�)�	�+3%�D	*�)	����������	��6

2% <�(0	��#	�*�((�'�)�
 8

�% B��(��������	����������(�'��	��

3% @���)��*��(��*�	�������*$�����'�#�����(��*�����=��($��5-,���(�����������

��3�	/�	�����������'�#�����=�,"(�)�0	�������(����	���������&�3(�����������

'���$����$�	��'�#��������)��#	��(������	�	���)��#	����	����$	���	�)�0	

����(�	���������"�($�(��	��#	������*$�����0�(�	��*��(�����(	�

����

��



�����

�������	�
� �!� �������	�

<B"�.-=�C�..

!� &% <�(0	���0�����
 5

�% B��(����**	�	�$	�3	�'		��$���������'���)#������������		(�

3% B��(���$������$��������'����)��*�3��3�$�(���	�	��'�#��	�����)����

$% ����)��#	��	�	���������*�$�(��*$�0�(�	��*���)��	����*�	(�3��2��>��$�(���	�	��
�#	�*�((�'�)��	��(���'	�	��3���	��


:�(��	��*��#	�)��	����*�	(�3��������<�9�E���� �� 

;	)#���*�'��	����	��*���$��(�)�E� !����)

;	)#���*���	���$���	��	��E��������)

�	��	�����	��*�.�(	��'��	��E�����F�"

�	��	�����	��*�-��(	��'��	��E� @��F�"

�	�	���	��#	�)����������	��$�(��*$�0�(�	���*�)��	����*�	(�

+���	�(��	���#	����*�$���	��������*���	���E��?���$�(1�)%

2% <�(0	���0�����
 8

�% �	*�	�$������	���B��(�������	��	���������($�������*��D9�

3% B��(���$#���$�	���$���*�)����*�	(�

$% ;#���'	)#���*�=�"(����	/��	�������	���	������(��*������=���(�����6

+=�"(���(��;���E��?��%

�� &% <�(0	���0�����
 5

�% �	*�	�)(�����B��(��������#�		����	���*�)(����

3% ;#������	���(	���6�B��(���$�������������$(���*$������*��	���(	���

$% B��(����G	$��������	����������(��)��*��(���$���������$(	��

2% <�(0	��#	�*�((�'�)�
 8

�% �	*�	��#	����7��0�	��$����(�����B��(���������	��������7&�

3% &���(��	��#���*�((�'�)�����(�����


�����(	$�(	��#�0	���(	$�(���'	)#��	�$#�����

�����(	$�(	��#�0	���(	$�(���'	)#��	�$#�?���

�����(	$�(	��#�0	���(	$�(���'	)#��	�$#������

!����(	$�(	��#�0	���(	$�(���'	)#��	�$#������

"�($�(��	�������3	���0	��)	���(	$�(���'	)#��

-D

2% <�(0	��#	�*�((�'�)�
 8

�% �	*�	� 0�($��4������ B��(��� 0�($��4����� �*� ������(� ��33	���;#��� ��	
��0����)	���*�0�($��4�����6

3% �	)�		��*���(��	�4�������(�����	�	���!����$�($�(��	������(	$�(���'	)#��
+��(��;����*�����	�	�E�!�%

AAAAAAAAAAAAAAAAAAAAA



�������	� �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� �����������
���

��	�
������������������������

��������	
���� �� ����	�����
��
����
�������
	�������
	���������	�������	�����
�����
�����		��������	�������������
��	��������
�
��������

��� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

$�)*+,-�.��/��%01��)2�3����3
��������
� ������	� ������
��!

�� "#���	�$���	$��������
  4

�% &�'����(�	)��#��)������	��

&% *'#�'������	��	�����	 +% ,�-�'������	��	�����	

"% *'#�$�)��($�.�)�	 �% ,�-�$�)��($�.�)�	

�% /#$#��(��#	�(�))�-�'�'���$������0	���	�����$���	��'�����'���$#������'���#��1

&% 2���'	� +% 3��'	� "% &�'�� �% *	)��

 % 4���$����)�������(�#'#���)��	������	�$�))	�

&% �0	�� +% �#	�������� "% �����	�� �% ��0�$�

!% &��)���$�-#$#�$���0	���(�	�	�����#	���'�����#���	�	�����$��)�'���$�))	�

&% �#	���	)���$ +% �#	����)���$�

"% �#	����	���' �% �#	���	

�% &�#'#���)	$�)���-	'#�����	��)��#���$���	��)��0	���)�	�����������	��	���#��	��

&% 5���#�	 +% 5�	��	� "% 5	))� �% 6)���$�

�% "��0�����$�������

&% 7�$�	��	�����#����	�� +% �	$�	��	�����#����	��

"% 7���������(��	�� �% �	$�	��	��()����

�% &��	�)�'��(�')�����

&% "��)�'�')�������$)	������)�

+% 6����'���)�	��')����0	�-		����))	��

"% &))�-�'�')�������$)	�����$��)�'�����))�

�% 6)��'�'�')�������$)	������	�)������-��	�
�%+

����

�� ��� )



����)

�������	�
� ��� �������	�

8% &�-��	������)	�$������������'��(�"�9*"3 %���	��)��	��7���"�"3 �	:�.�)	��

#����	������';)����

&% ���� +% ��� "% ��� �% ��

<% �#	���������(����'	���	:��	��0����'��$�����	�� ��������)	��(�-��	�� (��� ��

��������0���������'�$#	�$�)����=�'��'	�����$#����>�"��3�
&% "3� +% +3� "% �3 �% &	�����

��% 7���#	�'�		�	�����#-����(�����#	����(�7��'����	��-#$#��(��#	�(�))�-�'�����	�

���������'����	��)�1

&% +	�=	�	 +% &�)�	 "% 5)�$��	 �% ,��������#��

��% �#	��)�	����(���)�0�$����$���0	�����.	��0��0)	���'���	��)��)�-�#

&% 6�)���) +% "�������) "% 3).	��) �% &))��(��#	�	

��% �#	����	��(�$#��'	��(�.�$������(�)�0�$���'��)�-�#��	��	�����	���	���	��	���

�	�����(

&% &�)�	����� +% ?�$�������	�

"% &$��.�)�	 �% 3)�	��

� % /#	��0���	����	)�	�������	$�	��(����$��������0��$���	$��'�����'��	��)�0)�$��

����$�))	�

&% 7���	��	��.�)��'	�����	$��� +% 4�$�($�)�$��#��	�����	$���

"% 4�$�($�)�����	�����	$��� �% 2��	��(��#	�	

�!% �#	����	��(�$���������(��#	��	��)������#	������(��#	�	)	$���$#	�$�)��	�	���

&% *'# +% ,�- "% �	��� �% "��@��0	���	�$�	�

AAAAAAAAAAAAAA



����)

�������	� � � �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� ������
���

��	�
������������������������

��������	
���� �� ����� ���������
��	�
�
��� !����������������������!�������

��"�
���� #�����
��	��	$���������������������
�

4B"�732�C�7

�� &% 4�).	���0�����
 5

�% B��)����#$��9()��%�()��)�0�$�����

0% /��	���������)�����'�		�	�����#-����(�����#	����(�&��$��$��

$% &�����)	��(�-��	��������)����-���(��������$������(�))�-�'������	��������


��12�����3 '��2����11�� $�6��7�

"�9*"3 %� �! ���

�'9*"3 %� !8�� �!�

"�")�  � ���

�'43! !� ���

"�)$�)��	��	����������	����	�����������)�#����	����(�-��	������)	�

+% 4�).	���0�����
 8

�% /��	�����������$�)	���(�'�		��$#	������

0% �	(�	�4)��'	�����4$�)	��/#�����	��������.����'	��1

$% *�-����	��(�$��������$���0	��	�	���	��0��-	'#��)�����	�#���1

 � &% 4�).	���0�����
 5

�% �	�$�0	� #����'	�� 	.�)����� ���� ���'	�� �0�������� �	$#����� �(

	)	$���$#	�$�)�$��������

0% B��)����#	��((	�	���.��	�	���(��	�������

$% *�-�-))������	)	$��)�0�$����(���9�%�7"�	�'�	�90%�D	(�'	����������	��1

+% 4�).	��#	�(�))�-�'�
 8

�% B��)��������	����������)�-��	��

0% <���'��(��)��(�	�������($�����-�#�����)��(�����2��)$��>3*���)�����������

��0�	:�	�����������-�#�����2�*")�'�.	�������)����	���������&�0)�����������

-���$����$�	��-�#��������'��#	��)������	�	���'��#	����	����$	���	�'�.	

����)�	���������"�)$�)��	��#	������($�����.�)�	��(��)�����)	�

����

��



����)

�������	�
� �!� �������	�

4B"�732�C�77

!� &% 4�).	���0�����
 5

�% B��)����((	�	�$	�0	�-		��$���������-���'#������������		)�

0% B��)���$������$��������-����'��(�0��0�$�)���	�	��-�#��	�����'����

$% ����'��#	��	�	���������(�$�)��($�.�)�	��(���'��	����(�	)�0��+��@��$�)���	�	��
�#	�(�))�-�'��	��)���-	�	��0���	��


?�)��	��(��#	�'��	����(�	)�0��������4�6�E���� �� 

/	'#���(�-��	����	��(���$��)�'�E� !����'

/	'#���(���	���$���	��	��E��������'

�	��	�����	��(�7�)	��-��	��E�����F�"

�	��	�����	��(�3��)	��-��	��E� <��F�"

�	�	���	��#	�'����������	��$�)��($�.�)�	���(�'��	����(�	)�

9���	�)��	���#	����(�$���	��������(���	���E��8���$�);�'%

+% 4�).	���0�����
 8

�% �	(�	�$������	���B��)�������	��	���������)$�������(��D6�

0% B��)���$#���$�	���$���(�'����(�	)�

$% /#���-	'#���(�2�")����	:��	�������	���	������)��(������2���)�����1

92�")���)��/���E��8��%

�� &% 4�).	���0�����
 5

�% �	(�	�')�����B��)��������#�		����	���(�')����

0% /#������	���)	���1�B��)���$�������������$)���($������(��	���)	���

$% B��)����G	$��������	����������)��'��(��)���$���������$)	��

+% 4�).	��#	�(�))�-�'�
 8

�% �	(�	��#	����5��.�	��$����)�����B��)���������	��������5&�

0% &���)��	��#���(�))�-�'�����)�����


�����)	$�)	��#�.	���)	$�)���-	'#��	�$#�����

�����)	$�)	��#�.	���)	$�)���-	'#��	�$#�8���

�����)	$�)	��#�.	���)	$�)���-	'#��	�$#������

!����)	$�)	��#�.	���)	$�)���-	'#��	�$#������

"�)$�)��	�������0	���.	��'	���)	$�)���-	'#��

3D

+% 4�).	��#	�(�))�-�'�
 8

�% �	(�	� .�)$��=������ B��)��� .�)$��=����� �(� ������)� ��00	���/#��� ��	
��.����'	���(�.�)$��=�����1

0% �	'�		��(���)��	�=�������)�����	�	���!����$�)$�)��	������)	$�)���-	'#��
9��)��/����(�����	�	�E�!�%

AAAAAAAAAAAAAAAAAAAAA



�������	� �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� �����������
���

��	�
������������������������

��������	
���� �� ����	�����
��
����
�������
	�������
	���������	�������	�����
�����
�����		��������	�������������
��	��������
�
��������

��� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

$�)*+,-�.��/��%01��)2�3����3

��������
� ������	� ������
��!

�� "#���	�$���	$��������
  4

�% �#	����	��&�$#��'	��&�(�$������&�)�*�$���'��)�+�#��	��	�����	���	���	��	���
�	�����&

,% ,�)�	����� -% .�$�������	�

"% ,$��(�)�	 �% /)�	��

�% 0#	��*���	����	)�	�������	$�	��&����$��������*��$���	$��'�����'��	��)�*)�$��
����$�))	�

,% 1���	��	��(�)��'	�����	$��� -% 2�$�&$�)�$��#��	�����	$���

"% 2�$�&$�)�����	�����	$��� �% 3��	��&��#	�	

 % �#	����	��&�$���������&��#	��	��)������#	������&��#	�	)	$���$#	�$�)��	�	���

,% 4'# -% 5�+ "% �	��� �% "��6��*	���	�$�	�

!% ,�'����&�	)��#��)������	��

,% 4'#�'������	��	�����	 -% 5�+�'������	��	�����	

"% 4'#�$�)��&$�(�)�	 �% 5�+�$�)��&$�(�)�	

�% 0#$#��&��#	�&�))�+�'�'���$������*	���	�����$���	��'�����'���$#������'���#��7

,% 3���'	� -% /��'	� "% ,�'�� �% 4	)��

�% 2���$����)�������&�#'#���)��	������	�$�))	�

,% �*	�� -% �#	�������� "% �����	�� �% ��*�$�

�% ,��)���$�+#$#�$���*	���&�	�	�����#	���'�����#���	�	�����$��)�'���$�))	�

,% �#	���	)���$ -% �#	����)���$�

"% �#	����	���' �% �#	���	
�%+

����

�� ��� �



�����

�������	�
� ��� �������	�

8% ,�#'#���)	$�)���+	'#�����	��)��#���$���	��)��*	���)�	�����������	��	���#��	��

,% 9���#�	 -% 9�	��	� "% 9	))� �% :)���$�

;% "��*�����$�������

,% 1�$�	��	�����#����	�� -% �	$�	��	�����#����	��

"% 1���������&��	�� �% �	$�	��	��&)����

��% ,��	�)�'��&�')�����

,% "��)�'�')�������$)	������)�

-% :����'���)�	��')����*	�+		����))	��

"% ,))�+�'�')�������$)	�����$��)�'�����))�

�% :)��'�'�')�������$)	������	�)������+��	�

��% ,�+��	������)	�$������������'��&�"�<4"/ %���	��)��	��1���"�"/ �	=�(�)	��

#����	������'>)����

,% ���� -% ��� "% ��� �% ��

��% �#	���������&����'	���	=��	��*����'��$�����	�� ��������)	��&�+��	�� &��� ��

��������*���������'�$#	�$�)����?�'��'	�����$#����@�"��/�

,% "/� -% -/� "% �/ �% ,	�����

� % 1���#	�'�		�	�����#+����&�����#	����&�1��'����	��+#$#��&��#	�&�))�+�'�����	�
���������'����	��)�7

,% -	�?	�	 -% ,�)�	 "% 9)�$��	 �% 5��������#��

�!% �#	��)�	����&���)�*�$����$���*	�����(	��*��*)	���'���	��)��)�+�#

,% :�)���) -% "�������) "% /)(	��) �% ,))��&��#	�	

AAAAAAAAAAAAAA



�����

�������	� � � �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� ������
���

��	�
������������������������

��������	
���� �� ����� ���������
��	�
�
��� !����������������������!�������

��"�
���� #�����
��	��	$���������������������
�

2B"�1/3�C�1

�� ,% 2�)(	���0�����
 5

�% B��)����#$��<&)��%�&)��)�*�$�����

*% 0��	���������)�����'�		�	�����#+����&�����#	����&�,��$��$��

$% ,�����)	��&�+��	��������)����+���&��������$������&�))�+�'������	��������


��12�����3 '��2����11�� $�6��7�

"�<4"/ %� �! ���

�'<4"/ %� !8�� �!�

"�")�  � ���

�'2/! !� ���

"�)$�)��	��	����������	����	�����������)�#����	����&�+��	������)	�

-% 2�)(	���0�����
 8

�% 0��	�����������$�)	���&�'�		��$#	������

*% �	&�	�2)��'	�����2$�)	��0#�����	��������(����'	��7

$% 4�+����	��&�$��������$���*	��	�	���	��*��+	'#��)�����	�#���7

 � ,% 2�)(	���0�����
 5

�% �	�$�*	� #����'	�� 	(�)����� ���� ���'	�� �*�������� �	$#����� �&

	)	$���$#	�$�)�$��������

*% B��)����#	��&&	�	���(��	�	���&��	�������

$% 4�+�+))������	)	$��)�*�$����&���<�%�1"�	�'�	�<*%�D	&�'	����������	��7

-% 2�)(	��#	�&�))�+�'�
 8

�% B��)��������	����������)�+��	��

*% ;���'��&��)��&�	�������&$�����+�#�����)��&�����3��)$��@/4���)�����������

��*�	=�	�����������+�#�����3�4")�'�(	�������)����	���������,�*)�����������

+���$����$�	��+�#��������'��#	��)������	�	���'��#	����	����$	���	�'�(	

����)�	���������"�)$�)��	��#	������&$�����(�)�	��&��)�����)	�

����

��



�����

�������	�
� �!� �������	�

2B"�1/3�C�11

!� ,% 2�)(	���0�����
 5

�% B��)����&&	�	�$	�*	�+		��$���������+���'#������������		)�

*% B��)���$������$��������+����'��&�*��*�$�)���	�	��+�#��	�����'����

$% ����'��#	��	�	���������&�$�)��&$�(�)�	��&���'��	����&�	)�*��-��6��$�)���	�	��
�#	�&�))�+�'��	��)���+	�	��*���	��


.�)��	��&��#	�'��	����&�	)�*��������2�:�E���� �� 

0	'#���&�+��	����	��&���$��)�'�E� !����'

0	'#���&���	���$���	��	��E��������'

�	��	�����	��&�1�)	��+��	��E�����F�"

�	��	�����	��&�/��)	��+��	��E� ;��F�"

�	�	���	��#	�'����������	��$�)��&$�(�)�	���&�'��	����&�	)�

<���	�)��	���#	����&�$���	��������&���	���E��8���$�)>�'%

-% 2�)(	���0�����
 8

�% �	&�	�$������	���B��)�������	��	���������)$�������&��D:�

*% B��)���$#���$�	���$���&�'����&�	)�

$% 0#���+	'#���&�3�")����	=��	�������	���	������)��&������3���)�����7

<3�")���)��0���E��8��%

�� ,% 2�)(	���0�����
 5

�% �	&�	�')�����B��)��������#�		����	���&�')����

*% 0#������	���)	���7�B��)���$�������������$)���&$������&��	���)	���

$% B��)����G	$��������	����������)��'��&��)���$���������$)	��

-% 2�)(	��#	�&�))�+�'�
 8

�% �	&�	��#	����9��(�	��$����)�����B��)���������	��������9,�

*% ,���)��	��#���&�))�+�'�����)�����


�����)	$�)	��#�(	���)	$�)���+	'#��	�$#�����

�����)	$�)	��#�(	���)	$�)���+	'#��	�$#�8���

�����)	$�)	��#�(	���)	$�)���+	'#��	�$#������

!����)	$�)	��#�(	���)	$�)���+	'#��	�$#������

"�)$�)��	�������*	���(	��'	���)	$�)���+	'#��

/D

-% 2�)(	��#	�&�))�+�'�
 8

�% �	&�	� (�)$��?������ B��)��� (�)$��?����� �&� ������)� ��**	���0#��� ��	
��(����'	���&�(�)$��?�����7

*% �	'�		��&���)��	�?�������)�����	�	���!����$�)$�)��	������)	$�)���+	'#��
<��)��0����&�����	�	�E�!�%

AAAAAAAAAAAAAAAAAAAAA



�������	� �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� �����������
���

��	�
������������������������

��������	
���� �� ����	�����
��
����
�������
	�������
	���������	�������	�����
�����
�����		��������	�������������
��	��������
�
��������

��� ������������� ���	!�������"����	
���
��#�$��%
&���
���&
'
�(���
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

$�)*+,-�.��/��%01��)2�3����3

��������
� ������	� ������
��!

�� "#���	�$���	$��������
  4

�% &���$����'�������(�#)#���'��	������	�$�''	�

*% �+	�� ,% �#	�������� "% �����	�� �% ��+�$�

�% *��'���$�-#$#�$���+	���(�	�	�����#	���)�����#���	�	�����$��'�)���$�''	�

*% �#	���	'���$ ,% �#	����'���$�

"% �#	����	���) �% �#	���	

 % *�#)#���'	$�'���-	)#�����	��'��#���$���	��'��+	���'�	�����������	��	���#��	��

*% .���#�	 ,% .�	��	� "% .	''� �% /'���$�

!% "��+�����$�������

*% 0�$�	��	�����#����	�� ,% �	$�	��	�����#����	��

"% 0���������(��	�� �% �	$�	��	��('����

�% *��	�'�)��(�)'�����

*% "��'�)�)'�������$'	������'�

,% /����)���'�	��)'����+	�-		����''	��

"% *''�-�)�)'�������$'	�����$��'�)�����''�

�% /'��)�)�)'�������$'	������	�'������-��	�

�% *�-��	������'	�$������������)��(�"�12"3 %���	��'��	��0���"�"3 �	4�5�'	��

#����	������)6'����

*% ���� ,% ���

"% ��� �% ��

�%+

����

�� ��� �



�����

�������	�
� ��� �������	�

�% �#	���������(����)	���	4��	��+����)��$�����	�� ��������'	��(�-��	�� (��� ��

��������+���������)�$#	�$�'����7�)��)	�����$#����8�"��3�
*% "3� ,% ,3� "% �3 �% *	�����

9% 0���#	�)�		�	�����#-����(�����#	����(�0��)����	��-#$#��(��#	�(�''�-�)�����	�

���������)����	��'�:

*% ,	�7	�	 ,% *�'�	 "% .'�$��	 �% ;��������#��

<% �#	��'�	����(���'�+�$����$���+	�����5	��+��+'	���)���	��'��'�-�#

*% /�'���' ,% "�������' "% 3'5	��' �% *''��(��#	�	

��% �#	����	��(�$#��)	��(�5�$������(�'�+�$���)��'�-�#��	��	�����	���	���	��	���

�	�����(

*% *�'�	����� ,% =�$�������	�

"% *$��5�'�	 �% 3'�	��

��% >#	��+���	����	'�	�������	$�	��(����$��������+��$���	$��)�����)��	��'�+'�$��

����$�''	�

*% 0���	��	��5�'��)	�����	$��� ,% &�$�($�'�$��#��	�����	$���

"% &�$�($�'�����	�����	$��� �% ?��	��(��#	�	

��% �#	����	��(�$���������(��#	��	��'������#	������(��#	�	'	$���$#	�$�'��	�	���

*% 2)# ,% ;�- "% �	��� �% "��@��+	���	�$�	�

� % *�)����(�	'��#��'������	��

*% 2)#�)������	��	�����	 ,% ;�-�)������	��	�����	

"% 2)#�$�'��($�5�'�	 �% ;�-�$�'��($�5�'�	

�!% >#$#��(��#	�(�''�-�)�)���$������+	���	�����$���	��)�����)���$#������)���#��:

*% ?���)	� ,% 3��)	� "% *�)�� �% 2	'��

AAAAAAAAAAAAAA



�����

�������	� � � �������	�
�

���������	����������	��������������������
� !

��"�������"��#�$��%�&�	���'�(���"�������"��#�$��%�&�	���

�����������	�
����������������� ������
���

��	�
������������������������

��������	
���� �� ����� ���������
��	�
�
��� !����������������������!�������

��"�
���� #�����
��	��	$���������������������
�

&B"�03?�C�0

�� *% &�'5	���0�����
 5

�% B��'����#$��1('��%�('��'�+�$�����

+% >��	���������'�����)�		�	�����#-����(�����#	����(�*��$��$��

$% *�����'	��(�-��	��������'����-���(��������$������(�''�-�)������	��������


��12�����3 '��2����11�� $�6��7�

"�12"3 %� �! ���

�)12"3 %� !9�� �!�

"�"'�  � ���

�)&3! !� ���

"�'$�'��	��	����������	����	�����������'�#����	����(�-��	������'	�

,% &�'5	���0�����
 8

�% >��	�����������$�'	���(�)�		��$#	������

+% �	(�	�&'��)	�����&$�'	��>#�����	��������5����)	��:

$% 2�-����	��(�$��������$���+	��	�	���	��+��-	)#��'�����	�#���:

 � *% &�'5	���0�����
 5

�% �	�$�+	� #����)	�� 	5�'����� ���� ���)	�� �+�������� �	$#����� �(

	'	$���$#	�$�'�$��������

+% B��'����#	��((	�	���5��	�	���(��	�������

$% 2�-�-''������	'	$��'�+�$����(���1�%�0"�	�)�	�1+%�D	(�)	����������	��:

,% &�'5	��#	�(�''�-�)�
 8

�% B��'��������	����������'�-��	��

+% <���)��(��'��(�	�������($�����-�#�����'��(�����?��'$��832���'�����������

��+�	4�	�����������-�#�����?�2"'�)�5	�������'����	���������*�+'�����������

-���$����$�	��-�#��������)��#	��'������	�	���)��#	����	����$	���	�)�5	

����'�	���������"�'$�'��	��#	������($�����5�'�	��(��'�����'	�

����

��



�����

�������	�
� �!� �������	�

&B"�03?�C�00

!� *% &�'5	���0�����
 5

�% B��'����((	�	�$	�+	�-		��$���������-���)#������������		'�

+% B��'���$������$��������-����)��(�+��+�$�'���	�	��-�#��	�����)����

$% ����)��#	��	�	���������(�$�'��($�5�'�	��(���)��	����(�	'�+��,��@��$�'���	�	��
�#	�(�''�-�)��	��'���-	�	��+���	��


=�'��	��(��#	�)��	����(�	'�+��������&�/�E���� �� 

>	)#���(�-��	����	��(���$��'�)�E� !����)

>	)#���(���	���$���	��	��E��������)

�	��	�����	��(�0�'	��-��	��E�����F�"

�	��	�����	��(�3��'	��-��	��E� <��F�"

�	�	���	��#	�)����������	��$�'��($�5�'�	���(�)��	����(�	'�

1���	�'��	���#	����(�$���	��������(���	���E��9���$�'6�)%

,% &�'5	���0�����
 8

�% �	(�	�$������	���B��'�������	��	���������'$�������(��D/�

+% B��'���$#���$�	���$���(�)����(�	'�

$% >#���-	)#���(�?�"'����	4��	�������	���	������'��(������?���'�����:

1?�"'���'��>���E��9��%

�� *% &�'5	���0�����
 5

�% �	(�	�)'�����B��'��������#�		����	���(�)'����

+% >#������	���'	���:�B��'���$�������������$'���($������(��	���'	���

$% B��'����G	$��������	����������'��)��(��'���$���������$'	��

,% &�'5	��#	�(�''�-�)�
 8

�% �	(�	��#	����.��5�	��$����'�����B��'���������	��������.*�

+% *���'��	��#���(�''�-�)�����'�����


�����'	$�'	��#�5	���'	$�'���-	)#��	�$#�����

�����'	$�'	��#�5	���'	$�'���-	)#��	�$#�9���

�����'	$�'	��#�5	���'	$�'���-	)#��	�$#������

!����'	$�'	��#�5	���'	$�'���-	)#��	�$#������

"�'$�'��	�������+	���5	��)	���'	$�'���-	)#��

3D

,% &�'5	��#	�(�''�-�)�
 8

�% �	(�	� 5�'$��7������ B��'��� 5�'$��7����� �(� ������'� ��++	���>#��� ��	
��5����)	���(�5�'$��7�����:

+% �	)�		��(���'��	�7�������'�����	�	���!����$�'$�'��	������'	$�'���-	)#��
1��'��>����(�����	�	�E�!�%

AAAAAAAAAAAAAAAAAAAAA



�������		� �������	�
��

� � � �

� � �
� � � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ����������
���

���	�
��������������������������

��������	
���� �� ����	����
���
����
��������	��������	�����
����������		�
������	��������������
	������
���
��� ����

!� �����������������	�������� ����	
���
��!�"��#
$���
���$
%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
��
'�!�"�$

"� #
������	�����	"���
��
����'���� �����

/&01%23����4���,5��0*���� ��

�����
���

�� � ���	�� 	�!�	!�����"	�
 �#�6#7#��

#$ ��!��%�&�������''''''''''��!�	�!	�

�$ ���	��% ($ ��!��% !$ #�	�% �$ )����%

##$ #����!�	���*	����!���	��"		

�$ #�������%��	��	 ($ ����	!��%��	��	

!$ +�%���!�%��	��	 �$ ,	%�&������	��	

###$ '''''''''''������(���!�*�������!��%�������������

�$ ����	 ($ -��!����� !$ .���%� �$ -!�����

#/$ 0 �! ��1�� 	�1�%%�"��&����!�%%	��!�%���%�%�&�2

�$ 0 	���������	��%�!�%��	�%�&��(	 �������	��%�!�%��	

($ 0 	�����	��%�!�%��	�%�&��(	 �����������	��%�!�%��	

!$ 0 	���	! ��%�&��%�&��(	 ���

�$ 0 	��(�	��!�!��%�&��(	 ���

/$ 0 �! ��1�� 	�1�%%�"��&����� 	��	��&�* �!�1�!����1���!��%�! ��&	�2

�$ ��&����������&�����

($ �	! ��%�&�!�%�����3�����

!$ ���*����������%��(���!������

�$ #�������%������	! ��%�&�!�%�&�"� 
��%



�����

�������	�
�� ��� �������		�

/#$ 4(���5�������������!���	��"�� 

�$ 6�"� ��1�*�1	������%�	��!�����

($ #�������%�5�����

!$ 6�"� ��1������!���	�

�$ 7%%�� 	��(�3	

/##$ ''''''''''�����������%�����!������	��*�!	���

�$ � ��&	 ($ +�3	�� !$ ���	��5����� �$ 7%%�� 	��(�3	

/###$ ''''''''''����!�����		�������3	 �!%	��1�!�%��	�

�$ �	! ��%�&� ($ ��� !$ ��!�	�� �$ 8��&��&	

#9$ 7����:�5�	�"�������!���	��"�� �'''''''''���3	�	���

�$ ��3	���&	

($ #������&������!��*����

!$ ;%�!�����	���&�����

�$ )��	��1�� 	��(�3	

9$ 0 ��!���	��� 	��	��<��!��%�&�=��������&	�	�%%��!�����		�����(	�� 	�<1����	=

�1���!��%�&��2

�$ >�%���� ($ ����0	(	

!$ 7�&���	�����	 �$ 6����6� �	

''''''''''''''



�����

�������		� ��� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ������
�?�

���	�
��������������������������

��������	
���� �� �� $�����.�%�	 ����%	��	�
�������
	���
��� #
������	�����	"���
��
����'���� �����

�� �	1��	���!��%�����������������	�*%����� 	�! ��!�	����!���1�!���	� #�

�� 0 �������(���5������2�-%�!����	�� 	���*�!���1��(���5���������#������!���	�� #�

?� �	1��	���������%�5����������	�*%���������	��1	���	�����#������!���	��� #�

�� �	1��	���!��%���3	�	���������%%������	�� 	��(@	!��3	���1���3	�	�����&�����

!��*����� #�

A� 0 ������1���%��&���5������2�-�*%����� 	�! ��!�	����!���1�(�	��!�!�� #�

�� �	1��	���!��%�! ��&	�����	�*%����� 	�1�!����	�*����(%	�1����!��%�! ��&	� #�

'''''''''''''''''''''



�����



�������		� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ����������
���

���	�
��������������������������

��������	
���� �� ����	����
���
����
��������	��������	�����
����������		�
������	��������������
	������
���
��� ����

!� �����������������	�������� ����	
���
��!�"��#
$���
���$
%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
��
'�!�"�$

"� #
������	�����	"���
��
����'���� �����

/&01%23����4���,5��0*���� ��

�����
���

�� � ���	�� 	�!�	!�����"	�
 �#�6#7#��

#$ %����&�'�	�"�������!���	��"�� �(((((((((���)	�	���

�$ ��)	���*	

+$ #������*������!��,����

!$ -.�!�����	���*�����

�$ /��	��0�� 	��+�)	

##$ 1 ��!���	��� 	��	��2��!��.�*�3��������*	�	�..��!�����		�����+	�� 	�20����	3

�0���!��.�*��4

�$ 5�.���� +$ ����1	+	

!$ %�*���	�����	 �$ 6����6� �	

###$ ((((((((((�����������.�����!������	��,�!	���

�$ � ��*	 +$ 7�)	�� !$ ���	��'����� �$ %..�� 	��+�)	

#8$ ((((((((((����!�����		�������)	 �!.	��0�!�.��	�

�$ �	! ��.�*� +$ ��� !$ ��!�	�� �$ 9��*��*	

8$ ��!��.�*�������((((((((((��!�	�!	�

�$ ���	��. +$ ��!��. !$ #�	�. �$ /����.

��%

� � � �



����0

�������	�
�� ��� �������		�

8#$ #����!�	���,	����!���	��"		

�$ #�������.��	��	 +$ ����	!��.��	��	

!$ 7�.���!�.��	��	 �$ :	.�*������	��	

8##$ (((((((((((������+���!�,�������!��.�������������

�$ ����	 +$ ;��!����� !$ <���.� �$ ;!�����

8###$ 1 �! ��0�� 	�0�..�"��*����!�..	��!�.���.�.�*�4

�$ 1 	���������	��.�!�.��	�.�*��+	 �������	��.�!�.��	

+$ 1 	�����	��.�!�.��	�.�*��+	 �����������	��.�!�.��	

!$ 1 	���	! ��.�*��.�*��+	 ���

�$ 1 	��+�	��!�!��.�*��+	 ���

#=$ 1 �! ��0�� 	�0�..�"��*����� 	��	��*�, �!�0�!����0���!��.�! ��*	�4

�$ ��*����������*�����

+$ �	! ��.�*�!�.�����)�����

!$ ���,����������.��+���!������

�$ #�������.������	! ��.�*�!�.�*�"� 

=$ >+���'�������������!���	��"�� 

�$ 6�"� ��0�,�0	������.�	��!�����

+$ #�������.�'�����

!$ 6�"� ��0������!���	�

�$ %..�� 	��+�)	

((((((((((((((



����0

�������		� ��� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ������
�?�

���	�
��������������������������

��������	
���� �� �� $�����.�%�	 ����%	��	�
�������
	���
��� #
������	�����	"���
��
����'���� �����

�� �	0��	���!��.�����������������	�,.����� 	�! ��!�	����!���0�!���	� #�

�� 1 �������+���'������4�;.�!����	�� 	���,�!���0��+���'���������#������!���	�� #�

?� �	0��	���������.�'����������	�,.���������	��0	���	�����#������!���	��� #�

�� �	0��	���!��.���)	�	���������..������	�� 	��+@	!��)	���0���)	�	�����*�����

!��,����� #�

A� 1 ������0���.��*���'������4�;�,.����� 	�! ��!�	����!���0�+�	��!�!�� #�

�� �	0��	���!��.�! ��*	�����	�,.����� 	�0�!����	�,����+.	�0����!��.�! ��*	� #�

(((((((((((((((((((((



����0



�������		� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ����������
���

���	�
��������������������������

��������	
���� �� ����	����
���
����
��������	��������	�����
����������		�
������	��������������
	������
���
��� ����

!� �����������������	�������� ����	
���
��!�"��#
$���
���$
%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
��
'�!�"�$

"� #
������	�����	"���
��
����'���� �����

/&01%23����4���,5��0*���� ��

�����
���

�� � ���	�� 	�!�	!�����"	�
 �#�6#7#��

#$ % �! ��&�� 	�&�''�"��(����� 	��	��(�) �!�&�!����&���!��'�! ��(	�*

�$ ��(����������(�����

+$ �	! ��'�(�!�'�����,�����

!$ ���)����������'��+���!������

�$ #�������'������	! ��'�(�!�'�(�"� 

##$ -+���.�������������!���	��"�� 

�$ /�"� ��&�)�&	������'�	��!�����

+$ #�������'�.�����

!$ /�"� ��&������!���	�

�$ 0''�� 	��+�,	

###$ 0����1�.�	�"�������!���	��"�� �222222222���,	�	���

�$ ��,	���(	

+$ #������(������!��)����

!$ 3'�!�����	���(�����

�$ 4��	��&�� 	��+�,	

��%

� � � �



�����

�������	�
�� ��� �������		�

#5$ % ��!���	��� 	��	��6��!��'�(�7��������(	�	�''��!�����		�����+	�� 	�6&����	7

�&���!��'�(��*

�$ 8�'���� +$ ����%	+	

!$ 0�(���	�����	 �$ /����/� �	

5$ 22222222222������+���!�)�������!��'�������������

�$ ����	 +$ 9��!����� !$ :���'� �$ 9!�����

5#$ % �! ��&�� 	�&�''�"��(����!�''	��!�'���'�'�(�*

�$ % 	���������	��'�!�'��	�'�(��+	 �������	��'�!�'��	

+$ % 	�����	��'�!�'��	�'�(��+	 �����������	��'�!�'��	

!$ % 	���	! ��'�(��'�(��+	 ���

�$ % 	��+�	��!�!��'�(��+	 ���

5##$ ��!��'�(�������2222222222��!�	�!	�

�$ ���	��' +$ ��!��' !$ #�	�' �$ 4����'

5###$ #����!�	���)	����!���	��"		

�$ #�������'��	��	 +$ ����	!��'��	��	

!$ ;�'���!�'��	��	 �$ <	'�(������	��	

#=$ 2222222222�����������'�����!������	��)�!	���

�$ � ��(	 +$ ;�,	�� !$ ���	��.����� �$ 0''�� 	��+�,	

=$ 2222222222����!�����		�������,	 �!'	��&�!�'��	�

�$ �	! ��'�(� +$ ��� !$ ��!�	�� �$ >��(��(	

22222222222222



�����

�������		� ��� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� �����
�?�

���	�
��������������������������

��������	
���� �� �� $�����.�%�	 ����%	��	�
�������
	���
��� #
������	�����	"���
��
����'���� �����

�� �	&��	���!��'�����������������	�)'����� 	�! ��!�	����!���&�!���	� #�

�� % �������+���.������*�9'�!����	�� 	���)�!���&��+���.���������#������!���	�� #�

?� �	&��	���������'�.����������	�)'���������	��&	���	�����#������!���	��� #�

�� �	&��	���!��'���,	�	���������''������	�� 	��+@	!��,	���&���,	�	�����(�����

!��)����� #�

A� % ������&���'��(���.������*�9�)'����� 	�! ��!�	����!���&�+�	��!�!�� #�

�� �	&��	���!��'�! ��(	�����	�)'����� 	�&�!����	�)����+'	�&����!��'�! ��(	� #�

222222222222222222222



�����



�������		� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ����������
���

���	�
��������������������������

��������	
���� �� ����	����
���
����
��������	��������	�����
����������		�
������	��������������
	������
���
��� ����

!� �����������������	�������� ����	
���
��!�"��#
$���
���$
%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
��
'�!�"�$

"� #
������	�����	"���
��
����'���� �����

/&01%23����4���,5��0*���� ��

�����
���

�� � ���	�� 	�!�	!�����"	�
 �#�6#7#��

#$ %%%%%%%%%%%������&���!�'�������!��(�������������

�$ ����	 &$ )��!����� !$ *���(� �$ )!�����

##$ + �! ��,�� 	�,�((�"��-����!�((	��!�(���(�(�-�.

�$ + 	���������	��(�!�(��	�(�-��&	 �������	��(�!�(��	

&$ + 	�����	��(�!�(��	�(�-��&	 �����������	��(�!�(��	

!$ + 	���	! ��(�-��(�-��&	 ���

�$ + 	��&�	��!�!��(�-��&	 ���

###$ + �! ��,�� 	�,�((�"��-����� 	��	��-�' �!�,�!����,���!��(�! ��-	�.

�$ ��-����������-�����

&$ �	! ��(�-�!�(�����/�����

!$ ���'����������(��&���!������

�$ #�������(������	! ��(�-�!�(�-�"� 

#0$ 1&���2�������������!���	��"�� 

�$ 3�"� ��,�'�,	������(�	��!�����

&$ #�������(�2�����

!$ 3�"� ��,������!���	�

�$ 4((�� 	��&�/	
��%

� � � �



�����

�������	�
�� ��� �������		�

0$ %%%%%%%%%%�����������(�����!������	��'�!	���

�$ � ��-	 &$ 5�/	�� !$ ���	��2����� �$ 4((�� 	��&�/	

0#$ %%%%%%%%%%����!�����		�������/	 �!(	��,�!�(��	�

�$ �	! ��(�-� &$ ��� !$ ��!�	�� �$ 6��-��-	

0##$ 4����7�2�	�"�������!���	��"�� �%%%%%%%%%���/	�	���

�$ ��/	���-	

&$ #������-������!��'����

!$ 8(�!�����	���-�����

�$ 9��	��,�� 	��&�/	

0###$ + ��!���	��� 	��	��:��!��(�-�;��������-	�	�((��!�����		�����&	�� 	�:,����	;

�,���!��(�-��.

�$ <�(���� &$ ����+	&	

!$ 4�-���	�����	 �$ 3����3� �	

#=$ ��!��(�-�������%%%%%%%%%%��!�	�!	�

�$ ���	��( &$ ��!��( !$ #�	�( �$ 9����(

=$ #����!�	���'	����!���	��"		

�$ #�������(��	��	 &$ ����	!��(��	��	

!$ 5�(���!�(��	��	 �$ >	(�-������	��	

%%%%%%%%%%%%%%



�����

�������		� ��� �������	�
��

� � � �

� � �

���������	���������������������������� �!�"�#$

�%&�%�%'(

���� )*��� �� � �� �� � +,� ����-��������+��.��

�����������	�
������������������� ������
�?�

���	�
��������������������������

��������	
���� �� �� $�����.�%�	 ����%	��	�
�������
	���
��� #
������	�����	"���
��
����'���� �����

�� �	,��	���!��(�����������������	�'(����� 	�! ��!�	����!���,�!���	� #�

�� + �������&���2������.�)(�!����	�� 	���'�!���,��&���2���������#������!���	�� #�

?� �	,��	���������(�2����������	�'(���������	��,	���	�����#������!���	��� #�

�� �	,��	���!��(���/	�	���������((������	�� 	��&@	!��/	���,���/	�	�����-�����

!��'����� #�

A� + ������,���(��-���2������.�)�'(����� 	�! ��!�	����!���,�&�	��!�!�� #�

�� �	,��	���!��(�! ��-	�����	�'(����� 	�,�!����	�'����&(	�,����!��(�! ��-	� #�

%%%%%%%%%%%%%%%%%%%%%



�����



�������	
� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� ����������
���

���	�
�������������������������

��������	
���� �� ����	
������
��
����
���������������������������	
���
��������
�
������������	
������
��������������

�� �
�����	�	���	����
��
��	������������

�� ����������������� ��
��	��������	������
�!�����"���
#�����������������	
������
��
��������

$� ���������� !"#���	$�����������	
���
��%����&
'���
���'
(
�)���
������
�����	
�*��'%'�+���,% � - +.�
��/
�
��%���'

-*./)01��� 2��34��.5��� !��

�����
���

�� � ���	�� 	�!�	!�����"	��#�� 	�#�$$�"��%�
 ��6��7���

�& ' 	��� 	�	�($��		� �����	�� �����	����		����������!�$$	����

�& )�*�	�(����*�$��� *& ���#$�!���#����		��

!& �$������!��$�	(	�	�����+	 �& ,��	��#�� 	��*�+	

�& -./��������#�

�& -��	$$�%	���.	���0��/�% �� *& -�������$�.	���0��/�% ��

!& -��	$$	!���$�.�(	���/�% �� �& ,��	��#�� 	��*�+	

�& 1����	�������#��(	!�#�!�%����������	�+!	��(	������%�� 	���##		�!	�����*	

���	�����%���##		������	�����!�$$	����

�& ��(��% � *& ���	���

!& .��	�� �& ,��	��#�� 	��*�+	

2& � 	�*�%����*��� 	����	�������#����(�+��%�� 	�	!�����!������� 	����		��

���!�$$	����

�& ����	 *& ��$$	!��+	�*�%�����%

!& 1�� ���������	�(����*�$��� �& ,��	��#�� 	��*�+	

���)�

����

&!� ��� �



�����

�������	�
�� ��� �������	
�

�& 3/-45��0�� 	������	$��	����

�& ����+����� *& 6	��	� �(

!& 7� �!� �& �	���*��$���%

8& .��	������%�+	����

�& .���!������(�!	�� *& �	+�!	

!& 1� �& ,��	��#�� 	��*�+	

�& 1$�%��	������� 	�%��$������1� 		�!	����� 	�	� �!�$�(��!�($	������%�� 	

�!��+���	��!���*	�	#		����

�& �������	�� *& ����(	�����

!& 7�(�� � �& ���#��	�!	

9& 3:�710���������$��#

�& :����!��$����$���� *& /�������$����

!& 7;��������$���� �& ,��	��#�� 	��*�+	

<& 5/��	���

�& 5�����/	���!	 *& 5������/	�(����*�$���

!& 5	���/	���!	 �& 5�����/	������!	

��& 1��� �!!�(�����=>�*=+�!������ � ��� 	;��	�� 	�(	���	�� ���$$�� ���"$	�%	�

�	$#�	%�$����������!��!	�	���	+�!	����� 	�(�*$�!����!�$$	����

�& 6	��	� �( *& .�#	�����

!& 7� �!� �& ,��	��#�� 	��*�+	

??????????????



�����

�������	
� ��� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� �����
�2�

���	�
�������������������������

��������	
���� �� !����������
������	
�������	��������
������������	
��
����
��������������

�� �
�����	�	���	����
��
��	�����������

�� �	#��	�	� �!�����$����� �����+�$�	��7�($����� 	��*>	!��+	���#��������%�� 	�	

����	�� ��

�� ���!������(	��#���;���� ��

2� 7�($����� 	���	(����+�$+	�����!����%������ 	��������	���	��� ��

�� 7�($����!��#$�!���#����		��� ��

8� ���!����!��	��#�	� �!���#�������	�(�#	������$�*������! �����������������#

	�%��		��@-����&� ��

?????????????????????

����

&!�



�����



�������	
� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� ����������
���

���	�
�������������������������

��������	
���� �� ����	
������
��
����
���������������������������	
���
��������
�
������������	
������
��������������

�� �
�����	�	���	����
��
��	������������

�� ����������������� ��
��	��������	������
�!�����"���
#�����������������	
������
��
��������

$� ���������� !"#���	$�����������	
���
��%����&
'���
���'
(
�)���
������
�����	
�*��'%'�+���,% � - +.�
��/
�
��%���'

-*./)01��� 2��34��.5��� !��

�����
���

�� � ���	�� 	�!�	!�����"	��#�� 	�#�$$�"��%�
 ��6��7���

�& '(��	���

�& '�����(	���!	 )& '������(	�*����)�$���

!& '	���(	���!	 �& '�����(	������!	

�& +��� �!!�*�����,-�),.�!������ � ��� 	/��	�� 	�*	���	�� ���$$�� ���"$	�%	�

�	$#�	%�$����������!��!	�	���	.�!	����� 	�*�)$�!����!�$$	����

�& 0	��	� �* )& 1�#	�����

!& 2� �!� �& 3��	��#�� 	��)�.	

�& +$�%��	������� 	�%��$������+� 		�!	����� 	�	� �!�$�*��!�*$	������%�� 	

�!��.���	��!���)	�	#		����

�& �������	�� )& ����*	�����

!& 2�*�� � �& ���#��	�!	

4& 56�2+7���������$��#

�& 6����!��$����$���� )& (�������$����

!& 2/��������$���� �& 3��	��#�� 	��)�.	

���)�

����

&!� ��� .



����.

�������	�
�� ��� �������	
�

�& 8 	��� 	�	�*$��		� �����	�� �����	����		����������!�$$	����

�& 9�)�	�*����)�$��� )& ���#$�!���#����		��

!& �$������!��$�	*	�	�����.	 �& 3��	��#�� 	��)�.	

:& ;1(��������#�

�& ;��	$$�%	���1	���7��(�% �� )& ;�������$�1	���7��(�% ��

!& ;��	$$	!���$�1�*	���(�% �� �& 3��	��#�� 	��)�.	

�& +����	�������#��*	!�#�!�%����������	�.!	��*	������%�� 	���##		�!	�����)	

���	�����%���##		������	�����!�$$	����

�& ��*��% � )& ���	���

!& 1��	�� �& 3��	��#�� 	��)�.	

<& � 	�)�%����)��� 	����	�������#����*�.��%�� 	�	!�����!������� 	����		��

���!�$$	����

�& ����	 )& ��$$	!��.	�)�%�����%

!& +�� ���������	�*����)�$��� �& 3��	��#�� 	��)�.	

=& 5(;>'��7�� 	������	$��	����

�& ����.����� )& 0	��	� �*

!& 2� �!� �& �	���)��$���%

��& 1��	������%�.	����

�& 1���!������*�!	�� )& �	.�!	

!& +� �& 3��	��#�� 	��)�.	

??????????????



����.

�������	
� ��� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� �����
�4�

���	�
�������������������������

��������	
���� �� !����������
������	
�������	��������
������������	
��
����
��������������

�� �
�����	�	���	����
��
��	�����������

�� �	#��	�	� �!�����$����� �����.�$�	��2�*$����� 	��)-	!��.	���#��������%�� 	�	

����	�� ��

�� ���!������*	��#���/���� ��

4� 2�*$����� 	���	*����.�$.	�����!����%������ 	��������	���	��� ��

�� 2�*$����!��#$�!���#����		��� ��

:� ���!����!��	��#�	� �!���#�������	�*�#	������$�)������! �����������������#

	�%��		��@;����&� ��

?????????????????????

����

&!�



����.



�������	
� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� ����������
���

���	�
�������������������������

��������	
���� �� ����	
������
��
����
���������������������������	
���
��������
�
������������	
������
��������������

�� �
�����	�	���	����
��
��	������������

�� ����������������� ��
��	��������	������
�!�����"���
#�����������������	
������
��
��������

$� ���������� !"#���	$�����������	
���
��%����&
'���
���'
(
�)���
������
�����	
�*��'%'�+���,% � - +.�
��/
�
��%���'

-*./)01��� 2��34��.5��� !��

�����
���

�� � ���	�� 	�!�	!�����"	��#�� 	�#�$$�"��%�
 ��6��7���

�& '()*+��,�� 	������	$��	����

�& ����-����� .& /	��	� �0

!& 1� �!� �& �	���.��$���%

�& 2��	������%�-	����

�& 2���!������0�!	�� .& �	-�!	

!& 3� �& 4��	��#�� 	��.�-	

�& +(��	���

�& +�����(	���!	 .& +������(	�0����.�$���

!& +	���(	���!	 �& +�����(	������!	

5& 3��� �!!�0�����67�.6-�!������ � ��� 	8��	�� 	�0	���	�� ���$$�� ���"$	�%	�

�	$#�	%�$����������!��!	�	���	-�!	����� 	�0�.$�!����!�$$	����

�& /	��	� �0 .& 2�#	�����

!& 1� �!� �& 4��	��#�� 	��.�-	

���)�

����

&!� ��� �



�����

�������	�
�� ��� �������	
�

�& 3����	�������#��0	!�#�!�%����������	�-!	��0	������%�� 	���##		�!	�����.	

���	�����%���##		������	�����!�$$	����

�& ��0��% � .& ���	���

!& 2��	�� �& 4��	��#�� 	��.�-	

9& � 	�.�%����.��� 	����	�������#����0�-��%�� 	�	!�����!������� 	����		��

���!�$$	����

�& ����	 .& ��$$	!��-	�.�%�����%

!& 3�� ���������	�0����.�$��� �& 4��	��#�� 	��.�-	

�& : 	��� 	�	�0$��		� �����	�� �����	����		����������!�$$	����

�& ;�.�	�0����.�$��� .& ���#$�!���#����		��

!& �$������!��$�	0	�	�����-	 �& 4��	��#�� 	��.�-	

<& )2(��������#�

�& )��	$$�%	���2	���,��(�% �� .& )�������$�2	���,��(�% ��

!& )��	$$	!���$�2�0	���(�% �� �& 4��	��#�� 	��.�-	

=& 3$�%��	������� 	�%��$������3� 		�!	����� 	�	� �!�$�0��!�0$	������%�� 	

�!��-���	��!���.	�	#		����

�& �������	�� .& ����0	�����

!& 1�0�� � �& ���#��	�!	

��& '>�13,���������$��#

�& >����!��$����$���� .& (�������$����

!& 18��������$���� �& 4��	��#�� 	��.�-	

??????????????



�����

�������	
� ��� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� �����
�5�

���	�
�������������������������

��������	
���� �� !����������
������	
�������	��������
������������	
��
����
��������������

�� �
�����	�	���	����
��
��	�����������

�� �	#��	�	� �!�����$����� �����-�$�	��1�0$����� 	��.7	!��-	���#��������%�� 	�	

����	�� ��

�� ���!������0	��#���8���� ��

5� 1�0$����� 	���	0����-�$-	�����!����%������ 	��������	���	��� ��

�� 1�0$����!��#$�!���#����		��� ��

9� ���!����!��	��#�	� �!���#�������	�0�#	������$�.������! �����������������#

	�%��		��@)����&� ��

?????????????????????

����

&!�



�����



�������	
� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� ����������
���

���	�
�������������������������

��������	
���� �� ����	
������
��
����
���������������������������	
���
��������
�
������������	
������
��������������

�� �
�����	�	���	����
��
��	������������

�� ����������������� ��
��	��������	������
�!�����"���
#�����������������	
������
��
��������

$� ���������� !"#���	$�����������	
���
��%����&
'���
���'
(
�)���
������
�����	
�*��'%'�+���,% � - +.�
��/
�
��%���'

-*./)01��� 2��34��.5��� !��

�����
���

�� � ���	�� 	�!�	!�����"	��#�� 	�#�$$�"��%�
 ��6��7���

�& '����	�������#��(	!�#�!�%����������	�)!	��(	������%�� 	���##		�!	�����*	

���	�����%���##		������	�����!�$$	����

�& ��(��% � *& ���	���

!& +��	�� �& ,��	��#�� 	��*�)	

�& � 	�*�%����*��� 	����	�������#����(�)��%�� 	�	!�����!������� 	����		��

���!�$$	����

�& ����	 *& ��$$	!��)	�*�%�����%

!& '�� ���������	�(����*�$��� �& ,��	��#�� 	��*�)	

�& -./01��2�� 	������	$��	����

�& ����)����� *& 3	��	� �(

!& 4� �!� �& �	���*��$���%

5& +��	������%�)	����

�& +���!������(�!	�� *& �	)�!	

!& '� �& ,��	��#�� 	��*�)	
���)�

����

&!� ��� �



�����

�������	�
�� ��� �������	
�

�& '$�%��	������� 	�%��$������'� 		�!	����� 	�	� �!�$�(��!�($	������%�� 	

�!��)���	��!���*	�	#		����

�& �������	�� *& ����(	�����

!& 4�(�� � �& ���#��	�!	

6& -7�4'2���������$��#

�& 7����!��$����$���� *& .�������$����

!& 48��������$���� �& ,��	��#�� 	��*�)	

�& 1.��	���

�& 1�����.	���!	 *& 1������.	�(����*�$���

!& 1	���.	���!	 �& 1�����.	������!	

9& '��� �!!�(�����:;�*:)�!������ � ��� 	8��	�� 	�(	���	�� ���$$�� ���"$	�%	�

�	$#�	%�$����������!��!	�	���	)�!	����� 	�(�*$�!����!�$$	����

�& 3	��	� �( *& +�#	�����

!& 4� �!� �& ,��	��#�� 	��*�)	

<& = 	��� 	�	�($��		� �����	�� �����	����		����������!�$$	����

�& >�*�	�(����*�$��� *& ���#$�!���#����		��

!& �$������!��$�	(	�	�����)	 �& ,��	��#�� 	��*�)	

��& /+.��������#�

�& /��	$$�%	���+	���2��.�% �� *& /�������$�+	���2��.�% ��

!& /��	$$	!���$�+�(	���.�% �� �& ,��	��#�� 	��*�)	

??????????????



�����

�������	
� ��� �������	�
��

����������	����������������������� ��� !�"�#��$

���%�����&�&'� �(����	���)%����)&����(�*���&+�(,-�&

���,��

�����������	�
������������������� �����
�5�

���	�
�������������������������

��������	
���� �� !����������
������	
�������	��������
������������	
��
����
��������������

�� �
�����	�	���	����
��
��	�����������

�� �	#��	�	� �!�����$����� �����)�$�	��4�($����� 	��*;	!��)	���#��������%�� 	�	

����	�� ��

�� ���!������(	��#���8���� ��

5� 4�($����� 	���	(����)�$)	�����!����%������ 	��������	���	��� ��

�� 4�($����!��#$�!���#����		��� ��

6� ���!����!��	��#�	� �!���#�������	�(�#	������$�*������! �����������������#

	�%��		��@/����&� ��

?????????????????????

����

&!�



�����



�������	
� �������	�
��

� � � �

� � �
� � � �

����������	����������������������� ��� !�"���#$

�%&'&(�%�
����)������ �*�	�+������%!,����

�����������	�
������������������� �����������
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �
����
���� ����	��������	����� 
��������
�		��������	��������������
	������
���
��� ����

!� �����������������	��� ����� ����	
���
��!�"��#
$� �

���$�%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
�

'�!�"�$

"� #
���������	"���
��
������.��

(%-.&/0��� 1��23��-,��� !��

�����
���

�� � ���	�� 	�!�	!�����	����"	��
 #�

�# $ �! ��%�� 	�%����&��'������������(	��%�	�����!�������	!�����!�

�# )�!��	�	�����!��� *# +�!	�	�����!���

!# ,�������	�����!��� �# �����	�����!���

�# -	�������*���	� �"	�..........

�# /	'���"	�!����(�!	�	�����!�����%��	����

*# +�����"	�!����(�!	�	�����!�����%��	����

!# +�����"	���!��	�	�����!�����%��	����

�# /	'���"	���!��	�	�����!�����%��	����

�# ���(	�����������'�%	&��	��	�����&�����..........����	��

�# ����(��� *# ����(������!�!��(	������

!# 0��'�(��� �# ���(���

1# 2�*���&���� 	��	��	����&		������ �&���!�	����������&	�(�!	�� ���%���

&		�	���� �&��� ���������	3��(�	��%

�# +�!	����!��������� *# +	��������(�!��'

!# 2����%�� 	��*�"	 �# /��	��%�� 	��*�"	

���&�



�����

�������	�
�� ��� �������	
�

�# ���4�5������)����������6	�����&����'�%�����)�������/�����,�2��� 	

��!��	�	��	��*��4�5������(����%

�# � 	�7�+��%�)���������7/+��%�,�2

*# )����8��7�+�����,�28��7�+

!# )������7/+�����,�28��7�+

�# )������7/+�����,�28��7/+

9# ��!����%��&��%���!��	�!���*	�	3(����	��� ��' �"���������	����)��� 	�%���

���	��������&���	!�����	�!�����		��& ����	�� ��	��	!����:

�# ;���	 ��������*����	��

*# -����	�������'�"	��	��

!# ;���	 ��������'�"	��	��

�# 7�"	��	����������	������������	

�# � 	��+��!���*	��	%��	������ ���%�!������%��

�# � ��'	������!��	�� �����������(	��

*# � ��'	������!��	�� �������(	��

!# 7�"	����������!��	�� ����������!�����	�

�# 7�"	����������!��	�� ������!�����	�

<# )����	����!��������%��������4	�	"	�-�����%�)�����!���........�-������	�

�# �	!	��	

*# )�!	��	

!# ��������

�# /��	��%�� 	��*�"	

=# >��!���(���!�����!���	!�	��&�� �.......

�# )���	��%�!�	�!�

*# ?3(����������(���

!# +�*��!�	"	��	�����	3(	�����	

�# ���������%����	����((��

��# ����'�� 	�(	�����%���%��������	*����*	�	%�����	�� ���!	������*	!���	

�# � 	�� �"	����(����	���������

*# 4	���&�� ��%��	*����!	��	�

!# 4	���&�� ��%��	*���	!	��	�

�# � 	�� �"	����(�����	�������

..............



�����

�������	
� ��� �������	�
��

� � � �

� � �

����������	����������������������� ��� !�"���#$
�%&'&(�%�

����)������ �*�	�+������%!,����

�����������	�
������������������� �����
�1�
���	�
�������������������������

��������	
���� �� �� $�����'
�������
	���	��	%�����
	���	��-�

	�)�����

!� #
���������	"���
��
������.��

�� $ ������	!�����!�(�*�	��:����!����"������*���!�	!�����!�(�*�	��� #�

�� $ ������	!�����!��:�������'��� �*	�&		����!��������!��	!�����!�� #�

1� ���!����(�!	��	�	���������� ��' ��	�����������((���%�!	�� #�

�� �	%��	�!�����(�����%��!������	3(������ 	��	�	���������%�!�����(����� #�

9� $ ��������%�������:��	�!�*	�� 	�	%%	!����%���%������� #�

�� �	%��	�!	�����*�����'��	3(�����%��!������%�!	�����*�����'� #�

.....................



�����



�������	
� �������	�
��

� � � �

� � �
� � � �

����������	����������������������� ��� !�"���#$

�%&'&(�%�
����)������ �*�	�+������%!,����

�����������	�
������������������� �����������
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �
����
���� ����	��������	����� 
��������
�		��������	��������������
	������
���
��� ����

!� �����������������	��� ����� ����	
���
��!�"��#
$� �

���$�%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
�

'�!�"�$

"� #
���������	"���
��
������.��

(%-.&/0��� 1��23��-,��� !��

�����
���

�� � ���	�� 	�!�	!�����	����"	��
 #�

�# $��!���%���!�����!���	!�	��&�� �'''''''

�# (���	��)�!�	�!�

*# +,%����������%���

!# -�*��!�	"	��	�����	,%	�����	

�# ���������)����	����%%��

�# ����.�� 	�%	�����)���)��������	*����*	�	)�����	�� ���!	������*	!���	

�# � 	�� �"	����%����	���������

*# /	���&�� ��)��	*����!	��	�

!# /	���&�� ��)��	*���	!	��	�

�# � 	�� �"	����%�����	�������

�# � 	��-��!���*	��	)��	������ ���)�!������)��

�# � ��.	������!��	�� �����������%	��

*# � ��.	������!��	�� �������%	��

!# 0�"	����������!��	�� ����������!�����	�

�# 0�"	����������!��	�� ������!�����	�

���&�



����-

�������	�
�� ��� �������	
�

1# (����	����!��������)��������/	�	"	�2�����)�(�����!���''''''''�2������	�

�# �	!	��	

*# (�!	��	

!# ��������

�# 3��	��)�� 	��*�"	

�# 4 �! ��)�� 	�)����&��.������������%	��)�	�����!�������	!�����!�

�# (�!��	�	�����!��� *# -�!	�	�����!���

!# 5�������	�����!��� �# �����	�����!���

6# 2	�������*���	� �"	�''''''''''

�# 3	.���"	�!����%�!	�	�����!�����)��	����

*# -�����"	�!����%�!	�	�����!�����)��	����

!# -�����"	���!��	�	�����!�����)��	����

�# 3	.���"	���!��	�	�����!�����)��	����

�# ���%	�����������.�)	&��	��	�����&�����''''''''''����	��

�# ����%��� *# ����%������!�!��%	������

!# 7��.�%��� �# ���%���

8# 9�*���&���� 	��	��	����&		������ �&���!�	����������&	�%�!	�� ���)���

&		�	���� �&��� ���������	,��%�	��)

�# -�!	����!��������� *# -	��������%�!��.

!# 9����)�� 	��*�"	 �# 3��	��)�� 	��*�"	

:# ���/�;������(����������<	�����&����.�)�����(�������3�����5�9��� 	

��!��	�	��	��*��/�;������%����)

�# � 	�0�-��)�(���������03-��)�5�9

*# (����=��0�-�����5�9=��0�-

!# (������03-�����5�9=��0�-

�# (������03-�����5�9=��03-

��# ��!����)��&��)���!��	�!���*	�	,%����	��� ��. �"���������	����(��� 	�)���

���	��������&���	!�����	�!�����		��& ����	�� ��	��	!����>

�# ?���	 ��������*����	��

*# 2����	�������.�"	��	��

!# ?���	 ��������.�"	��	��

�# 0�"	��	����������	������������	

''''''''''''''



����-

�������	
� ��� �������	�
��

� � � �

� � �

����������	����������������������� ��� !�"���#$
�%&'&(�%�

����)������ �*�	�+������%!,����

�����������	�
������������������� �����
�1�
���	�
�������������������������

��������	
���� �� �� $�����'
�������
	���	��	%�����
	���	��-�

	�)�����

!� #
���������	"���
��
������.��

�� 4 ������	!�����!�%�*�	��>����!����"������*���!�	!�����!�%�*�	��� #�

�� 4 ������	!�����!��>�������.��� �*	�&		����!��������!��	!�����!�� #�

1� ���!����%�!	��	�	���������� ��. ��	�����������%%���)�!	�� #�

�� �	)��	�!�����%�����)��!������	,%������ 	��	�	���������)�!�����%����� #�

6� 4 ��������)�������>��	�!�*	�� 	�	))	!����)���)������� #�

�� �	)��	�!	�����*�����.��	,%�����)��!������)�!	�����*�����.� #�

'''''''''''''''''''''



����-



�������	
� �������	�
��

� � � �

� � �
� � � �

����������	����������������������� ��� !�"���#$

�%&'&(�%�
����)������ �*�	�+������%!,����

�����������	�
������������������� �����������
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �
����
���� ����	��������	����� 
��������
�		��������	��������������
	������
���
��� ����

!� �����������������	��� ����� ����	
���
��!�"��#
$� �

���$�%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
�

'�!�"�$

"� #
���������	"���
��
������.��

(%-.&/0��� 1��23��-,��� !��

�����
���

�� � ���	�� 	�!�	!�����	����"	��
 #�

�# ���$�%������&����������'	�����(����)�*�����&�������+�����,�-��� 	

��!��	�	��	��.��$�%������/����*

�# � 	�0�1��*�&���������0+1��*�,�-

.# &����2��0�1�����,�-2��0�1

!# &������0+1�����,�-2��0�1

�# &������0+1�����,�-2��0+1

�# ��!����*��(��*���!��	�!���.	�	3/����	��� ��) �"���������	����&��� 	�*���

���	��������(���	!�����	�!�����		��( ����	�� ��	��	!����4

�# 5���	 ��������.����	��

.# 6����	�������)�"	��	��

!# 5���	 ��������)�"	��	��

�# 0�"	��	����������	������������	

�# 7��!���/���!�����!���	!�	��(�� �8888888

�# &���	��*�!�	�!�

.# 93/����������/���

!# 1�.��!�	"	��	�����	3/	�����	

�# ���������*����	����//��
���&�



�����

�������	�
�� ��� �������	
�

:# ����)�� 	�/	�����*���*��������	.����.	�	*�����	�� ���!	������.	!���	

�# � 	�� �"	����/����	���������

.# $	���(�� ��*��	.����!	��	�

!# $	���(�� ��*��	.���	!	��	�

�# � 	�� �"	����/�����	�������

�# ���/	�����������)�*	(��	��	�����(�����8888888888����	��

�# ����/��� .# ����/������!�!��/	������

!# ;��)�/��� �# ���/���

<# -�.���(���� 	��	��	����(		������ �(���!�	����������(	�/�!	�� ���*���

(		�	���� �(��� ���������	3��/�	��*

�# 1�!	����!��������� .# 1	��������/�!��)

!# -����*�� 	��.�"	 �# +��	��*�� 	��.�"	

�# = �! ��*�� 	�*����(��)������������/	��*�	�����!�������	!�����!�

�# &�!��	�	�����!��� .# 1�!	�	�����!���

!# ,�������	�����!��� �# �����	�����!���

># 6	�������.���	� �"	�8888888888

�# +	)���"	�!����/�!	�	�����!�����*��	����

.# 1�����"	�!����/�!	�	�����!�����*��	����

!# 1�����"	���!��	�	�����!�����*��	����

�# +	)���"	���!��	�	�����!�����*��	����

?# � 	��1��!���.	��	*��	������ ���*�!������*��

�# � ��)	������!��	�� �����������/	��

.# � ��)	������!��	�� �������/	��

!# 0�"	����������!��	�� ����������!�����	�

�# 0�"	����������!��	�� ������!�����	�

��# &����	����!��������*��������$	�	"	�6�����*�&�����!���88888888�6������	�

�# �	!	��	

.# &�!	��	

!# ��������

�# +��	��*�� 	��.�"	

88888888888888



�����

�������	
� ��� �������	�
��

� � � �

� � �

����������	����������������������� ��� !�"���#$
�%&'&(�%�

����)������ �*�	�+������%!,����

�����������	�
������������������� �����
�:�
���	�
�������������������������

��������	
���� �� �� $�����'
�������
	���	��	%�����
	���	��-�

	�)�����

!� #
���������	"���
��
������.��

�� = ������	!�����!�/�.�	��4����!����"������.���!�	!�����!�/�.�	��� #�

�� = ������	!�����!��4�������)��� �.	�(		����!��������!��	!�����!�� #�

:� ���!����/�!	��	�	���������� ��) ��	�����������//���*�!	�� #�

�� �	*��	�!�����/�����*��!������	3/������ 	��	�	���������*�!�����/����� #�

<� = ��������*�������4��	�!�.	�� 	�	**	!����*���*������� #�

�� �	*��	�!	�����.�����)��	3/�����*��!������*�!	�����.�����)� #�

888888888888888888888



�����



�������	
� �������	�
��

� � � �

� � �
� � � �

����������	����������������������� ��� !�"���#$

�%&'&(�%�
����)������ �*�	�+������%!,����

�����������	�
������������������� �����������
���

���	�
�������������������������

��������	
���� �� ����	�� ��
�� �
����
���� ����	��������	����� 
��������
�		��������	��������������
	������
���
��� ����

!� �����������������	��� ����� ����	
���
��!�"��#
$� �

���$�%
�&��'
�"����
����	
�(��$!$�)���*!���+�),�
��-
�

'�!�"�$

"� #
���������	"���
��
������.��

(%-.&/0��� 1��23��-,��� !��

�����
���

�� � ���	�� 	�!�	!�����	����"	��
 #�

�# ���$	�����������%�&	'��	��	�����'�����((((((((((����	��

�# ����$��� )# ����$������!�!��$	������

!# *��%�$��� �# ���$���

�# +�)���'���� 	��	��	����'		������ �'���!�	����������'	�$�!	�� ���&���

'		�	���� �'��� ���������	,��$�	��&

�# -�!	����!��������� )# -	��������$�!��%

!# +����&�� 	��)�"	 �# .��	��&�� 	��)�"	

�# ���/�0������1����������2	�����'����%�&�����1�������.�����3�+��� 	

��!��	�	��	��)��/�0������$����&

�# � 	�4�-��&�1���������4.-��&�3�+

)# 1����5��4�-�����3�+5��4�-

!# 1������4.-�����3�+5��4�-

�# 1������4.-�����3�+5��4.-

���&�



�����

�������	�
�� ��� �������	
�

6# ��!����&��'��&���!��	�!���)	�	,$����	��� ��% �"���������	����1��� 	�&���

���	��������'���	!�����	�!�����		��' ����	�� ��	��	!����7

�# 8���	 ��������)����	��

)# 9����	�������%�"	��	��

!# 8���	 ��������%�"	��	��

�# 4�"	��	����������	������������	

�# � 	��-��!���)	��	&��	������ ���&�!������&��

�# � ��%	������!��	�� �����������$	��

)# � ��%	������!��	�� �������$	��

!# 4�"	����������!��	�� ����������!�����	�

�# 4�"	����������!��	�� ������!�����	�

:# 1����	����!��������&��������/	�	"	�9�����&�1�����!���((((((((�9������	�

�# �	!	��	

)# 1�!	��	

!# ��������

�# .��	��&�� 	��)�"	

�# ;��!���$���!�����!���	!�	��'�� �(((((((

�# 1���	��&�!�	�!�

)# <,$����������$���

!# -�)��!�	"	��	�����	,$	�����	

�# ���������&����	����$$��

=# ����%�� 	�$	�����&���&��������	)����)	�	&�����	�� ���!	������)	!���	

�# � 	�� �"	����$����	���������

)# /	���'�� ��&��	)����!	��	�

!# /	���'�� ��&��	)���	!	��	�

�# � 	�� �"	����$�����	�������

># ? �! ��&�� 	�&����'��%������������$	��&�	�����!�������	!�����!�

�# 1�!��	�	�����!��� )# -�!	�	�����!���

!# 3�������	�����!��� �# �����	�����!���

��# 9	�������)���	� �"	�((((((((((

�# .	%���"	�!����$�!	�	�����!�����&��	����

)# -�����"	�!����$�!	�	�����!�����&��	����

!# -�����"	���!��	�	�����!�����&��	����

�# .	%���"	���!��	�	�����!�����&��	����

((((((((((((((



�����

�������	
� ��� �������	�
��

� � � �

� � �

����������	����������������������� ��� !�"���#$
�%&'&(�%�

����)������ �*�	�+������%!,����

�����������	�
������������������� �����
�6�
���	�
�������������������������

��������	
���� �� �� $�����'
�������
	���	��	%�����
	���	��-�

	�)�����

!� #
���������	"���
��
������.��

�� ? ������	!�����!�$�)�	��7����!����"������)���!�	!�����!�$�)�	��� #�

�� ? ������	!�����!��7�������%��� �)	�'		����!��������!��	!�����!�� #�

6� ���!����$�!	��	�	���������� ��% ��	�����������$$���&�!	�� #�

�� �	&��	�!�����$�����&��!������	,$������ 	��	�	���������&�!�����$����� #�

:� ? ��������&�������7��	�!�)	�� 	�	&&	!����&���&������� #�

�� �	&��	�!	�����)�����%��	,$�����&��!������&�!	�����)�����%� #�

(((((((((((((((((((((



�����



�������	
� SLR-VB – 803

Seat
No.

T.E. (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

STRESS AND COPING

Day and Date : Saturday, 13-5-2017 Total Marks : 50
Time : 10.00 a.m. to 12.00 noon

Note : i) Q. No. 1 is compulsory.
ii) Solve any 4 from Q. No. 2 to Q. No. 7.

1. A) State whether true or false : 5
1) Financial problem is an example of environmental stress.
2) Stress management is learning about the connection between mind and body.
3) Aches, shallow breathing and sweating, frequent colds are physical

symptoms of stress.
4) Moodiness is an emotional symptom of stress.
5) Stress is derived from the Latin word eustress.

B) Match the pairs : 5
Set – A Set – B

1) Individual coping 1) Sleep disturbances
2) Physiological stressors 2) Improves performance
3) Meditation and time management 3) Physical exercise
4) Positive stress 4) Feels unpleasant
5) Negative stress 5) Relaxation techniques

2. Copying methods can be effective way to manage stress. Discuss. 10

3. Discuss the historical status of stress. 10

4. Sometimes stress can be is very harmful. Elaborate on this statement. 10

5. Discuss how social support can plan a role in minimising the effects of stress. 10

6. Explain the various stress management techniques. 10

7. State the various sources of stress. 10

_____________
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Seat
No. Set P

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 20
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) Attempt all questions.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 20 Minutes Marks : 10

1. Choose correct answers :

1) What is the term of a patent ?
a) 35 years b) 25 years
c) 20 years d) 15 years

2) What is copyright meant for ?
a) Film Work b) Books
c) Essay d) All the above

3) A person develops a new process for making cheese from milk having low
fats and cholesterol. He wishes to protect it. Which form of IPR would be
suitable ?
a) Patent b) Copyright
c) Trademarks d) Industrial Design

4) The legislation covering intellectual property right in India for Information
Technology is
a) Information Technology Act 2003
b) Information Technology Act 2000
c) Information Technology Act 2008
d) None of the above

P.T.O.
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5) The first Patent Law was enacted in India in the year
a) 1856 b) 1880
c) 1905 d) 1850

6) No patent shall be granted in respect of an invention relating to
a) Atomic Energy b) Bio Energy
c) Solar Energy d) Wind Energy

7) Which of the following is not specifically protected by intellectual property
legislation ?
a) Industrial Designs b) Trademarks
c) Copyrights d) Trade secrets

8) All of the following are examples of intellectual property protections EXCEPT
a) Copyrights b) Patents
c) Contracts d) Trademarks

9) Intellectual Property Rights are result of
a) Mental Work b) Physical work
c) Technical work d) Communication

10) To apply for a patent, an inventor must
a) File an application at a patent office which must comply with formal and

technical requirements
b) Draft the full specification of the patent they seek, which cannot be later

amended
c) Demonstrate that their invention works
d) None of above

______________
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Seat
No.

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017  Marks : 40
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Attempt all questions.
2) Figures to the right indicate full marks.

2. Explain in detail Indian Patent Act, 1970. 10

3. Elaborate the copyright issues in creative works. 10

OR

3. Explain process of granting a patent.

4. Write short notes on any four : 20

1) Copy rights

2) Trade secrets

3) Bio technology and intellectual property

4) Publication and examination of patent applications

5) Protection of traditional knowledge

6) Essential requirements for granting patent.

_____________
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Seat
No. Set Q

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 20
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) Attempt all questions.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 20 Minutes Marks : 10

1. Choose correct answers :

1) Intellectual Property Rights are result of
a) Mental Work b) Physical work
c) Technical work d) Communication

2) To apply for a patent, an inventor must
a) File an application at a patent office which must comply with formal and

technical requirements
b) Draft the full specification of the patent they seek, which cannot be later

amended
c) Demonstrate that their invention works
d) None of above

3) Which of the following is not specifically protected by intellectual property
legislation ?
a) Industrial Designs b) Trademarks
c) Copyrights d) Trade secrets

P.T.O.
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4) All of the following are examples of intellectual property protections EXCEPT
a) Copyrights b) Patents
c) Contracts d) Trademarks

5) What is the term of a patent ?
a) 35 years b) 25 years
c) 20 years d) 15 years

6) What is copyright meant for ?
a) Film Work b) Books
c) Essay d) All the above

7) A person develops a new process for making cheese from milk having low
fats and cholesterol. He wishes to protect it. Which form of IPR would be
suitable ?
a) Patent b) Copyright
c) Trademarks d) Industrial Design

8) The legislation covering intellectual property right in India for Information
Technology is
a) Information Technology Act 2003
b) Information Technology Act 2000
c) Information Technology Act 2008
d) None of the above

9) The first Patent Law was enacted in India in the year
a) 1856 b) 1880
c) 1905 d) 1850

10) No patent shall be granted in respect of an invention relating to
a) Atomic Energy b) Bio Energy
c) Solar Energy d) Wind Energy

______________

Set Q
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Seat
No.

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017  Marks : 40
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Attempt all questions.
2) Figures to the right indicate full marks.

2. Explain in detail Indian Patent Act, 1970. 10

3. Elaborate the copyright issues in creative works. 10

OR

3. Explain process of granting a patent.

4. Write short notes on any four : 20

1) Copy rights

2) Trade secrets

3) Bio technology and intellectual property

4) Publication and examination of patent applications

5) Protection of traditional knowledge

6) Essential requirements for granting patent.

_____________
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Seat
No. Set R

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 20
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) Attempt all questions.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 20 Minutes Marks : 10

1. Choose correct answers :

1) The first Patent Law was enacted in India in the year
a) 1856 b) 1880
c) 1905 d) 1850

2) No patent shall be granted in respect of an invention relating to
a) Atomic Energy b) Bio Energy
c) Solar Energy d) Wind Energy

3) Intellectual Property Rights are result of
a) Mental Work b) Physical work
c) Technical work d) Communication

4) To apply for a patent, an inventor must
a) File an application at a patent office which must comply with formal and

technical requirements
b) Draft the full specification of the patent they seek, which cannot be later

amended
c) Demonstrate that their invention works
d) None of above

P.T.O.
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5) A person develops a new process for making cheese from milk having low
fats and cholesterol. He wishes to protect it. Which form of IPR would be
suitable ?
a) Patent b) Copyright
c) Trademarks d) Industrial Design

6) The legislation covering intellectual property right in India for Information
Technology is
a) Information Technology Act 2003
b) Information Technology Act 2000
c) Information Technology Act 2008
d) None of the above

7) What is the term of a patent ?
a) 35 years b) 25 years
c) 20 years d) 15 years

8) What is copyright meant for ?
a) Film Work b) Books
c) Essay d) All the above

9) Which of the following is not specifically protected by intellectual property
legislation ?
a) Industrial Designs b) Trademarks
c) Copyrights d) Trade secrets

10) All of the following are examples of intellectual property protections EXCEPT
a) Copyrights b) Patents
c) Contracts d) Trademarks

______________

Set R
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Seat
No.

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017  Marks : 40
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Attempt all questions.
2) Figures to the right indicate full marks.

2. Explain in detail Indian Patent Act, 1970. 10

3. Elaborate the copyright issues in creative works. 10

OR

3. Explain process of granting a patent.

4. Write short notes on any four : 20

1) Copy rights

2) Trade secrets

3) Bio technology and intellectual property

4) Publication and examination of patent applications

5) Protection of traditional knowledge

6) Essential requirements for granting patent.

_____________
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Seat
No. Set S

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 20
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) Attempt all questions.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 20 Minutes Marks : 10

1. Choose correct answers :

1) A person develops a new process for making cheese from milk having low
fats and cholesterol. He wishes to protect it. Which form of IPR would be
suitable ?
a) Patent b) Copyright
c) Trademarks d) Industrial Design

2) The legislation covering intellectual property right in India for Information
Technology is
a) Information Technology Act 2003
b) Information Technology Act 2000
c) Information Technology Act 2008
d) None of the above

3) The first Patent Law was enacted in India in the year
a) 1856 b) 1880
c) 1905 d) 1850

P.T.O.
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4) No patent shall be granted in respect of an invention relating to
a) Atomic Energy b) Bio Energy
c) Solar Energy d) Wind Energy

5) Which of the following is not specifically protected by intellectual property
legislation ?
a) Industrial Designs b) Trademarks
c) Copyrights d) Trade secrets

6) All of the following are examples of intellectual property protections EXCEPT
a) Copyrights b) Patents
c) Contracts d) Trademarks

7) Intellectual Property Rights are result of
a) Mental Work b) Physical work
c) Technical work d) Communication

8) To apply for a patent, an inventor must
a) File an application at a patent office which must comply with formal and

technical requirements
b) Draft the full specification of the patent they seek, which cannot be later

amended
c) Demonstrate that their invention works
d) None of above

9) What is the term of a patent ?
a) 35 years b) 25 years
c) 20 years d) 15 years

10) What is copyright meant for ?
a) Film Work b) Books
c) Essay d) All the above

______________

Set S
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Seat
No.

 T.E. – (Part – I) (All Branches) Examination, 2017
Self Learning (HSS)

INTELLECTUAL PROPERTY RIGHTS FOR TECHNOLOGY
DEVELOPMENT AND MANAGEMENT

Day and Date : Saturday, 13-5-2017  Marks : 40
Time : 10.00 a.m. to 12.00 noon

            N.B. : 1) Attempt all questions.
2) Figures to the right indicate full marks.

2. Explain in detail Indian Patent Act, 1970. 10

3. Elaborate the copyright issues in creative works. 10

OR

3. Explain process of granting a patent.

4. Write short notes on any four : 20

1) Copy rights

2) Trade secrets

3) Bio technology and intellectual property

4) Publication and examination of patent applications

5) Protection of traditional knowledge

6) Essential requirements for granting patent.

_____________
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F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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.

3) All questions are compulsory.
4) Figure to the right indicate full marks.
5) Use of calculator is allowed.

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

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

1) The nth derivative of 2

1

(2 x)−
 is

a)
n

n 2

( 1) (n 1)!

(x 2) +
− +
+

b)
n

n 2

( 1) (n 1)!

(2 x) +
− +
−

c) n 2

(n 1)!

(2 x) +
+

−
d) None of these

2) If y = x . log (2x – 3) then yn =

a)
n 1 n n 2 n 1

n n 1

x ( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

b)
n 1 n

n

( 1) (n 1)!2
x

(2x 3)

−− −
−

c)
n 1 n n 2 n 1

n n 1

( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

d)
n 1 n

n

( 1) (n 1)!2

(2x 3)

−− −
−

3) Which of the following is true ?

a)
2 3x x

log (1 x) x .......
2 3

− = − + b)
2 3x x

log (1 x) x .......
2 3

+ = − +

c)
2 3

1 x x
(1 x) x .......

2 3
−− = − + d)

2 3
1 x x

(1 x) x .......
2 3

−+ = − +
P.T.O.
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4) Expansion of 4x2 + 5x + 12 in powers of (x – 1) is
a) 21 + 13 (x – 1) + 8 (x – 1)2 b) 21 + 13 (x – 1) + 4 (x – 1)2

c) 11 – 3 (x – 1) + 4 (x – 1)2 d) 11 + 3 (x – 1) + 4 (x – 1)2

5) The principle value of cosh–1 z =

a) ( )2log z 1 z+ − b) ( )2log z z 1+ +

c) ( )2log z z 1+ − d) ( )2log z z 1− −

6) log (– 5) =

a) log 5 + iπ b) log 5 – iπ c) – log 5 + iπ d) log 5 + 
i
2
π

7) (sinθ+ i cosθ )n =
a) sin nθ  + i cos nθ b) cos(n ) isin(n )π−θ + π−θ

c)
n

cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞− θ + − θ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

d) cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞θ − + θ−⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

8) The rank of a unit matrix of order m is
a) 1 b) m c) less than m d) grater than m

9) The system AX = B has no solution, if
a) (A) (A:B)ρ > ρ b) (A) (A:B)ρ = ρ c) (A) (A:B)ρ < ρ d) None of these

10) If the eigen values of a 3×3 matrix A are 2, 5, 6 then the eigen values of A2

are
a) 2, 5, 6 b) 2, 25, 6 c) 4, 5, 6 d) 4, 25, 36

11) If Z = tan–1 x z
, then

y x
⎛ ⎞ ∂
⎜ ⎟ ∂⎝ ⎠

 =

a)
2 2

x

x y+
b) 2 2

y

x y+
c)

2 2

x

x y

−
+

d)
2 2

y

x y

−
+

12) If u = sin–1 x y z u u u
, then x y z

y z x x y z
⎛ ⎞ ∂ ∂ ∂+ + + +⎜ ⎟ ∂ ∂ ∂⎝ ⎠

 =

a) 0 b) u c) – u d) None of these

13) If u = x – y, v = xy then 
(u,v)
(x,y)

∂
∂

 =

a) x – y b) y – x c) x + y d) 0

14) If y∂  is an error in y, then y
100

y
∂ ×  is called

a) Absolute error in y b) Percentage error in y
c) Relative error in y d) None of these

______________
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any three : 9

a) Find nth derivative of 3 2

x

x 6x 11x 6+ + +
.

b) Simplify 
5 2

2 7

(cos3 isin3 ) (cos3 isin3 )

(cos5 isin 5 ) (cos isin )

θ + θ θ− θ
θ + θ θ − θ

.

c) Solve x5 + 1 = 0.

d) Using Taylors theorem find approximate value of sin (30°, 30′ ).

e) Prove that cos–1
1 3 5 7

1

x x x x x
2 x ......

3 5 7x x

−

−

⎛ ⎞ ⎡ ⎤− = π − − + − +⎜ ⎟ ⎢ ⎥⎜ ⎟+⎝ ⎠ ⎣ ⎦
.

3. Solve any three : 9

a) Evaluate 
x 0
lim tanx.logx
→

.

b) Evaluate 
xx 0

1 1
lim

x e 1→

⎡ ⎤
−⎢ ⎥−⎣ ⎦

.
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c) If tan i x iy
6
π⎛ ⎞+ α = +⎜ ⎟⎝ ⎠

, prove that x2 + y2 + 
2x

1
3
= .

d) Find nth derivative of e2x . cos
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

. sin
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

.

e) If (1 + i)x + iy = iα + β , prove that tan–1 y
x log2

4 2
β π⎛ ⎞ = +⎜ ⎟α⎝ ⎠

.

4. Solve any two : 10

a) If m sin–1x = sin–1y, prove that (1 – x2) yn+2 – (2n + 1) xyn+1 + (m2 – n2) yn = 0.
Hence deduce that yn (0) = 0 if n is even and yn(0) = [(n – 2)2 – m2] .... (32 – m2)
(12 – m2). m if n is odd.

b) State Maclaurin’s series. Prove that 
3 4

x 2 x 5x
(1 x) 1 x .........

2 6
+ = + − +

c) Separate into real and imaginary parts of

I) cos–1(i) II) sin–1(i).

SECTION – II

5. Solve any three of the following : 9

a) Reduce the following matrix to normal form and hence find its rank

6 1 3 8

4 2 6 1

10 3 9 7

16 4 12 15

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

.

b) Solve the following system of equations

x + 2y – z = 3; 3x – y + 2z = 1; 2x – 2y + 3z = 2; x – y + z = – 1.



Set P

c) If u = ex (x cos y – y sin y), then find 
2 2

2 2

u u

x y

∂ ∂+
∂ ∂

.

d) If u = f (y – z, z – x, x – y), then find 
u u u
x y z
∂ ∂ ∂+ +
∂ ∂ ∂

.

e) Find the stationary value of x2y3z4 subject to the condition x + y + z = 5.

6. Solve any three of the following : 9

a) Find the eigen values and eigen vector corresponding to least eigen value of

the matrix 

8 8 2

4 3 2

3 4 1

− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

b) Find the eigen values of the matrix A and also find eigen values of A–1

2 1 1

A 1 2 1

1 1 2

−⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

c) If z = f (x, y), where x = u cos α  – v sin α , y = u sin α  + v cos α , where α

is constant. Prove that 
22 2 2

2 2 2 2
x y u v

⎛ ⎞∂ ∂ ∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠
.

d) If x = ev secu and y = ev tanu find the Jacobians

(x,y) (u,v)
J and J

(u,v) (x, y)
∂ ∂′= =
∂ ∂ . Verify that JJ′= 1.

e) The period of a simple pendulum is given by T = 
l

2
g

π . If T is computed

by using l= 8 ft. and g = 32 ft/sec2. Find the approximate error in T if the
value are l = 8.05 ft. and g = 32.01 ft./sec2.

�������� -5- SLR-VB – 1
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7. Solve any two of the following : 10

a) Examine whether the following vectors are linearly independent to dependent.
Find the relation between. Them if dependent [1, 1, 1, 3], [1, 2, 3, 4], [2, 3, 4, 7].

b) If u = sin–1 x y

x y

⎛ ⎞+
⎜ ⎟⎜ ⎟+⎝ ⎠

, prove that

i) u u 1
x y tanu

x y 2
∂ ∂+ =
∂ ∂

ii) ( )
2 2 2

2 2 3
2 2

u u y 1
x 2xy y tan u tanu

x y 4x y

∂ ∂ ∂+ + = −
∂ ∂∂ ∂

.

c) Find the maximum and minimum values of the function

x3 + 3xy2 – 15x2 – 15y2 + 72x

_____________________

SLR-VB – 1 -6- ��������
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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.

3) All questions are compulsory.
4) Figure to the right indicate full marks.
5) Use of calculator is allowed.

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

1. Choose the correct alternative : (14×1=14)
1) The rank of a unit matrix of order m is

a) 1 b) m c) less than m d) grater than m
2) The system AX = B has no solution, if

a) (A) (A:B)ρ > ρ b) (A) (A:B)ρ = ρ c) (A) (A:B)ρ < ρ d) None of these
3) If the eigen values of a 3×3 matrix A are 2, 5, 6 then the eigen values of A2

are
a) 2, 5, 6 b) 2, 25, 6 c) 4, 5, 6 d) 4, 25, 36

4) If Z = tan–1 x z
, then

y x
⎛ ⎞ ∂
⎜ ⎟ ∂⎝ ⎠

 =

a)
2 2

x

x y+
b) 2 2

y

x y+
c)

2 2

x

x y

−
+

d)
2 2

y

x y

−
+

5) If u = sin–1 x y z u u u
, then x y z

y z x x y z
⎛ ⎞ ∂ ∂ ∂+ + + +⎜ ⎟ ∂ ∂ ∂⎝ ⎠

 =

a) 0 b) u c) – u d) None of these

6) If u = x – y, v = xy then 
(u,v)
(x,y)

∂
∂

 =

a) x – y b) y – x c) x + y d) 0

7) If y∂  is an error in y, then y
100

y
∂ ×  is called

a) Absolute error in y b) Percentage error in y
c) Relative error in y d) None of these

P.T.O.

Set Q
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8) The nth derivative of 2

1

(2 x)−
 is

a)
n

n 2

( 1) (n 1)!

(x 2) +
− +
+

b)
n

n 2

( 1) (n 1)!

(2 x) +
− +
−

c) n 2

(n 1)!

(2 x) +
+

−
d) None of these

9) If y = x . log (2x – 3) then yn =

a)
n 1 n n 2 n 1

n n 1

x ( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

b)
n 1 n

n

( 1) (n 1)!2
x

(2x 3)

−− −
−

c)
n 1 n n 2 n 1

n n 1

( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

d)
n 1 n

n

( 1) (n 1)!2

(2x 3)

−− −
−

10) Which of the following is true ?

a)
2 3x x

log (1 x) x .......
2 3

− = − + b)
2 3x x

log (1 x) x .......
2 3

+ = − +

c)
2 3

1 x x
(1 x) x .......

2 3
−− = − + d)

2 3
1 x x

(1 x) x .......
2 3

−+ = − +

11) Expansion of 4x2 + 5x + 12 in powers of (x – 1) is
a) 21 + 13 (x – 1) + 8 (x – 1)2 b) 21 + 13 (x – 1) + 4 (x – 1)2

c) 11 – 3 (x – 1) + 4 (x – 1)2 d) 11 + 3 (x – 1) + 4 (x – 1)2

12) The principle value of cosh–1 z =

a) ( )2log z 1 z+ − b) ( )2log z z 1+ +

c) ( )2log z z 1+ − d) ( )2log z z 1− −

13) log (– 5) =

a) log 5 + iπ b) log 5 – iπ c) – log 5 + iπ d) log 5 + 
i
2
π

14) (sinθ+ i cosθ )n =
a) sin nθ  + i cos nθ b) cos(n ) isin(n )π−θ + π−θ

c)
n

cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞− θ + − θ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

d) cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞θ − + θ−⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

______________
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any three : 9

a) Find nth derivative of 3 2

x

x 6x 11x 6+ + +
.

b) Simplify 
5 2

2 7

(cos3 isin3 ) (cos3 isin3 )

(cos5 isin 5 ) (cos isin )

θ + θ θ− θ
θ + θ θ − θ

.

c) Solve x5 + 1 = 0.

d) Using Taylors theorem find approximate value of sin (30°, 30′ ).

e) Prove that cos–1
1 3 5 7

1

x x x x x
2 x ......

3 5 7x x

−

−

⎛ ⎞ ⎡ ⎤− = π − − + − +⎜ ⎟ ⎢ ⎥⎜ ⎟+⎝ ⎠ ⎣ ⎦
.

3. Solve any three : 9

a) Evaluate 
x 0
lim tanx.logx
→

.

b) Evaluate 
xx 0

1 1
lim

x e 1→

⎡ ⎤
−⎢ ⎥−⎣ ⎦

.
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c) If tan i x iy
6
π⎛ ⎞+ α = +⎜ ⎟⎝ ⎠

, prove that x2 + y2 + 
2x

1
3
= .

d) Find nth derivative of e2x . cos
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

. sin
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

.

e) If (1 + i)x + iy = iα + β , prove that tan–1 y
x log2

4 2
β π⎛ ⎞ = +⎜ ⎟α⎝ ⎠

.

4. Solve any two : 10

a) If m sin–1x = sin–1y, prove that (1 – x2) yn+2 – (2n + 1) xyn+1 + (m2 – n2) yn = 0.
Hence deduce that yn (0) = 0 if n is even and yn(0) = [(n – 2)2 – m2] .... (32 – m2)
(12 – m2). m if n is odd.

b) State Maclaurin’s series. Prove that 
3 4

x 2 x 5x
(1 x) 1 x .........

2 6
+ = + − +

c) Separate into real and imaginary parts of

I) cos–1(i) II) sin–1(i).

SECTION – II

5. Solve any three of the following : 9

a) Reduce the following matrix to normal form and hence find its rank

6 1 3 8

4 2 6 1

10 3 9 7

16 4 12 15

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

.

b) Solve the following system of equations

x + 2y – z = 3; 3x – y + 2z = 1; 2x – 2y + 3z = 2; x – y + z = – 1.
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c) If u = ex (x cos y – y sin y), then find 
2 2

2 2

u u

x y

∂ ∂+
∂ ∂

.

d) If u = f (y – z, z – x, x – y), then find 
u u u
x y z
∂ ∂ ∂+ +
∂ ∂ ∂

.

e) Find the stationary value of x2y3z4 subject to the condition x + y + z = 5.

6. Solve any three of the following : 9

a) Find the eigen values and eigen vector corresponding to least eigen value of

the matrix 

8 8 2

4 3 2

3 4 1

− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

b) Find the eigen values of the matrix A and also find eigen values of A–1

2 1 1

A 1 2 1

1 1 2

−⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

c) If z = f (x, y), where x = u cos α  – v sin α , y = u sin α  + v cos α , where α

is constant. Prove that 
22 2 2

2 2 2 2
x y u v

⎛ ⎞∂ ∂ ∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠
.

d) If x = ev secu and y = ev tanu find the Jacobians

(x,y) (u,v)
J and J

(u,v) (x, y)
∂ ∂′= =
∂ ∂ . Verify that JJ′= 1.

e) The period of a simple pendulum is given by T = 
l

2
g

π . If T is computed

by using l= 8 ft. and g = 32 ft/sec2. Find the approximate error in T if the
value are l = 8.05 ft. and g = 32.01 ft./sec2.

�������� -5- SLR-VB – 1
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7. Solve any two of the following : 10

a) Examine whether the following vectors are linearly independent to dependent.
Find the relation between. Them if dependent [1, 1, 1, 3], [1, 2, 3, 4], [2, 3, 4, 7].

b) If u = sin–1 x y

x y

⎛ ⎞+
⎜ ⎟⎜ ⎟+⎝ ⎠

, prove that

i) u u 1
x y tanu

x y 2
∂ ∂+ =
∂ ∂

ii) ( )
2 2 2

2 2 3
2 2

u u y 1
x 2xy y tan u tanu

x y 4x y

∂ ∂ ∂+ + = −
∂ ∂∂ ∂

.

c) Find the maximum and minimum values of the function

x3 + 3xy2 – 15x2 – 15y2 + 72x

_____________________

SLR-VB – 1 -6- ��������
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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.

3) All questions are compulsory.
4) Figure to the right indicate full marks.
5) Use of calculator is allowed.

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

1. Choose the correct alternative : (14×1=14)
1) The principle value of cosh–1 z =

a) ( )2log z 1 z+ − b) ( )2log z z 1+ +

c) ( )2log z z 1+ − d) ( )2log z z 1− −

2) log (– 5) =

a) log 5 + i π b) log 5 – iπ c) – log 5 + iπ d) log 5 + 
i
2
π

3) (sinθ+ i cosθ )n =
a) sin nθ  + i cos nθ b) cos(n ) isin(n )π−θ + π−θ

c)
n

cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞− θ + − θ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

d) cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞θ − + θ−⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

4) The rank of a unit matrix of order m is
a) 1 b) m c) less than m d) grater than m

5) The system AX = B has no solution, if
a) (A) (A:B)ρ > ρ b) (A) (A:B)ρ = ρ
c) (A) (A:B)ρ < ρ d) None of these

6) If the eigen values of a 3×3 matrix A are 2, 5, 6 then the eigen values of A2

are
a) 2, 5, 6 b) 2, 25, 6 c) 4, 5, 6 d) 4, 25, 36

P.T.O.

Set R
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7) If Z = tan–1 x z
, then

y x
⎛ ⎞ ∂
⎜ ⎟ ∂⎝ ⎠

 =

a)
2 2

x

x y+
b) 2 2

y

x y+
c)

2 2

x

x y

−
+

d)
2 2

y

x y

−
+

8) If u = sin–1 x y z u u u
, then x y z

y z x x y z
⎛ ⎞ ∂ ∂ ∂+ + + +⎜ ⎟ ∂ ∂ ∂⎝ ⎠

 =

a) 0 b) u c) – u d) None of these

9) If u = x – y, v = xy then 
(u,v)
(x,y)

∂
∂

 =

a) x – y b) y – x c) x + y d) 0

10) If y∂  is an error in y, then y
100

y
∂ ×  is called

a) Absolute error in y b) Percentage error in y
c) Relative error in y d) None of these

11) The nth derivative of 2

1

(2 x)−
 is

a)
n

n 2

( 1) (n 1)!

(x 2) +
− +
+

b)
n

n 2

( 1) (n 1)!

(2 x) +
− +
−

c) n 2

(n 1)!

(2 x) +
+

−
d) None of these

12) If y = x . log (2x – 3) then yn =

a)
n 1 n n 2 n 1

n n 1

x ( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

b)
n 1 n

n

( 1) (n 1)!2
x

(2x 3)

−− −
−

c)
n 1 n n 2 n 1

n n 1

( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

d)
n 1 n

n

( 1) (n 1)!2

(2x 3)

−− −
−

13) Which of the following is true ?

a)
2 3x x

log (1 x) x .......
2 3

− = − + b)
2 3x x

log (1 x) x .......
2 3

+ = − +

c)
2 3

1 x x
(1 x) x .......

2 3
−− = − + d)

2 3
1 x x

(1 x) x .......
2 3

−+ = − +

14) Expansion of 4x2 + 5x + 12 in powers of (x – 1) is
a) 21 + 13 (x – 1) + 8 (x – 1)2 b) 21 + 13 (x – 1) + 4 (x – 1)2

c) 11 – 3 (x – 1) + 4 (x – 1)2 d) 11 + 3 (x – 1) + 4 (x – 1)2

______________
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any three : 9

a) Find nth derivative of 3 2

x

x 6x 11x 6+ + +
.

b) Simplify 
5 2

2 7

(cos3 isin3 ) (cos3 isin3 )

(cos5 isin 5 ) (cos isin )

θ + θ θ− θ
θ + θ θ − θ

.

c) Solve x5 + 1 = 0.

d) Using Taylors theorem find approximate value of sin (30°, 30′ ).

e) Prove that cos–1
1 3 5 7

1

x x x x x
2 x ......

3 5 7x x

−

−

⎛ ⎞ ⎡ ⎤− = π − − + − +⎜ ⎟ ⎢ ⎥⎜ ⎟+⎝ ⎠ ⎣ ⎦
.

3. Solve any three : 9

a) Evaluate 
x 0
lim tanx.logx
→

.

b) Evaluate 
xx 0

1 1
lim

x e 1→

⎡ ⎤
−⎢ ⎥−⎣ ⎦

.



Set R

SLR-VB – 1 -4- ��������

c) If tan i x iy
6
π⎛ ⎞+ α = +⎜ ⎟⎝ ⎠

, prove that x2 + y2 + 
2x

1
3
= .

d) Find nth derivative of e2x . cos
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

. sin
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

.

e) If (1 + i)x + iy = iα + β , prove that tan–1 y
x log2

4 2
β π⎛ ⎞ = +⎜ ⎟α⎝ ⎠

.

4. Solve any two : 10

a) If m sin–1x = sin–1y, prove that (1 – x2) yn+2 – (2n + 1) xyn+1 + (m2 – n2) yn = 0.
Hence deduce that yn (0) = 0 if n is even and yn(0) = [(n – 2)2 – m2] .... (32 – m2)
(12 – m2). m if n is odd.

b) State Maclaurin’s series. Prove that 
3 4

x 2 x 5x
(1 x) 1 x .........

2 6
+ = + − +

c) Separate into real and imaginary parts of

I) cos–1(i) II) sin–1(i).

SECTION – II

5. Solve any three of the following : 9

a) Reduce the following matrix to normal form and hence find its rank

6 1 3 8

4 2 6 1

10 3 9 7

16 4 12 15

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

.

b) Solve the following system of equations

x + 2y – z = 3; 3x – y + 2z = 1; 2x – 2y + 3z = 2; x – y + z = – 1.
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c) If u = ex (x cos y – y sin y), then find 
2 2

2 2

u u

x y

∂ ∂+
∂ ∂

.

d) If u = f (y – z, z – x, x – y), then find 
u u u
x y z
∂ ∂ ∂+ +
∂ ∂ ∂

.

e) Find the stationary value of x2y3z4 subject to the condition x + y + z = 5.

6. Solve any three of the following : 9

a) Find the eigen values and eigen vector corresponding to least eigen value of

the matrix 

8 8 2

4 3 2

3 4 1

− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

b) Find the eigen values of the matrix A and also find eigen values of A–1

2 1 1

A 1 2 1

1 1 2

−⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

c) If z = f (x, y), where x = u cos α  – v sin α , y = u sin α  + v cos α , where α

is constant. Prove that 
22 2 2

2 2 2 2
x y u v

⎛ ⎞∂ ∂ ∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠
.

d) If x = ev secu and y = ev tanu find the Jacobians

(x,y) (u,v)
J and J

(u,v) (x, y)
∂ ∂′= =
∂ ∂ . Verify that JJ′= 1.

e) The period of a simple pendulum is given by T = 
l

2
g

π . If T is computed

by using l= 8 ft. and g = 32 ft/sec2. Find the approximate error in T if the
value are l = 8.05 ft. and g = 32.01 ft./sec2.

�������� -5- SLR-VB – 1
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7. Solve any two of the following : 10

a) Examine whether the following vectors are linearly independent to dependent.
Find the relation between. Them if dependent [1, 1, 1, 3], [1, 2, 3, 4], [2, 3, 4, 7].

b) If u = sin–1 x y

x y

⎛ ⎞+
⎜ ⎟⎜ ⎟+⎝ ⎠

, prove that

i) u u 1
x y tanu

x y 2
∂ ∂+ =
∂ ∂

ii) ( )
2 2 2

2 2 3
2 2

u u y 1
x 2xy y tan u tanu

x y 4x y

∂ ∂ ∂+ + = −
∂ ∂∂ ∂

.

c) Find the maximum and minimum values of the function

x3 + 3xy2 – 15x2 – 15y2 + 72x

_____________________

SLR-VB – 1 -6- ��������
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 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.

3) All questions are compulsory.
4) Figure to the right indicate full marks.
5) Use of calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14
1. Choose the correct alternative : (14×1=14)

1) If the eigen values of a 3×3 matrix A are 2, 5, 6 then the eigen values of A2 are
a) 2, 5, 6 b) 2, 25, 6 c) 4, 5, 6 d) 4, 25, 36

2) If Z = tan–1 x z
, then

y x
⎛ ⎞ ∂
⎜ ⎟ ∂⎝ ⎠

 =

a)
2 2

x

x y+
b) 2 2

y

x y+
c)

2 2

x

x y

−
+

d)
2 2

y

x y

−
+

3) If u = sin–1 x y z u u u
, then x y z

y z x x y z
⎛ ⎞ ∂ ∂ ∂+ + + +⎜ ⎟ ∂ ∂ ∂⎝ ⎠

 =

a) 0 b) u c) – u d) None of these

4) If u = x – y, v = xy then 
(u,v)
(x,y)

∂
∂

 =

a) x – y b) y – x c) x + y d) 0

5) If y∂  is an error in y, then y
100

y
∂ ×  is called

a) Absolute error in y b) Percentage error in y
c) Relative error in y d) None of these

6) The nth derivative of 2

1

(2 x)−
 is

a)
n

n 2

( 1) (n 1)!

(x 2) +
− +
+

b)
n

n 2

( 1) (n 1)!

(2 x) +
− +
−

c) n 2

(n 1)!

(2 x) +
+

−
d) None of these

P.T.O.

Set S



Set S

SLR-VB – 1 -2- ��������

7) If y = x . log (2x – 3) then yn =

a)
n 1 n n 2 n 1

n n 1

x ( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

b)
n 1 n

n

( 1) (n 1)!2
x

(2x 3)

−− −
−

c)
n 1 n n 2 n 1

n n 1

( 1) (n 1)!2 n( 1) (n 2)! 2

(2x 3) (2x 3)

− − −

−
− − − −+

− −

d)
n 1 n

n

( 1) (n 1)!2

(2x 3)

−− −
−

8) Which of the following is true ?

a)
2 3x x

log (1 x) x .......
2 3

− = − + b)
2 3x x

log (1 x) x .......
2 3

+ = − +

c)
2 3

1 x x
(1 x) x .......

2 3
−− = − + d)

2 3
1 x x

(1 x) x .......
2 3

−+ = − +

9) Expansion of 4x2 + 5x + 12 in powers of (x – 1) is
a) 21 + 13 (x – 1) + 8 (x – 1)2 b) 21 + 13 (x – 1) + 4 (x – 1)2

c) 11 – 3 (x – 1) + 4 (x – 1)2 d) 11 + 3 (x – 1) + 4 (x – 1)2

10) The principle value of cosh–1 z =

a) ( )2log z 1 z+ − b) ( )2log z z 1+ +

c) ( )2log z z 1+ − d) ( )2log z z 1− −

11) log (– 5) =

a) log 5 + iπ b) log 5 – iπ c) – log 5 + iπ d) log 5 + 
i
2
π

12) (sinθ+ i cosθ )n =
a) sin nθ  + i cos nθ b) cos(n ) isin(n )π−θ + π−θ

c)
n

cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞− θ + − θ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

d) cosn isin n
2 2
π π⎛ ⎞ ⎛ ⎞θ − + θ−⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

13) The rank of a unit matrix of order m is
a) 1 b) m c) less than m d) grater than m

14) The system AX = B has no solution, if
a) (A) (A:B)ρ > ρ b) (A) (A:B)ρ = ρ c) (A) (A:B)ρ < ρ d) None of these

______________
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Seat
No.

F.E. (Part – I) (New CBCS) Examination, 2017
ENGINEERING MATHEMATICS – I

Day and Date : Thursday, 4-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

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

SECTION – I

2. Solve any three : 9

a) Find nth derivative of 3 2

x

x 6x 11x 6+ + +
.

b) Simplify 
5 2

2 7

(cos3 isin3 ) (cos3 isin3 )

(cos5 isin 5 ) (cos isin )

θ + θ θ− θ
θ + θ θ − θ

.

c) Solve x5 + 1 = 0.

d) Using Taylors theorem find approximate value of sin (30°, 30′ ).

e) Prove that cos–1
1 3 5 7

1

x x x x x
2 x ......

3 5 7x x

−

−

⎛ ⎞ ⎡ ⎤− = π − − + − +⎜ ⎟ ⎢ ⎥⎜ ⎟+⎝ ⎠ ⎣ ⎦
.

3. Solve any three : 9

a) Evaluate 
x 0
lim tanx.logx
→

.

b) Evaluate 
xx 0

1 1
lim

x e 1→

⎡ ⎤
−⎢ ⎥−⎣ ⎦

.
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c) If tan i x iy
6
π⎛ ⎞+ α = +⎜ ⎟⎝ ⎠

, prove that x2 + y2 + 
2x

1
3
= .

d) Find nth derivative of e2x . cos
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

. sin
x
2

⎛ ⎞
⎜ ⎟⎝ ⎠

.

e) If (1 + i)x + iy = iα + β , prove that tan–1 y
x log2

4 2
β π⎛ ⎞ = +⎜ ⎟α⎝ ⎠

.

4. Solve any two : 10

a) If m sin–1x = sin–1y, prove that (1 – x2) yn+2 – (2n + 1) xyn+1 + (m2 – n2) yn = 0.
Hence deduce that yn (0) = 0 if n is even and yn(0) = [(n – 2)2 – m2] .... (32 – m2)
(12 – m2). m if n is odd.

b) State Maclaurin’s series. Prove that 
3 4

x 2 x 5x
(1 x) 1 x .........

2 6
+ = + − +

c) Separate into real and imaginary parts of

I) cos–1(i) II) sin–1(i).

SECTION – II

5. Solve any three of the following : 9

a) Reduce the following matrix to normal form and hence find its rank

6 1 3 8

4 2 6 1

10 3 9 7

16 4 12 15

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

.

b) Solve the following system of equations

x + 2y – z = 3; 3x – y + 2z = 1; 2x – 2y + 3z = 2; x – y + z = – 1.



Set S

c) If u = ex (x cos y – y sin y), then find 
2 2

2 2

u u

x y

∂ ∂+
∂ ∂

.

d) If u = f (y – z, z – x, x – y), then find 
u u u
x y z
∂ ∂ ∂+ +
∂ ∂ ∂

.

e) Find the stationary value of x2y3z4 subject to the condition x + y + z = 5.

6. Solve any three of the following : 9

a) Find the eigen values and eigen vector corresponding to least eigen value of

the matrix 

8 8 2

4 3 2

3 4 1

− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

b) Find the eigen values of the matrix A and also find eigen values of A–1

2 1 1

A 1 2 1

1 1 2

−⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥−⎣ ⎦

.

c) If z = f (x, y), where x = u cos α  – v sin α , y = u sin α  + v cos α , where α

is constant. Prove that 
22 2 2

2 2 2 2
x y u v

⎛ ⎞∂ ∂ ∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠
.

d) If x = ev secu and y = ev tanu find the Jacobians

(x,y) (u,v)
J and J

(u,v) (x, y)
∂ ∂′= =
∂ ∂ . Verify that JJ′= 1.

e) The period of a simple pendulum is given by T = 
l

2
g

π . If T is computed

by using l= 8 ft. and g = 32 ft/sec2. Find the approximate error in T if the
value are l = 8.05 ft. and g = 32.01 ft./sec2.

�������� -5- SLR-VB – 1
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7. Solve any two of the following : 10

a) Examine whether the following vectors are linearly independent to dependent.
Find the relation between. Them if dependent [1, 1, 1, 3], [1, 2, 3, 4], [2, 3, 4, 7].

b) If u = sin–1 x y

x y

⎛ ⎞+
⎜ ⎟⎜ ⎟+⎝ ⎠

, prove that

i) u u 1
x y tanu

x y 2
∂ ∂+ =
∂ ∂

ii) ( )
2 2 2

2 2 3
2 2

u u y 1
x 2xy y tan u tanu

x y 4x y

∂ ∂ ∂+ + = −
∂ ∂∂ ∂

.

c) Find the maximum and minimum values of the function

x3 + 3xy2 – 15x2 – 15y2 + 72x

_____________________

SLR-VB – 1 -6- ��������
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