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Seat
No. Set P

 S.E. (E & E) (Part – I) (CGPA) Examination, 2017
DC MACHINES AND TRANSFORMERS

Day and Date : Friday, 5-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

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

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

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

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

1) DC series motors are used in those applications where___________ is required.
a) High starting torque b) Constant speed
c) Low no load speed d) None of the above

2) The primary reason for providing compensating winding in DC generator is to
a) Compensate for decrease in main flux
b) Neutralize cross magnetizing flux
c) Neutralize armature mmf
d) Maintain uniform flux distribution

3) A wave winding must go at least ___________around the armature before it
closes back where it started.
a) Once b) Twice c) Thrice d) Four times

4) The constant losses in DC machines are
a) Shunt field losses b) Windage losses
c) Iron and friction losses d) All of the above

5) In DC generator the generated E.M.F. is directly proportional to the
a) Pole flux b) Number of armature parallel paths
c) Field current d) Number of dummy coil

P.T.O.
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6) The current drawn by 240V DC motor of Ra = 0.5Ω  and Eb = 210 V is
_________ A.
a) 30 b) 60 c) 20 d) 15

7) When DC generator carries no armature current
a) MNA coincides with GNA b) MNA is behind GNA
c) MNA is ahead of GNA d) None of the above

8) In O.C. test of transformer Wattmeter gives
a) Core loss b) Copper loss
c) Friction loss d) Stray loss

9) A universal motor is one which has
a) Constant speed
b) Constant output
c) Capability to operate both on AC & DC
d) Maximum efficiency

10) A step up transformer increases __________ and decreases__________
a) Current, Voltage b) Voltage, Frequency
c) Voltage, Current d) Voltage, Power

11) The main purpose to carry out back to back test on transformer is to find out
a) Efficiency b) Temperature rise
c) Efficiency and Temperature rise d) Regulation

12) The maximum efficiency of transformer of 100 KVA having iron loss of
900 KW and full load Cu loss of 1600 KW, occurs at __________KVA.
a) 56.3 b) 133.3 c) 75 d) 177.7

13) A transformer works on
a) AC only b) DC only
c) Both on AC and DC d) None of the above

14) A transformer has negative voltage regulation when its load power factor is
a) Zero b) Unity c) Leading d) Lagging

______________
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DC MACHINES AND TRANSFORMERS

Day and Date : Friday, 5-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

a) Explain the significance of back E.M.F. in DC motor.

b) A 250 V, 14.9 KW, 8 pole D.C. motor has single turn coils. The armature is
wave wound with 94 commutator segments. If the brushes are given a lead of
2 commutator segments at full load, calculate

a) Total Armature reaction ampere turns per pole.

b) Cross magnetizing ampere turns per pole. Assume efficiency of 80%.

c) Draw the neat diagram and explain three point starter.

d) List out and explain different types of losses in DC motor.

e) A 250 V, 4 pole, wave wound series, motor has 782 conductors on its

armature. It has armature and series field resistance of 0.75 Ω . The motor
takes a current of 40 A. Find its speed and gross torque developed if it has a
flux per pole of 25 mwb.

3. Solve any two : (2×6=12)

a) A 100 KW, 500 V shunt generator was run as a motor on no load at its rated
voltage and speed. The total current taken was 9.5 A including a shunt field

current of 2.5 A. The resistance of the armature circuit is 0.1Ω . Calculate
the efficiency of the generator at (i) full load (ii) half load.

OR

b) Explain the speed control methods of DC series motor.

c) Explain with neat diagrams Swinburne’s test on a d.c. shunt motor. State its
advantages and disadvantages over brake load test.

-3-



Set P

SECTION – II

4. Solve any four : (4×4=16)

a) Write down expression for efficiency of a transformer and then find condition
for maximum efficiency.

b) Find expression for approximate voltage drop in transformer with the help of
vector diagram.

c) Draw and explain YD1 & YD11 connections of 3-φ  transformer.

d) Derive E.M.F. equation for single phase transformer.

e) The primary and secondary windings of a 40 KVA, 6600/250V single phase

transformer have resistances of 10 Ω  & 0.02Ω  respectively. The equivalent

leakage reactance of the transformer referred to the primary side is 35Ω .
Calculate the percentage voltage regulation of the transformer when supplying
full load current at a p.f. of 0.8 lagging.

5. Solve the following questions : (2×6=12)

a) Explain the principle of working of a transformer and draw an equivalent
circuit of a single phase transformer showing all parameters.

b) A 50 KVA, 6360/240V transformer gave the following test result :

O.C. test : Primary voltage 6360V ; primary current 1A ; power input 2 KW.

S.C. test : Voltage across secondary winding 50 V, current in secondary
winding 175 A, power input 2 KW.

Find the efficiency of the transformer when supplying full load at a power
factor of 0.8 Lagging.

OR

b) A 150 KVA transformer has iron loss of 1.4 KW and full load Cu loss of
2.8 KW at 0.8 p.f. lagging. Calculate :

i) Efficiency of transformer at full load

ii) The maximum efficiency of the transformer

iii) The output power at the maximum level of efficiency. Assume unity power
factor.

_____________________
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DC MACHINES AND TRANSFORMERS

Day and Date : Friday, 5-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

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

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

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

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

1) In O.C. test of transformer Wattmeter gives
a) Core loss b) Copper loss
c) Friction loss d) Stray loss

2) A universal motor is one which has
a) Constant speed
b) Constant output
c) Capability to operate both on AC & DC
d) Maximum efficiency

3) A step up transformer increases __________ and decreases__________
a) Current, Voltage b) Voltage, Frequency
c) Voltage, Current d) Voltage, Power

4) The main purpose to carry out back to back test on transformer is to find out
a) Efficiency b) Temperature rise
c) Efficiency and Temperature rise d) Regulation

5) The maximum efficiency of transformer of 100 KVA having iron loss of
900 KW and full load Cu loss of 1600 KW, occurs at __________KVA.
a) 56.3 b) 133.3 c) 75 d) 177.7

P.T.O.
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6) A transformer works on
a) AC only b) DC only
c) Both on AC and DC d) None of the above

7) A transformer has negative voltage regulation when its load power factor is
a) Zero b) Unity c) Leading d) Lagging

8) DC series motors are used in those applications where___________ is required.
a) High starting torque b) Constant speed
c) Low no load speed d) None of the above

9) The primary reason for providing compensating winding in DC generator is to
a) Compensate for decrease in main flux
b) Neutralize cross magnetizing flux
c) Neutralize armature mmf
d) Maintain uniform flux distribution

10) A wave winding must go at least ___________around the armature before it
closes back where it started.
a) Once b) Twice c) Thrice d) Four times

11) The constant losses in DC machines are
a) Shunt field losses b) Windage losses
c) Iron and friction losses d) All of the above

12) In DC generator the generated E.M.F. is directly proportional to the
a) Pole flux b) Number of armature parallel paths
c) Field current d) Number of dummy coil

13) The current drawn by 240V DC motor of Ra = 0.5Ω  and Eb = 210 V is
_________ A.
a) 30 b) 60 c) 20 d) 15

14) When DC generator carries no armature current
a) MNA coincides with GNA b) MNA is behind GNA
c) MNA is ahead of GNA d) None of the above

______________
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Day and Date : Friday, 5-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

a) Explain the significance of back E.M.F. in DC motor.

b) A 250 V, 14.9 KW, 8 pole D.C. motor has single turn coils. The armature is
wave wound with 94 commutator segments. If the brushes are given a lead of
2 commutator segments at full load, calculate

a) Total Armature reaction ampere turns per pole.

b) Cross magnetizing ampere turns per pole. Assume efficiency of 80%.

c) Draw the neat diagram and explain three point starter.

d) List out and explain different types of losses in DC motor.

e) A 250 V, 4 pole, wave wound series, motor has 782 conductors on its

armature. It has armature and series field resistance of 0.75 Ω . The motor
takes a current of 40 A. Find its speed and gross torque developed if it has a
flux per pole of 25 mwb.

3. Solve any two : (2×6=12)

a) A 100 KW, 500 V shunt generator was run as a motor on no load at its rated
voltage and speed. The total current taken was 9.5 A including a shunt field

current of 2.5 A. The resistance of the armature circuit is 0.1Ω . Calculate
the efficiency of the generator at (i) full load (ii) half load.

OR

b) Explain the speed control methods of DC series motor.

c) Explain with neat diagrams Swinburne’s test on a d.c. shunt motor. State its
advantages and disadvantages over brake load test.
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SECTION – II

4. Solve any four : (4×4=16)

a) Write down expression for efficiency of a transformer and then find condition
for maximum efficiency.

b) Find expression for approximate voltage drop in transformer with the help of
vector diagram.

c) Draw and explain YD1 & YD11 connections of 3-φ  transformer.

d) Derive E.M.F. equation for single phase transformer.

e) The primary and secondary windings of a 40 KVA, 6600/250V single phase

transformer have resistances of 10 Ω  & 0.02Ω  respectively. The equivalent

leakage reactance of the transformer referred to the primary side is 35Ω .
Calculate the percentage voltage regulation of the transformer when supplying
full load current at a p.f. of 0.8 lagging.

5. Solve the following questions : (2×6=12)

a) Explain the principle of working of a transformer and draw an equivalent
circuit of a single phase transformer showing all parameters.

b) A 50 KVA, 6360/240V transformer gave the following test result :

O.C. test : Primary voltage 6360V ; primary current 1A ; power input 2 KW.

S.C. test : Voltage across secondary winding 50 V, current in secondary
winding 175 A, power input 2 KW.

Find the efficiency of the transformer when supplying full load at a power
factor of 0.8 Lagging.

OR

b) A 150 KVA transformer has iron loss of 1.4 KW and full load Cu loss of
2.8 KW at 0.8 p.f. lagging. Calculate :

i) Efficiency of transformer at full load

ii) The maximum efficiency of the transformer

iii) The output power at the maximum level of efficiency. Assume unity power
factor.

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

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

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

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

1) In DC generator the generated E.M.F. is directly proportional to the
a) Pole flux b) Number of armature parallel paths
c) Field current d) Number of dummy coil

2) The current drawn by 240V DC motor of Ra = 0.5Ω  and Eb = 210 V is
_________ A.
a) 30 b) 60 c) 20 d) 15

3) When DC generator carries no armature current
a) MNA coincides with GNA b) MNA is behind GNA
c) MNA is ahead of GNA d) None of the above

4) In O.C. test of transformer Wattmeter gives
a) Core loss b) Copper loss
c) Friction loss d) Stray loss

5) A universal motor is one which has
a) Constant speed
b) Constant output
c) Capability to operate both on AC & DC
d) Maximum efficiency

P.T.O.
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6) A step up transformer increases __________ and decreases__________
a) Current, Voltage b) Voltage, Frequency
c) Voltage, Current d) Voltage, Power

7) The main purpose to carry out back to back test on transformer is to find out
a) Efficiency b) Temperature rise
c) Efficiency and Temperature rise d) Regulation

8) The maximum efficiency of transformer of 100 KVA having iron loss of
900 KW and full load Cu loss of 1600 KW, occurs at __________KVA.
a) 56.3 b) 133.3 c) 75 d) 177.7

9) A transformer works on
a) AC only b) DC only
c) Both on AC and DC d) None of the above

10) A transformer has negative voltage regulation when its load power factor is
a) Zero b) Unity c) Leading d) Lagging

11) DC series motors are used in those applications where___________ is required.
a) High starting torque b) Constant speed
c) Low no load speed d) None of the above

12) The primary reason for providing compensating winding in DC generator is to
a) Compensate for decrease in main flux
b) Neutralize cross magnetizing flux
c) Neutralize armature mmf
d) Maintain uniform flux distribution

13) A wave winding must go at least ___________around the armature before it
closes back where it started.
a) Once b) Twice c) Thrice d) Four times

14) The constant losses in DC machines are
a) Shunt field losses b) Windage losses
c) Iron and friction losses d) All of the above

______________
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Day and Date : Friday, 5-5-2017 Max. Marks : 56
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SECTION – I

2. Solve any four : (4×4=16)

a) Explain the significance of back E.M.F. in DC motor.

b) A 250 V, 14.9 KW, 8 pole D.C. motor has single turn coils. The armature is
wave wound with 94 commutator segments. If the brushes are given a lead of
2 commutator segments at full load, calculate

a) Total Armature reaction ampere turns per pole.

b) Cross magnetizing ampere turns per pole. Assume efficiency of 80%.

c) Draw the neat diagram and explain three point starter.

d) List out and explain different types of losses in DC motor.

e) A 250 V, 4 pole, wave wound series, motor has 782 conductors on its

armature. It has armature and series field resistance of 0.75 Ω . The motor
takes a current of 40 A. Find its speed and gross torque developed if it has a
flux per pole of 25 mwb.

3. Solve any two : (2×6=12)

a) A 100 KW, 500 V shunt generator was run as a motor on no load at its rated
voltage and speed. The total current taken was 9.5 A including a shunt field

current of 2.5 A. The resistance of the armature circuit is 0.1Ω . Calculate
the efficiency of the generator at (i) full load (ii) half load.

OR

b) Explain the speed control methods of DC series motor.

c) Explain with neat diagrams Swinburne’s test on a d.c. shunt motor. State its
advantages and disadvantages over brake load test.
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SECTION – II

4. Solve any four : (4×4=16)

a) Write down expression for efficiency of a transformer and then find condition
for maximum efficiency.

b) Find expression for approximate voltage drop in transformer with the help of
vector diagram.

c) Draw and explain YD1 & YD11 connections of 3-φ  transformer.

d) Derive E.M.F. equation for single phase transformer.

e) The primary and secondary windings of a 40 KVA, 6600/250V single phase

transformer have resistances of 10 Ω  & 0.02Ω  respectively. The equivalent

leakage reactance of the transformer referred to the primary side is 35Ω .
Calculate the percentage voltage regulation of the transformer when supplying
full load current at a p.f. of 0.8 lagging.

5. Solve the following questions : (2×6=12)

a) Explain the principle of working of a transformer and draw an equivalent
circuit of a single phase transformer showing all parameters.

b) A 50 KVA, 6360/240V transformer gave the following test result :

O.C. test : Primary voltage 6360V ; primary current 1A ; power input 2 KW.

S.C. test : Voltage across secondary winding 50 V, current in secondary
winding 175 A, power input 2 KW.

Find the efficiency of the transformer when supplying full load at a power
factor of 0.8 Lagging.

OR

b) A 150 KVA transformer has iron loss of 1.4 KW and full load Cu loss of
2.8 KW at 0.8 p.f. lagging. Calculate :

i) Efficiency of transformer at full load

ii) The maximum efficiency of the transformer

iii) The output power at the maximum level of efficiency. Assume unity power
factor.

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

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

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

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

1) A step up transformer increases __________ and decreases__________
a) Current, Voltage b) Voltage, Frequency
c) Voltage, Current d) Voltage, Power

2) The main purpose to carry out back to back test on transformer is to find out
a) Efficiency b) Temperature rise
c) Efficiency and Temperature rise d) Regulation

3) The maximum efficiency of transformer of 100 KVA having iron loss of
900 KW and full load Cu loss of 1600 KW, occurs at __________KVA.
a) 56.3 b) 133.3 c) 75 d) 177.7

4) A transformer works on
a) AC only b) DC only
c) Both on AC and DC d) None of the above

5) A transformer has negative voltage regulation when its load power factor is
a) Zero b) Unity c) Leading d) Lagging

6) DC series motors are used in those applications where___________ is required.
a) High starting torque b) Constant speed
c) Low no load speed d) None of the above

P.T.O.
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7) The primary reason for providing compensating winding in DC generator is to
a) Compensate for decrease in main flux
b) Neutralize cross magnetizing flux
c) Neutralize armature mmf
d) Maintain uniform flux distribution

8) A wave winding must go at least ___________around the armature before it
closes back where it started.
a) Once b) Twice c) Thrice d) Four times

9) The constant losses in DC machines are
a) Shunt field losses b) Windage losses
c) Iron and friction losses d) All of the above

10) In DC generator the generated E.M.F. is directly proportional to the
a) Pole flux b) Number of armature parallel paths
c) Field current d) Number of dummy coil

11) The current drawn by 240V DC motor of Ra = 0.5Ω  and Eb = 210 V is
_________ A.
a) 30 b) 60 c) 20 d) 15

12) When DC generator carries no armature current
a) MNA coincides with GNA b) MNA is behind GNA
c) MNA is ahead of GNA d) None of the above

13) In O.C. test of transformer Wattmeter gives
a) Core loss b) Copper loss
c) Friction loss d) Stray loss

14) A universal motor is one which has
a) Constant speed
b) Constant output
c) Capability to operate both on AC & DC
d) Maximum efficiency

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

SECTION – I

2. Solve any four : (4×4=16)

a) Explain the significance of back E.M.F. in DC motor.

b) A 250 V, 14.9 KW, 8 pole D.C. motor has single turn coils. The armature is
wave wound with 94 commutator segments. If the brushes are given a lead of
2 commutator segments at full load, calculate

a) Total Armature reaction ampere turns per pole.

b) Cross magnetizing ampere turns per pole. Assume efficiency of 80%.

c) Draw the neat diagram and explain three point starter.

d) List out and explain different types of losses in DC motor.

e) A 250 V, 4 pole, wave wound series, motor has 782 conductors on its

armature. It has armature and series field resistance of 0.75 Ω . The motor
takes a current of 40 A. Find its speed and gross torque developed if it has a
flux per pole of 25 mwb.

3. Solve any two : (2×6=12)

a) A 100 KW, 500 V shunt generator was run as a motor on no load at its rated
voltage and speed. The total current taken was 9.5 A including a shunt field

current of 2.5 A. The resistance of the armature circuit is 0.1Ω . Calculate
the efficiency of the generator at (i) full load (ii) half load.

OR

b) Explain the speed control methods of DC series motor.

c) Explain with neat diagrams Swinburne’s test on a d.c. shunt motor. State its
advantages and disadvantages over brake load test.
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SECTION – II

4. Solve any four : (4×4=16)

a) Write down expression for efficiency of a transformer and then find condition
for maximum efficiency.

b) Find expression for approximate voltage drop in transformer with the help of
vector diagram.

c) Draw and explain YD1 & YD11 connections of 3-φ  transformer.

d) Derive E.M.F. equation for single phase transformer.

e) The primary and secondary windings of a 40 KVA, 6600/250V single phase

transformer have resistances of 10 Ω  & 0.02Ω  respectively. The equivalent

leakage reactance of the transformer referred to the primary side is 35Ω .
Calculate the percentage voltage regulation of the transformer when supplying
full load current at a p.f. of 0.8 lagging.

5. Solve the following questions : (2×6=12)

a) Explain the principle of working of a transformer and draw an equivalent
circuit of a single phase transformer showing all parameters.

b) A 50 KVA, 6360/240V transformer gave the following test result :

O.C. test : Primary voltage 6360V ; primary current 1A ; power input 2 KW.

S.C. test : Voltage across secondary winding 50 V, current in secondary
winding 175 A, power input 2 KW.

Find the efficiency of the transformer when supplying full load at a power
factor of 0.8 Lagging.

OR

b) A 150 KVA transformer has iron loss of 1.4 KW and full load Cu loss of
2.8 KW at 0.8 p.f. lagging. Calculate :

i) Efficiency of transformer at full load

ii) The maximum efficiency of the transformer

iii) The output power at the maximum level of efficiency. Assume unity power
factor.

_____________________
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No. Set P

 S.E. (E & E) (Part – I) Examination, 2017
ELECTRICAL POWER GENERATION (CGPA)

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) Equipment used for pulverizing the coal is known as
A) Ball Mill B) Hopper C) Burner D) Stoker

2) As steam expands in turbine
A) Its pressure increases B) Its specific volume increases
C) Its boiling point increases D) Its temperature increases

3) Standard frequency usually for electric supply is
A) 50 Hz B) 60 Hz C) 50 to 60 Hz D) 50 to 55 Hz

4) In power station practice “spinning reserve” is
A) Reserve generating capacity that is in operation but not in service
B) Reserve generating capacity that is connected to bus and ready to take

the load
C) Reserve generating capacity that is available for service but not in

operation
D) Capacity of the part of the plant that remains under maintenance

5) For low head and high discharge, the hydraulic turbine used is
A) Kaplan turbine B) Francis turbine
C) Pelton wheel D) Jonual turbine

6) In a hydro-electric plant a conduct system for taking water from the intake
works to the turbine is known as
A) Dam B) Reservoir
C) Penstock D) Surge tank

P.T.O.
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7) Particles having the same atomic number but different mass numbers are
called
A) Positrons B) Beta particles
C) Isotopes D) Decayed panicles

8) Which of the following material can be used as moderator ?
A) Graphite B) Heavy water
C) Beryllium D) Any of the above

9) Which of the following is not a part of diesel engine power plant ?
A) Cooling tower B) Penstock C) Oil Pump D) Strainer

10) The disadvantage of renewable sources of energy is
A) Lack of decidability B) Availability in low energy densities
C) Intermittency D) All of the above

11) Tidal energy mainly makes use of
A) Kinetic energy of water
B) Potential energy of water
C) Both kinetic as well as potential energy of water
D) None of the above

12) A photovoltaic cell converts
A) Heat energy into mechanical energy
B) Chemical energy into electrical energy
C) Solar energy into electrical energy
D) Electrical energy into chemical energy

13) The ratio of average load to maximum demand is defined as
A) Demand Factor B) Load factor
C) Diversity factor D) Maximum Demand

14) Coal used in power plant is also known as
A) Steam coal B) Charcoal
C) Coke D) Soft coal

______________
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 S.E. (E & E) (Part – I) Examination, 2017
ELECTRICAL POWER GENERATION (CGPA)

Day and Date : Tuesday, 9-5-2017 Marks : 56

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

SECTION – I

2. Solve any four : (4×4=16)

1) Write a short note on present energy scenario.

2) Explain function of economizer used in thermal power plant.

3) Give classification of hydroelectric power plant on the basis of head.

4) Explain boiling water reactor with neat diagram.

5) Explain the process of nuclear fission.

3. Solve any two : (6×2=12)

1) Explain function of air-preheater used in thermal power plant.

2) With a neat diagram explain working of nuclear power plant.

3) Explain CANDU type reactor with neat diagram also state its advantages and

disadvantages.
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SECTION – II

4. Solve any four : (4×4=16)

1) Explain construction and working of fuel cells.

2) Discuss the factors which should be considered for wind power plant.

3) Write a short note on load curve.

4) State application of diesel power stations.

5) Explain geo-thermal power plant with neat diagram also state its application.

5. Solve any two : (6×2=12)

1) What is operating principle of wind power plant ? With the help of block

diagram explain wind power plant.

2) Explain the working of four stroke diesel engine with neat diagram.

3) Define bio-gas and explain common circular fixed dome digester (China)

with neat diagram.

_____________________
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ELECTRICAL POWER GENERATION (CGPA)

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) Which of the following material can be used as moderator ?
A) Graphite B) Heavy water
C) Beryllium D) Any of the above

2) Which of the following is not a part of diesel engine power plant ?
A) Cooling tower B) Penstock C) Oil Pump D) Strainer

3) The disadvantage of renewable sources of energy is
A) Lack of decidability B) Availability in low energy densities
C) Intermittency D) All of the above

4) Tidal energy mainly makes use of
A) Kinetic energy of water
B) Potential energy of water
C) Both kinetic as well as potential energy of water
D) None of the above

5) A photovoltaic cell converts
A) Heat energy into mechanical energy
B) Chemical energy into electrical energy
C) Solar energy into electrical energy
D) Electrical energy into chemical energy

6) The ratio of average load to maximum demand is defined as
A) Demand Factor B) Load factor
C) Diversity factor D) Maximum Demand

P.T.O.
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7) Coal used in power plant is also known as
A) Steam coal B) Charcoal
C) Coke D) Soft coal

8) Equipment used for pulverizing the coal is known as
A) Ball Mill B) Hopper C) Burner D) Stoker

9) As steam expands in turbine
A) Its pressure increases B) Its specific volume increases
C) Its boiling point increases D) Its temperature increases

10) Standard frequency usually for electric supply is
A) 50 Hz B) 60 Hz C) 50 to 60 Hz D) 50 to 55 Hz

11) In power station practice “spinning reserve” is
A) Reserve generating capacity that is in operation but not in service
B) Reserve generating capacity that is connected to bus and ready to take

the load
C) Reserve generating capacity that is available for service but not in

operation
D) Capacity of the part of the plant that remains under maintenance

12) For low head and high discharge, the hydraulic turbine used is
A) Kaplan turbine B) Francis turbine
C) Pelton wheel D) Jonual turbine

13) In a hydro-electric plant a conduct system for taking water from the intake
works to the turbine is known as
A) Dam B) Reservoir
C) Penstock D) Surge tank

14) Particles having the same atomic number but different mass numbers are
called
A) Positrons B) Beta particles
C) Isotopes D) Decayed panicles

______________
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Day and Date : Tuesday, 9-5-2017 Marks : 56

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

SECTION – I

2. Solve any four : (4×4=16)

1) Write a short note on present energy scenario.

2) Explain function of economizer used in thermal power plant.

3) Give classification of hydroelectric power plant on the basis of head.

4) Explain boiling water reactor with neat diagram.

5) Explain the process of nuclear fission.

3. Solve any two : (6×2=12)

1) Explain function of air-preheater used in thermal power plant.

2) With a neat diagram explain working of nuclear power plant.

3) Explain CANDU type reactor with neat diagram also state its advantages and

disadvantages.
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SECTION – II

4. Solve any four : (4×4=16)

1) Explain construction and working of fuel cells.

2) Discuss the factors which should be considered for wind power plant.

3) Write a short note on load curve.

4) State application of diesel power stations.

5) Explain geo-thermal power plant with neat diagram also state its application.

5. Solve any two : (6×2=12)

1) What is operating principle of wind power plant ? With the help of block

diagram explain wind power plant.

2) Explain the working of four stroke diesel engine with neat diagram.

3) Define bio-gas and explain common circular fixed dome digester (China)

with neat diagram.

_____________________
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ELECTRICAL POWER GENERATION (CGPA)

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) For low head and high discharge, the hydraulic turbine used is
A) Kaplan turbine B) Francis turbine
C) Pelton wheel D) Jonual turbine

2) In a hydro-electric plant a conduct system for taking water from the intake
works to the turbine is known as
A) Dam B) Reservoir
C) Penstock D) Surge tank

3) Particles having the same atomic number but different mass numbers are
called
A) Positrons B) Beta particles
C) Isotopes D) Decayed panicles

4) Which of the following material can be used as moderator ?
A) Graphite B) Heavy water
C) Beryllium D) Any of the above

5) Which of the following is not a part of diesel engine power plant ?
A) Cooling tower B) Penstock C) Oil Pump D) Strainer

6) The disadvantage of renewable sources of energy is
A) Lack of decidability B) Availability in low energy densities
C) Intermittency D) All of the above

7) Tidal energy mainly makes use of
A) Kinetic energy of water
B) Potential energy of water
C) Both kinetic as well as potential energy of water
D) None of the above P.T.O.
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8) A photovoltaic cell converts
A) Heat energy into mechanical energy
B) Chemical energy into electrical energy
C) Solar energy into electrical energy
D) Electrical energy into chemical energy

9) The ratio of average load to maximum demand is defined as
A) Demand Factor B) Load factor
C) Diversity factor D) Maximum Demand

10) Coal used in power plant is also known as
A) Steam coal B) Charcoal
C) Coke D) Soft coal

11) Equipment used for pulverizing the coal is known as
A) Ball Mill B) Hopper C) Burner D) Stoker

12) As steam expands in turbine
A) Its pressure increases B) Its specific volume increases
C) Its boiling point increases D) Its temperature increases

13) Standard frequency usually for electric supply is
A) 50 Hz B) 60 Hz C) 50 to 60 Hz D) 50 to 55 Hz

14) In power station practice “spinning reserve” is
A) Reserve generating capacity that is in operation but not in service
B) Reserve generating capacity that is connected to bus and ready to take

the load
C) Reserve generating capacity that is available for service but not in

operation
D) Capacity of the part of the plant that remains under maintenance

______________
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 S.E. (E & E) (Part – I) Examination, 2017
ELECTRICAL POWER GENERATION (CGPA)

Day and Date : Tuesday, 9-5-2017 Marks : 56

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

SECTION – I

2. Solve any four : (4×4=16)

1) Write a short note on present energy scenario.

2) Explain function of economizer used in thermal power plant.

3) Give classification of hydroelectric power plant on the basis of head.

4) Explain boiling water reactor with neat diagram.

5) Explain the process of nuclear fission.

3. Solve any two : (6×2=12)

1) Explain function of air-preheater used in thermal power plant.

2) With a neat diagram explain working of nuclear power plant.

3) Explain CANDU type reactor with neat diagram also state its advantages and

disadvantages.
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SECTION – II

4. Solve any four : (4×4=16)

1) Explain construction and working of fuel cells.

2) Discuss the factors which should be considered for wind power plant.

3) Write a short note on load curve.

4) State application of diesel power stations.

5) Explain geo-thermal power plant with neat diagram also state its application.

5. Solve any two : (6×2=12)

1) What is operating principle of wind power plant ? With the help of block

diagram explain wind power plant.

2) Explain the working of four stroke diesel engine with neat diagram.

3) Define bio-gas and explain common circular fixed dome digester (China)

with neat diagram.

_____________________
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Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) The disadvantage of renewable sources of energy is
A) Lack of decidability B) Availability in low energy densities
C) Intermittency D) All of the above

2) Tidal energy mainly makes use of
A) Kinetic energy of water
B) Potential energy of water
C) Both kinetic as well as potential energy of water
D) None of the above

3) A photovoltaic cell converts
A) Heat energy into mechanical energy
B) Chemical energy into electrical energy
C) Solar energy into electrical energy
D) Electrical energy into chemical energy

4) The ratio of average load to maximum demand is defined as
A) Demand Factor B) Load factor
C) Diversity factor D) Maximum Demand

5) Coal used in power plant is also known as
A) Steam coal B) Charcoal
C) Coke D) Soft coal

6) Equipment used for pulverizing the coal is known as
A) Ball Mill B) Hopper C) Burner D) Stoker

P.T.O.
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7) As steam expands in turbine
A) Its pressure increases B) Its specific volume increases
C) Its boiling point increases D) Its temperature increases

8) Standard frequency usually for electric supply is
A) 50 Hz B) 60 Hz C) 50 to 60 Hz D) 50 to 55 Hz

9) In power station practice “spinning reserve” is
A) Reserve generating capacity that is in operation but not in service
B) Reserve generating capacity that is connected to bus and ready to take

the load
C) Reserve generating capacity that is available for service but not in

operation
D) Capacity of the part of the plant that remains under maintenance

10) For low head and high discharge, the hydraulic turbine used is
A) Kaplan turbine B) Francis turbine
C) Pelton wheel D) Jonual turbine

11) In a hydro-electric plant a conduct system for taking water from the intake
works to the turbine is known as
A) Dam B) Reservoir
C) Penstock D) Surge tank

12) Particles having the same atomic number but different mass numbers are
called
A) Positrons B) Beta particles
C) Isotopes D) Decayed panicles

13) Which of the following material can be used as moderator ?
A) Graphite B) Heavy water
C) Beryllium D) Any of the above

14) Which of the following is not a part of diesel engine power plant ?
A) Cooling tower B) Penstock C) Oil Pump D) Strainer

______________



Set S

��������	
�� -3- SLR-VB – 381

Seat
No.

 S.E. (E & E) (Part – I) Examination, 2017
ELECTRICAL POWER GENERATION (CGPA)

Day and Date : Tuesday, 9-5-2017 Marks : 56

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

SECTION – I

2. Solve any four : (4×4=16)

1) Write a short note on present energy scenario.

2) Explain function of economizer used in thermal power plant.

3) Give classification of hydroelectric power plant on the basis of head.

4) Explain boiling water reactor with neat diagram.

5) Explain the process of nuclear fission.

3. Solve any two : (6×2=12)

1) Explain function of air-preheater used in thermal power plant.

2) With a neat diagram explain working of nuclear power plant.

3) Explain CANDU type reactor with neat diagram also state its advantages and

disadvantages.
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SECTION – II

4. Solve any four : (4×4=16)

1) Explain construction and working of fuel cells.

2) Discuss the factors which should be considered for wind power plant.

3) Write a short note on load curve.

4) State application of diesel power stations.

5) Explain geo-thermal power plant with neat diagram also state its application.

5. Solve any two : (6×2=12)

1) What is operating principle of wind power plant ? With the help of block

diagram explain wind power plant.

2) Explain the working of four stroke diesel engine with neat diagram.

3) Define bio-gas and explain common circular fixed dome digester (China)

with neat diagram.

_____________________
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DATA STRUCTURE (Old)

Day and Date : Monday, 15-5-2017 Total Marks : 100
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Recursive function can be implemented by using
a) stack b) queue c) linked list d) none

2) Fibonacci series contains integer
a) 1,1,3,5,7,9,11 b) 0,1,1,2,3,5,8,13
c) 0,1,2,3,4,7,11 d) none

3) Queue in which we can insert item or delete from any position based on
some property are known as
a) deque b) circular queue c) priority queue d) none

4) Queue elements are added at
a) rear end b) front end c) top end d) none

5) Elements of stacks are called
a) ordered b) unordered c) sequential d) none

6) Push operation on stack push element at location
a) top + 1 b) top – 1 c) rear + 1 d) rear – 1

7) Which operator has lowest priority ?
a) ++ b) % c) + d) ||

P.T.O.
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8) We can check the empty condition of linked list by checking whether the
external pointer is
a) –1 b) + 1 c) 0 d) Null

9) Free function is used to
a) release memory for node b) to unlink the node
c) to unlink first and last node d) none

10) This type of linked list does not have first and last node
a) Circular linked list b) Singly linked list
c) Doubly linked list d) Static list

11) Deq. operation of queue, makes,
a) rear=rear – 1 b) front=front – 1 c) top=top – 1 d) front=front + 1

12) If character ‘D’, ‘C’, ‘B’, ‘A’ are placed in a queue and are removed one at a
time which order they will be removed
a) ABCD b)  ABDC c) DCAB d) DCBA

13) Overflow condition of stack is
a) front=max–1 b) front=0 c) top=max – 1 d) none

14) The conversion of B*C – D infix expression to postfix is
a) BC*D – b) B – C*D c) BC* – D d) None

15) The function that is used for memory allocation in implementation of linked
list is
a) malloc () b) calloc () c) realloc () d) Both a) and b)

16) Which of the following data  structures are indexed structures ?
a) linear arrays b) linked lists
c) both of a) and b) d) None of these

17) The term “push” and “pop” is related to the
a) array b) lists c) stacks d) all of above

18) The situation when in a linked list START=NULL is
a) underflow b) overflow
c) houseful d) saturated

19) Which of the following data structure store the homogenous data elements ?
a) arrays b) Records c) Pointers d) None

20) Which of the following data structure is linear data structure ?
a) Trees b) Graphs c) Arrays d) None of above

______________
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Day and Date : Monday, 15-5-2017  Marks : 80
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Write a short note on ‘C’ operators.

b) Write in brief about structure as an ADT.

c) Write a short note on :

i) Structures and Unions

ii) File Handling in ‘C’.

d) Explain types of functions in detail.

e) Write a short note on conversion of Infix to Postfix with example.

3. a) Solve any one  : (1×10=10)

i) Write a program to perform insertion, deletion and display on stack.

ii) Give detail explanation about applications of stack.

b) Write a short note on : (2×5=10)

i) ADT (Abstract Data Types)

ii) Conversion of Infix to Postfix with example.

-3-
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SECTION – II

4. Write a short note on (solve any four) : (4×5=20)

i) Recursion

ii) Josephus Problem

iii) Avail list

iv) Deque

v) Sorting Techniques

vi) Binary Search.

5. a) Solve any one : (1×10=10)

i) Explain in brief about Linear Search.

ii) Write a short note on :

A) Inserting node into singly linked list

B) Deleting node from singly linked list.

b) Explain in brief implementation of Queue. (1×10=10)

_____________________
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Day and Date : Monday, 15-5-2017 Total Marks : 100
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Which of the following data  structures are indexed structures ?
a) linear arrays b) linked lists
c) both of a) and b) d) None of these

2) The term “push” and “pop” is related to the
a) array b) lists c) stacks d) all of above

3) The situation when in a linked list START=NULL is
a) underflow b) overflow
c) houseful d) saturated

4) Which of the following data structure store the homogenous data elements ?
a) arrays b) Records c) Pointers d) None

5) Which of the following data structure is linear data structure ?
a) Trees b) Graphs c) Arrays d) None of above

6) Recursive function can be implemented by using
a) stack b) queue c) linked list d) none

7) Fibonacci series contains integer
a) 1,1,3,5,7,9,11 b) 0,1,1,2,3,5,8,13
c) 0,1,2,3,4,7,11 d) none

P.T.O.
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8) Queue in which we can insert item or delete from any position based on
some property are known as
a) deque b) circular queue c) priority queue d) none

9) Queue elements are added at
a) rear end b) front end c) top end d) none

10) Elements of stacks are called
a) ordered b) unordered c) sequential d) none

11) Push operation on stack push element at location
a) top + 1 b) top – 1 c) rear + 1 d) rear – 1

12) Which operator has lowest priority ?
a) ++ b) % c) + d) ||

13) We can check the empty condition of linked list by checking whether the
external pointer is
a) –1 b) + 1 c) 0 d) Null

14) Free function is used to
a) release memory for node b) to unlink the node
c) to unlink first and last node d) none

15) This type of linked list does not have first and last node
a) Circular linked list b) Singly linked list
c) Doubly linked list d) Static list

16) Deq. operation of queue, makes,
a) rear=rear – 1 b) front=front – 1 c) top=top – 1 d) front=front + 1

17) If character ‘D’, ‘C’, ‘B’, ‘A’ are placed in a queue and are removed one at a
time which order they will be removed
a) ABCD b)  ABDC c) DCAB d) DCBA

18) Overflow condition of stack is
a) front=max–1 b) front=0 c) top=max – 1 d) none

19) The conversion of B*C – D infix expression to postfix is
a) BC*D – b) B – C*D c) BC* – D d) None

20) The function that is used for memory allocation in implementation of linked
list is
a) malloc () b) calloc () c) realloc () d) Both a) and b)

______________
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Day and Date : Monday, 15-5-2017  Marks : 80
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Write a short note on ‘C’ operators.

b) Write in brief about structure as an ADT.

c) Write a short note on :

i) Structures and Unions

ii) File Handling in ‘C’.

d) Explain types of functions in detail.

e) Write a short note on conversion of Infix to Postfix with example.

3. a) Solve any one  : (1×10=10)

i) Write a program to perform insertion, deletion and display on stack.

ii) Give detail explanation about applications of stack.

b) Write a short note on : (2×5=10)

i) ADT (Abstract Data Types)

ii) Conversion of Infix to Postfix with example.

-3-
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SECTION – II

4. Write a short note on (solve any four) : (4×5=20)

i) Recursion

ii) Josephus Problem

iii) Avail list

iv) Deque

v) Sorting Techniques

vi) Binary Search.

5. a) Solve any one : (1×10=10)

i) Explain in brief about Linear Search.

ii) Write a short note on :

A) Inserting node into singly linked list

B) Deleting node from singly linked list.

b) Explain in brief implementation of Queue. (1×10=10)

_____________________
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Day and Date : Monday, 15-5-2017 Total Marks : 100
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Deq. operation of queue, makes,
a) rear=rear – 1 b) front=front – 1 c) top=top – 1 d) front=front + 1

2) If character ‘D’, ‘C’, ‘B’, ‘A’ are placed in a queue and are removed one at a
time which order they will be removed
a) ABCD b)  ABDC c) DCAB d) DCBA

3) Overflow condition of stack is
a) front=max–1 b) front=0 c) top=max – 1 d) none

4) The conversion of B*C – D infix expression to postfix is
a) BC*D – b) B – C*D c) BC* – D d) None

5) The function that is used for memory allocation in implementation of linked
list is
a) malloc () b) calloc () c) realloc () d) Both a) and b)

6) Which of the following data  structures are indexed structures ?
a) linear arrays b) linked lists
c) both of a) and b) d) None of these

7) The term “push” and “pop” is related to the
a) array b) lists c) stacks d) all of above

P.T.O.
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8) The situation when in a linked list START=NULL is
a) underflow b) overflow
c) houseful d) saturated

9) Which of the following data structure store the homogenous data elements ?
a) arrays b) Records c) Pointers d) None

10) Which of the following data structure is linear data structure ?
a) Trees b) Graphs c) Arrays d) None of above

11) Recursive function can be implemented by using
a) stack b) queue c) linked list d) none

12) Fibonacci series contains integer
a) 1,1,3,5,7,9,11 b) 0,1,1,2,3,5,8,13
c) 0,1,2,3,4,7,11 d) none

13) Queue in which we can insert item or delete from any position based on
some property are known as
a) deque b) circular queue c) priority queue d) none

14) Queue elements are added at
a) rear end b) front end c) top end d) none

15) Elements of stacks are called
a) ordered b) unordered c) sequential d) none

16) Push operation on stack push element at location
a) top + 1 b) top – 1 c) rear + 1 d) rear – 1

17) Which operator has lowest priority ?
a) ++ b) % c) + d) ||

18) We can check the empty condition of linked list by checking whether the
external pointer is
a) –1 b) + 1 c) 0 d) Null

19) Free function is used to
a) release memory for node b) to unlink the node
c) to unlink first and last node d) none

20) This type of linked list does not have first and last node
a) Circular linked list b) Singly linked list
c) Doubly linked list d) Static list

______________
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Seat
No.

 S.E. (Electrical and Electronics) (Part – I) Examination, 2017
DATA STRUCTURE (Old)

Day and Date : Monday, 15-5-2017  Marks : 80
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Write a short note on ‘C’ operators.

b) Write in brief about structure as an ADT.

c) Write a short note on :

i) Structures and Unions

ii) File Handling in ‘C’.

d) Explain types of functions in detail.

e) Write a short note on conversion of Infix to Postfix with example.

3. a) Solve any one  : (1×10=10)

i) Write a program to perform insertion, deletion and display on stack.

ii) Give detail explanation about applications of stack.

b) Write a short note on : (2×5=10)

i) ADT (Abstract Data Types)

ii) Conversion of Infix to Postfix with example.

-3-
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SECTION – II

4. Write a short note on (solve any four) : (4×5=20)

i) Recursion

ii) Josephus Problem

iii) Avail list

iv) Deque

v) Sorting Techniques

vi) Binary Search.

5. a) Solve any one : (1×10=10)

i) Explain in brief about Linear Search.

ii) Write a short note on :

A) Inserting node into singly linked list

B) Deleting node from singly linked list.

b) Explain in brief implementation of Queue. (1×10=10)

_____________________
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Seat
No. Set S

 S.E. (Electrical and Electronics) (Part – I) Examination, 2017
DATA STRUCTURE (Old)

Day and Date : Monday, 15-5-2017 Total Marks : 100
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Push operation on stack push element at location
a) top + 1 b) top – 1 c) rear + 1 d) rear – 1

2) Which operator has lowest priority ?
a) ++ b) % c) + d) ||

3) We can check the empty condition of linked list by checking whether the
external pointer is
a) –1 b) + 1 c) 0 d) Null

4) Free function is used to
a) release memory for node b) to unlink the node
c) to unlink first and last node d) none

5) This type of linked list does not have first and last node
a) Circular linked list b) Singly linked list
c) Doubly linked list d) Static list

6) Deq. operation of queue, makes,
a) rear=rear – 1 b) front=front – 1 c) top=top – 1 d) front=front + 1

7) If character ‘D’, ‘C’, ‘B’, ‘A’ are placed in a queue and are removed one at a
time which order they will be removed
a) ABCD b)  ABDC c) DCAB d) DCBA

P.T.O.
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8) Overflow condition of stack is
a) front=max–1 b) front=0 c) top=max – 1 d) none

9) The conversion of B*C – D infix expression to postfix is
a) BC*D – b) B – C*D c) BC* – D d) None

10) The function that is used for memory allocation in implementation of linked
list is
a) malloc () b) calloc () c) realloc () d) Both a) and b)

11) Which of the following data  structures are indexed structures ?
a) linear arrays b) linked lists
c) both of a) and b) d) None of these

12) The term “push” and “pop” is related to the
a) array b) lists c) stacks d) all of above

13) The situation when in a linked list START=NULL is
a) underflow b) overflow
c) houseful d) saturated

14) Which of the following data structure store the homogenous data elements ?
a) arrays b) Records c) Pointers d) None

15) Which of the following data structure is linear data structure ?
a) Trees b) Graphs c) Arrays d) None of above

16) Recursive function can be implemented by using
a) stack b) queue c) linked list d) none

17) Fibonacci series contains integer
a) 1,1,3,5,7,9,11 b) 0,1,1,2,3,5,8,13
c) 0,1,2,3,4,7,11 d) none

18) Queue in which we can insert item or delete from any position based on
some property are known as
a) deque b) circular queue c) priority queue d) none

19) Queue elements are added at
a) rear end b) front end c) top end d) none

20) Elements of stacks are called
a) ordered b) unordered c) sequential d) none

______________
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Seat
No.

 S.E. (Electrical and Electronics) (Part – I) Examination, 2017
DATA STRUCTURE (Old)

Day and Date : Monday, 15-5-2017  Marks : 80
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Write a short note on ‘C’ operators.

b) Write in brief about structure as an ADT.

c) Write a short note on :

i) Structures and Unions

ii) File Handling in ‘C’.

d) Explain types of functions in detail.

e) Write a short note on conversion of Infix to Postfix with example.

3. a) Solve any one  : (1×10=10)

i) Write a program to perform insertion, deletion and display on stack.

ii) Give detail explanation about applications of stack.

b) Write a short note on : (2×5=10)

i) ADT (Abstract Data Types)

ii) Conversion of Infix to Postfix with example.

-3-
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SECTION – II

4. Write a short note on (solve any four) : (4×5=20)

i) Recursion

ii) Josephus Problem

iii) Avail list

iv) Deque

v) Sorting Techniques

vi) Binary Search.

5. a) Solve any one : (1×10=10)

i) Explain in brief about Linear Search.

ii) Write a short note on :

A) Inserting node into singly linked list

B) Deleting node from singly linked list.

b) Explain in brief implementation of Queue. (1×10=10)

_____________________
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S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

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

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

1) The system of non-homogeneous equations AX = B has infinitely many
solutions if
a) r = n b) r > n c) r < n d) None of these

2) Rank of the matrix 

2 3 5

2 3 5

2 3 5

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 is

a) 1 b) 2 c) 3 d) None of these

3) Given a scalar r, the transformation T : R2→  R2 defined by T (X) = rX when
r > 1 is called
a) Dialation b) Translation c) Contraction d) Linear

4) The dimension of NulA is
a) The number of columns in A
b) The number of basic variables in the equation AX = 0
c) The number of rows in A
d) The number of free variables in the equation AX = 0

5) If vector space V has a basis of n vectors then every basis of V must
consist
a) Less than n vectors b) 2n vectors
c) Greater than n vectors d) Exactly n vectors

P.T.O.
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6) The eigen values of the matrix A are 2, 5, 8. Then eigen values of 
1

A  are

a) 2, 5, 2 2 b)
1 1 1

, ,
2 5 8

c) 2, 5, 8 d) None of these

7) The eigen values of matrix A = 
1 2

1 3

−⎡ ⎤
⎢ ⎥
⎣ ⎦

 are

a) 1 i± b) 2 i± c) i± d) 4 2i±
8) If u = [3, 4, 6] and v = [0, 1, 1] then u.v = .......

a) 10 b) 15 c) [0, 4, 6] d) None of these

9) The matrix of the quadratic form Q (X) = 2
1 1 25x 3x x+  is

a)
30 2

3 52

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

b) 0 3

3 5
⎡ ⎤
⎢ ⎥
⎣ ⎦

c)
35 2

3 02

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

d) None of these

10) If u = 

2

3

4

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥⎣ ⎦

, then a unit vector in the direction of u is

a)

2
29

3
29

4
29

⎡ ⎤
⎢ ⎥
⎢ ⎥
−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

b)

1

3
2

2

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎣ ⎦

c)

2
3
1

4
3

⎡ ⎤
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥⎣ ⎦

d) None of these

11) The equations of lines of regression are 10y = x + 17 and x = 5y – 7. Then x

and y  are
a) 1 and 10 b) 1 and 5 c) 2 and 3 d) 3 and 2

12) If the two regression coefficients are a and b then coefficient of correlation r is

a) a
b

b) ab c) ab d)
b
a

13) The function u (x, y) is said to be  harmonic if it satisfy
a) ux = uy b) uxx – uyy = 0 c) ux = – uy d) uxx + uyy = 0

14) An analytic function with constant modulus is
a) Analytic b) Harmonic c) Constant d) None of these

______________
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Seat
No.

 S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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 non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :
a) Do the three planes x1 + 2x2 + x3 = 4, x2 – x3 = 1 and x1 + 3x2 = 0 have at

least one common point of intersection ? Explain. 3

b) Let T : 2 2R R⎯⎯→  be a linear transformation such that

T (x1, x2) = (x1 + x2, 4x1 + 5x2). Find X such that T (X) = (3, 8). 3
c) Solve the equation AX = b by using the LU factorization given for A.

3 7 2 7 1 0 0 3 7 2

A 3 5 1 , b 5 and A 1 1 0 0 2 1

6 4 0 2 2 5 1 0 0 1

− − − − −⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥= − = = − ⋅ − −⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥− − −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 3

d) Let the transformation T defined by T (X) = AX, find a vector X whose image
under T is b

251 7A , b
23 57

−⎡ ⎤ ⎡ ⎤− −= =⎢ ⎥ ⎢ ⎥−−⎣ ⎦ ⎣ ⎦
. 3

3. a) Determine if the vectors are linearly independent 
1 3

,
3 9

−⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

. 3

b) Let 
1 2 5 7

A , u , v
3 4 6 8
⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 then prove that A (u+v) = Au + Av. 3
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c)

a) Compute the transfer matrix of the ladder network.

b) Design a ladder network whose transfer matrix is 
1 8

0.5 5

−⎡ ⎤
⎢ ⎥−⎣ ⎦

. 4

4. a) Find a spanning set for the null space of the matrix, 
3 6 1 1 7

3A 1 2 2 1

5 82 4 4

⎡ ⎤− − −
⎢ ⎥

= − −⎢ ⎥
⎢ ⎥− −⎣ ⎦

. 3

b) Find the coordinator vector [X]B of X relative to the given basis B = { b1, b2}.

Where 1 2
1 2 2

b , b , X
3 5 1

−⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦
. 3

c) If A is row equivalent to B. List rank A, dimNull A. Then find bases for Col A,

Row A and Null A. 

91 4 7 0 51 1

A 1 2 4 1 , B 0 5 62

5 6 10 7 0 0 0 0

⎡ ⎤ ⎡ ⎤− − −
⎢ ⎥ ⎢ ⎥

= − − = −−⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− ⎣ ⎦⎣ ⎦

. 3

5. a) Find eigen value for the matrix 
4 3

3 4
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Apply power method for finding leading eigen value and eigen vector for

2 1
A

4 5
⎡ ⎤= ⎢ ⎥
⎣ ⎦

 stop when k = 4, X0 = 
1

0
⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

i1

v
1

R1

v2

i2 i2

R
2

v3

i3
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c) Diagonalize the matrix if possible A = 
3 1

1 5

−⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

SECTION – II

6. a) Describe all least-squares solutions of the system. 3
x + y = 2

x + y = 4

b) If y = 
7

6
⎡ ⎤
⎢ ⎥
⎣ ⎦

 and u = 
4

2
⎡ ⎤
⎢ ⎥
⎣ ⎦

. Find the orthogonal projection of y onto u. 3

c) Show that {v1, v2, v3} is an orthonormal basis of R3, where

1 2 3

3 1 1
6 6611

1 2 4v , v , v
11 6 66

1 1 7
11 6 66

⎡ ⎤ ⎡ ⎤⎡ ⎤ − −
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥

−= = =⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 4

OR

c) Find the matrix of the quadratic form, assume that X is in R3 for

i) 2 2 2
1 2 3 1 2 1 3 2 38x 7x 3x 6x x 4x x 2x x+ − − + −

ii) 2
3 1 2 2 3x 4x x 4x x− + . 4

7. a) Let Q (X) = 2 2
1 1 2 2x 8x x 5x− − . Compute Q (X) for X = 

1

3
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Compute the coefficient of correlation between x and y from the following
data :

x :   2   4   5 6 8 11

y : 18 12 10 8 7   5 3

�������	�� -5- SLR-VB – 383
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c) The line of regression of y on x is 10y = x + 17 and the line of regression of
x on y is x = 5y – 7. Find :

i) The means of x and y

ii) The coefficient of correlation.

iii) The most probable value of y when x = 13. 3

8. a) From the following results obtain the two regression equations and estimate
the yield of crop when the rainfall is 29 cms and the rainfall when the yield is
600 kgs.

y (yield in kgs) x (Rainfall in cms)
Mean 508.4 26.7

S.D. 36.8 4.6

r = 0.52 3
b) Find the equations of the lines of regression from the following data. Also find

the coefficient of correlation r.

x : 80 45 55 56 58 60 65 68 70 75 85

y : 82 56 50 48 60 62 64 65 70 74 90 3

c) Find the coefficient of correlation between x and y from the following data :

n = 25, 2 2x 120, x 650, y 100, y 450, xy 500Σ = Σ = Σ = Σ = Σ = . 3

9. a) Find the bilinear transformation which maps the points z = 1, i, –1 onto the
points W = i, 0, – i. 3

b) Prove that if u = x2 – y2, v = – 2 2

y

x y+
 then both u and v satisfy Laplace’s

equation, but that u + iv is not analytic function of z. 3

c) Evaluate the integral 
z

c

e
dz

z 2−∫�  where C is

a) the circle |Z| = 3

b) the circle |Z| = 1. 3

_____________________
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Seat
No.

S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

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

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

1) If u = [3, 4, 6] and v = [0, 1, 1] then u.v = .......
a) 10 b) 15 c) [0, 4, 6] d) None of these

2) The matrix of the quadratic form Q (X) = 2
1 1 25x 3x x+  is

a)
30 2

3 52

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

b) 0 3

3 5
⎡ ⎤
⎢ ⎥
⎣ ⎦

c)
35 2

3 02

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

d) None of these

3) If u = 

2

3

4

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥⎣ ⎦

, then a unit vector in the direction of u is

a)

2
29

3
29

4
29

⎡ ⎤
⎢ ⎥
⎢ ⎥
−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

b)

1

3
2

2

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎣ ⎦

c)

2
3
1

4
3

⎡ ⎤
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥⎣ ⎦

d) None of these

4) The equations of lines of regression are 10y = x + 17 and x = 5y – 7. Then x

and y  are
a) 1 and 10 b) 1 and 5 c) 2 and 3 d) 3 and 2

P.T.O.

Set Q
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5) If the two regression coefficients are a and b then coefficient of correlation r is

a) a
b

b) ab c) ab d)
b
a

6) The function u (x, y) is said to be  harmonic if it satisfy
a) ux = uy b) uxx – uyy = 0 c) ux = – uy d) uxx + uyy = 0

7) An analytic function with constant modulus is
a) Analytic b) Harmonic c) Constant d) None of these

8) The system of non-homogeneous equations AX = B has infinitely many
solutions if
a) r = n b) r > n c) r < n d) None of these

9) Rank of the matrix 

2 3 5

2 3 5

2 3 5

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 is

a) 1 b) 2 c) 3 d) None of these

10) Given a scalar r, the transformation T : R2→  R2 defined by T (X) = rX when
r > 1 is called
a) Dialation b) Translation c) Contraction d) Linear

11) The dimension of NulA is
a) The number of columns in A
b) The number of basic variables in the equation AX = 0
c) The number of rows in A
d) The number of free variables in the equation AX = 0

12) If vector space V has a basis of n vectors then every basis of V must
consist
a) Less than n vectors b) 2n vectors
c) Greater than n vectors d) Exactly n vectors

13) The eigen values of the matrix A are 2, 5, 8. Then eigen values of 
1

A  are

a) 2, 5, 2 2 b)
1 1 1

, ,
2 5 8

c) 2, 5, 8 d) None of these

14) The eigen values of matrix A = 
1 2

1 3

−⎡ ⎤
⎢ ⎥
⎣ ⎦

 are

a) 1 i± b) 2 i± c) i± d) 4 2i±
______________
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Seat
No.

 S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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 non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :
a) Do the three planes x1 + 2x2 + x3 = 4, x2 – x3 = 1 and x1 + 3x2 = 0 have at

least one common point of intersection ? Explain. 3

b) Let T : 2 2R R⎯⎯→  be a linear transformation such that

T (x1, x2) = (x1 + x2, 4x1 + 5x2). Find X such that T (X) = (3, 8). 3
c) Solve the equation AX = b by using the LU factorization given for A.

3 7 2 7 1 0 0 3 7 2

A 3 5 1 , b 5 and A 1 1 0 0 2 1

6 4 0 2 2 5 1 0 0 1

− − − − −⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥= − = = − ⋅ − −⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥− − −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 3

d) Let the transformation T defined by T (X) = AX, find a vector X whose image
under T is b

251 7A , b
23 57

−⎡ ⎤ ⎡ ⎤− −= =⎢ ⎥ ⎢ ⎥−−⎣ ⎦ ⎣ ⎦
. 3

3. a) Determine if the vectors are linearly independent 
1 3

,
3 9

−⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

. 3

b) Let 
1 2 5 7

A , u , v
3 4 6 8
⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 then prove that A (u+v) = Au + Av. 3
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c)

a) Compute the transfer matrix of the ladder network.

b) Design a ladder network whose transfer matrix is 
1 8

0.5 5

−⎡ ⎤
⎢ ⎥−⎣ ⎦

. 4

4. a) Find a spanning set for the null space of the matrix, 
3 6 1 1 7

3A 1 2 2 1

5 82 4 4

⎡ ⎤− − −
⎢ ⎥

= − −⎢ ⎥
⎢ ⎥− −⎣ ⎦

. 3

b) Find the coordinator vector [X]B of X relative to the given basis B = { b1, b2}.

Where 1 2
1 2 2

b , b , X
3 5 1

−⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦
. 3

c) If A is row equivalent to B. List rank A, dimNull A. Then find bases for Col A,

Row A and Null A. 

91 4 7 0 51 1

A 1 2 4 1 , B 0 5 62

5 6 10 7 0 0 0 0

⎡ ⎤ ⎡ ⎤− − −
⎢ ⎥ ⎢ ⎥

= − − = −−⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− ⎣ ⎦⎣ ⎦

. 3

5. a) Find eigen value for the matrix 
4 3

3 4
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Apply power method for finding leading eigen value and eigen vector for

2 1
A

4 5
⎡ ⎤= ⎢ ⎥
⎣ ⎦

 stop when k = 4, X0 = 
1

0
⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

i1

v
1

R1

v2

i2 i2

R
2

v3

i3
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c) Diagonalize the matrix if possible A = 
3 1

1 5

−⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

SECTION – II

6. a) Describe all least-squares solutions of the system. 3
x + y = 2

x + y = 4

b) If y = 
7

6
⎡ ⎤
⎢ ⎥
⎣ ⎦

 and u = 
4

2
⎡ ⎤
⎢ ⎥
⎣ ⎦

. Find the orthogonal projection of y onto u. 3

c) Show that {v1, v2, v3} is an orthonormal basis of R3, where

1 2 3

3 1 1
6 6611

1 2 4v , v , v
11 6 66

1 1 7
11 6 66

⎡ ⎤ ⎡ ⎤⎡ ⎤ − −
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥

−= = =⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 4

OR

c) Find the matrix of the quadratic form, assume that X is in R3 for

i) 2 2 2
1 2 3 1 2 1 3 2 38x 7x 3x 6x x 4x x 2x x+ − − + −

ii) 2
3 1 2 2 3x 4x x 4x x− + . 4

7. a) Let Q (X) = 2 2
1 1 2 2x 8x x 5x− − . Compute Q (X) for X = 

1

3
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Compute the coefficient of correlation between x and y from the following
data :

x :   2   4   5 6 8 11

y : 18 12 10 8 7   5 3

�������	�� -5- SLR-VB – 383
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c) The line of regression of y on x is 10y = x + 17 and the line of regression of
x on y is x = 5y – 7. Find :

i) The means of x and y

ii) The coefficient of correlation.

iii) The most probable value of y when x = 13. 3

8. a) From the following results obtain the two regression equations and estimate
the yield of crop when the rainfall is 29 cms and the rainfall when the yield is
600 kgs.

y (yield in kgs) x (Rainfall in cms)
Mean 508.4 26.7

S.D. 36.8 4.6

r = 0.52 3
b) Find the equations of the lines of regression from the following data. Also find

the coefficient of correlation r.

x : 80 45 55 56 58 60 65 68 70 75 85

y : 82 56 50 48 60 62 64 65 70 74 90 3

c) Find the coefficient of correlation between x and y from the following data :

n = 25, 2 2x 120, x 650, y 100, y 450, xy 500Σ = Σ = Σ = Σ = Σ = . 3

9. a) Find the bilinear transformation which maps the points z = 1, i, –1 onto the
points W = i, 0, – i. 3

b) Prove that if u = x2 – y2, v = – 2 2

y

x y+
 then both u and v satisfy Laplace’s

equation, but that u + iv is not analytic function of z. 3

c) Evaluate the integral 
z

c

e
dz

z 2−∫�  where C is

a) the circle |Z| = 3

b) the circle |Z| = 1. 3

_____________________
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Seat
No.

S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

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

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

1) If vector space V has a basis of n vectors then every basis of V must
consist
a) Less than n vectors b) 2n vectors
c) Greater than n vectors d) Exactly n vectors

2) The eigen values of the matrix A are 2, 5, 8. Then eigen values of 
1

A  are

a) 2, 5, 2 2 b)
1 1 1

, ,
2 5 8

c) 2, 5, 8 d) None of these

3) The eigen values of matrix A = 
1 2

1 3

−⎡ ⎤
⎢ ⎥
⎣ ⎦

 are

a) 1 i± b) 2 i± c) i± d) 4 2i±
4) If u = [3, 4, 6] and v = [0, 1, 1] then u.v = .......

a) 10 b) 15 c) [0, 4, 6] d) None of these

5) The matrix of the quadratic form Q (X) = 2
1 1 25x 3x x+  is

a)
30 2

3 52

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

b) 0 3

3 5
⎡ ⎤
⎢ ⎥
⎣ ⎦

c)
35 2

3 02

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

d) None of these

P.T.O.

Set R



Set R
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6) If u = 

2

3

4

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥⎣ ⎦

, then a unit vector in the direction of u is

a)

2
29

3
29

4
29

⎡ ⎤
⎢ ⎥
⎢ ⎥
−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

b)

1

3
2

2

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎣ ⎦

c)

2
3
1

4
3

⎡ ⎤
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥⎣ ⎦

d) None of these

7) The equations of lines of regression are 10y = x + 17 and x = 5y – 7. Then x

and y  are

a) 1 and 10 b) 1 and 5 c) 2 and 3 d) 3 and 2

8) If the two regression coefficients are a and b then coefficient of correlation r is

a) a
b

b) ab c) ab d)
b
a

9) The function u (x, y) is said to be  harmonic if it satisfy
a) ux = uy b) uxx – uyy = 0 c) ux = – uy d) uxx + uyy = 0

10) An analytic function with constant modulus is
a) Analytic b) Harmonic c) Constant d) None of these

11) The system of non-homogeneous equations AX = B has infinitely many
solutions if
a) r = n b) r > n c) r < n d) None of these

12) Rank of the matrix 

2 3 5

2 3 5

2 3 5

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 is

a) 1 b) 2 c) 3 d) None of these

13) Given a scalar r, the transformation T : R2→  R2 defined by T (X) = rX when
r > 1 is called
a) Dialation b) Translation c) Contraction d) Linear

14) The dimension of NulA is
a) The number of columns in A
b) The number of basic variables in the equation AX = 0
c) The number of rows in A
d) The number of free variables in the equation AX = 0

______________
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Seat
No.

 S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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 non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :
a) Do the three planes x1 + 2x2 + x3 = 4, x2 – x3 = 1 and x1 + 3x2 = 0 have at

least one common point of intersection ? Explain. 3

b) Let T : 2 2R R⎯⎯→  be a linear transformation such that

T (x1, x2) = (x1 + x2, 4x1 + 5x2). Find X such that T (X) = (3, 8). 3
c) Solve the equation AX = b by using the LU factorization given for A.

3 7 2 7 1 0 0 3 7 2

A 3 5 1 , b 5 and A 1 1 0 0 2 1

6 4 0 2 2 5 1 0 0 1

− − − − −⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥= − = = − ⋅ − −⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥− − −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 3

d) Let the transformation T defined by T (X) = AX, find a vector X whose image
under T is b

251 7A , b
23 57

−⎡ ⎤ ⎡ ⎤− −= =⎢ ⎥ ⎢ ⎥−−⎣ ⎦ ⎣ ⎦
. 3

3. a) Determine if the vectors are linearly independent 
1 3

,
3 9

−⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

. 3

b) Let 
1 2 5 7

A , u , v
3 4 6 8
⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 then prove that A (u+v) = Au + Av. 3



Set R

SLR-VB – 383 -4- �������	��

c)

a) Compute the transfer matrix of the ladder network.

b) Design a ladder network whose transfer matrix is 
1 8

0.5 5

−⎡ ⎤
⎢ ⎥−⎣ ⎦

. 4

4. a) Find a spanning set for the null space of the matrix, 
3 6 1 1 7

3A 1 2 2 1

5 82 4 4

⎡ ⎤− − −
⎢ ⎥

= − −⎢ ⎥
⎢ ⎥− −⎣ ⎦

. 3

b) Find the coordinator vector [X]B of X relative to the given basis B = { b1, b2}.

Where 1 2
1 2 2

b , b , X
3 5 1

−⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦
. 3

c) If A is row equivalent to B. List rank A, dimNull A. Then find bases for Col A,

Row A and Null A. 

91 4 7 0 51 1

A 1 2 4 1 , B 0 5 62

5 6 10 7 0 0 0 0

⎡ ⎤ ⎡ ⎤− − −
⎢ ⎥ ⎢ ⎥

= − − = −−⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− ⎣ ⎦⎣ ⎦

. 3

5. a) Find eigen value for the matrix 
4 3

3 4
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Apply power method for finding leading eigen value and eigen vector for

2 1
A

4 5
⎡ ⎤= ⎢ ⎥
⎣ ⎦

 stop when k = 4, X0 = 
1

0
⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

i1

v
1

R1

v2

i2 i2

R
2

v3

i3
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c) Diagonalize the matrix if possible A = 
3 1

1 5

−⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

SECTION – II

6. a) Describe all least-squares solutions of the system. 3
x + y = 2

x + y = 4

b) If y = 
7

6
⎡ ⎤
⎢ ⎥
⎣ ⎦

 and u = 
4

2
⎡ ⎤
⎢ ⎥
⎣ ⎦

. Find the orthogonal projection of y onto u. 3

c) Show that {v1, v2, v3} is an orthonormal basis of R3, where

1 2 3

3 1 1
6 6611

1 2 4v , v , v
11 6 66

1 1 7
11 6 66

⎡ ⎤ ⎡ ⎤⎡ ⎤ − −
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥

−= = =⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 4

OR

c) Find the matrix of the quadratic form, assume that X is in R3 for

i) 2 2 2
1 2 3 1 2 1 3 2 38x 7x 3x 6x x 4x x 2x x+ − − + −

ii) 2
3 1 2 2 3x 4x x 4x x− + . 4

7. a) Let Q (X) = 2 2
1 1 2 2x 8x x 5x− − . Compute Q (X) for X = 

1

3
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Compute the coefficient of correlation between x and y from the following
data :

x :   2   4   5 6 8 11

y : 18 12 10 8 7   5 3

�������	�� -5- SLR-VB – 383
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c) The line of regression of y on x is 10y = x + 17 and the line of regression of
x on y is x = 5y – 7. Find :

i) The means of x and y

ii) The coefficient of correlation.

iii) The most probable value of y when x = 13. 3

8. a) From the following results obtain the two regression equations and estimate
the yield of crop when the rainfall is 29 cms and the rainfall when the yield is
600 kgs.

y (yield in kgs) x (Rainfall in cms)
Mean 508.4 26.7

S.D. 36.8 4.6

r = 0.52 3
b) Find the equations of the lines of regression from the following data. Also find

the coefficient of correlation r.

x : 80 45 55 56 58 60 65 68 70 75 85

y : 82 56 50 48 60 62 64 65 70 74 90 3

c) Find the coefficient of correlation between x and y from the following data :

n = 25, 2 2x 120, x 650, y 100, y 450, xy 500Σ = Σ = Σ = Σ = Σ = . 3

9. a) Find the bilinear transformation which maps the points z = 1, i, –1 onto the
points W = i, 0, – i. 3

b) Prove that if u = x2 – y2, v = – 2 2

y

x y+
 then both u and v satisfy Laplace’s

equation, but that u + iv is not analytic function of z. 3

c) Evaluate the integral 
z

c

e
dz

z 2−∫�  where C is

a) the circle |Z| = 3

b) the circle |Z| = 1. 3

_____________________
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Seat
No.

S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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) Figures to the right indicate full marks.
4) Use of non-programmable calculator is allowed.

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

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

1) If u = 

2

3

4

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥⎣ ⎦

, then a unit vector in the direction of u is

a)

2
29

3
29

4
29

⎡ ⎤
⎢ ⎥
⎢ ⎥
−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

b)

1

3
2

2

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎣ ⎦

c)

2
3
1

4
3

⎡ ⎤
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥⎣ ⎦

d) None of these

2) The equations of lines of regression are 10y = x + 17 and x = 5y – 7. Then x

and y  are
a) 1 and 10 b) 1 and 5 c) 2 and 3 d) 3 and 2

3) If the two regression coefficients are a and b then coefficient of correlation r is

a) a
b

b) ab c) ab d)
b
a

4) The function u (x, y) is said to be  harmonic if it satisfy
a) ux = uy b) uxx – uyy = 0 c) ux = – uy d) uxx + uyy = 0

5) An analytic function with constant modulus is
a) Analytic b) Harmonic c) Constant d) None of these

P.T.O.

Set S
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6) The system of non-homogeneous equations AX = B has infinitely many
solutions if
a) r = n b) r > n c) r < n d) None of these

7) Rank of the matrix 

2 3 5

2 3 5

2 3 5

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 is

a) 1 b) 2 c) 3 d) None of these

8) Given a scalar r, the transformation T : R2→  R2 defined by T (X) = rX when
r > 1 is called
a) Dialation b) Translation c) Contraction d) Linear

9) The dimension of NulA is
a) The number of columns in A
b) The number of basic variables in the equation AX = 0
c) The number of rows in A
d) The number of free variables in the equation AX = 0

10) If vector space V has a basis of n vectors then every basis of V must
consist
a) Less than n vectors b) 2n vectors
c) Greater than n vectors d) Exactly n vectors

11) The eigen values of the matrix A are 2, 5, 8. Then eigen values of 
1

A  are

a) 2, 5, 2 2 b)
1 1 1

, ,
2 5 8

c) 2, 5, 8 d) None of these

12) The eigen values of matrix A = 
1 2

1 3

−⎡ ⎤
⎢ ⎥
⎣ ⎦

 are

a) 1 i± b) 2 i± c) i± d) 4 2i±
13) If u = [3, 4, 6] and v = [0, 1, 1] then u.v = .......

a) 10 b) 15 c) [0, 4, 6] d) None of these

14) The matrix of the quadratic form Q (X) = 2
1 1 25x 3x x+  is

a)
30 2

3 52

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

b) 0 3

3 5
⎡ ⎤
⎢ ⎥
⎣ ⎦

c)
35 2

3 02

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

d) None of these

______________
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Seat
No.

 S.E. (E & E Engg.) (Part – II) (CGPA) Examination, 2017
LINEAR ALGEBRA

Day and Date : Tuesday, 16-5-2017 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 non-programmable calculator is allowed.

SECTION – I

2. Attempt any three of the following :
a) Do the three planes x1 + 2x2 + x3 = 4, x2 – x3 = 1 and x1 + 3x2 = 0 have at

least one common point of intersection ? Explain. 3

b) Let T : 2 2R R⎯⎯→  be a linear transformation such that

T (x1, x2) = (x1 + x2, 4x1 + 5x2). Find X such that T (X) = (3, 8). 3
c) Solve the equation AX = b by using the LU factorization given for A.

3 7 2 7 1 0 0 3 7 2

A 3 5 1 , b 5 and A 1 1 0 0 2 1

6 4 0 2 2 5 1 0 0 1

− − − − −⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥= − = = − ⋅ − −⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥− − −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 3

d) Let the transformation T defined by T (X) = AX, find a vector X whose image
under T is b

251 7A , b
23 57

−⎡ ⎤ ⎡ ⎤− −= =⎢ ⎥ ⎢ ⎥−−⎣ ⎦ ⎣ ⎦
. 3

3. a) Determine if the vectors are linearly independent 
1 3

,
3 9

−⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

. 3

b) Let 
1 2 5 7

A , u , v
3 4 6 8
⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 then prove that A (u+v) = Au + Av. 3
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c)

a) Compute the transfer matrix of the ladder network.

b) Design a ladder network whose transfer matrix is 
1 8

0.5 5

−⎡ ⎤
⎢ ⎥−⎣ ⎦

. 4

4. a) Find a spanning set for the null space of the matrix, 
3 6 1 1 7

3A 1 2 2 1

5 82 4 4

⎡ ⎤− − −
⎢ ⎥

= − −⎢ ⎥
⎢ ⎥− −⎣ ⎦

. 3

b) Find the coordinator vector [X]B of X relative to the given basis B = { b1, b2}.

Where 1 2
1 2 2

b , b , X
3 5 1

−⎡ ⎤ ⎡ ⎤ ⎡ ⎤= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦
. 3

c) If A is row equivalent to B. List rank A, dimNull A. Then find bases for Col A,

Row A and Null A. 

91 4 7 0 51 1

A 1 2 4 1 , B 0 5 62

5 6 10 7 0 0 0 0

⎡ ⎤ ⎡ ⎤− − −
⎢ ⎥ ⎢ ⎥

= − − = −−⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− ⎣ ⎦⎣ ⎦

. 3

5. a) Find eigen value for the matrix 
4 3

3 4
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Apply power method for finding leading eigen value and eigen vector for

2 1
A

4 5
⎡ ⎤= ⎢ ⎥
⎣ ⎦

 stop when k = 4, X0 = 
1

0
⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

i1

v
1

R1

v2

i2 i2

R
2

v3

i3
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c) Diagonalize the matrix if possible A = 
3 1

1 5

−⎡ ⎤
⎢ ⎥
⎣ ⎦

. 3

SECTION – II

6. a) Describe all least-squares solutions of the system. 3
x + y = 2

x + y = 4

b) If y = 
7

6
⎡ ⎤
⎢ ⎥
⎣ ⎦

 and u = 
4

2
⎡ ⎤
⎢ ⎥
⎣ ⎦

. Find the orthogonal projection of y onto u. 3

c) Show that {v1, v2, v3} is an orthonormal basis of R3, where

1 2 3

3 1 1
6 6611

1 2 4v , v , v
11 6 66

1 1 7
11 6 66

⎡ ⎤ ⎡ ⎤⎡ ⎤ − −
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥

−= = =⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥
⎢ ⎥ ⎢ ⎥⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦

. 4

OR

c) Find the matrix of the quadratic form, assume that X is in R3 for

i) 2 2 2
1 2 3 1 2 1 3 2 38x 7x 3x 6x x 4x x 2x x+ − − + −

ii) 2
3 1 2 2 3x 4x x 4x x− + . 4

7. a) Let Q (X) = 2 2
1 1 2 2x 8x x 5x− − . Compute Q (X) for X = 

1

3
⎡ ⎤
⎢ ⎥−⎣ ⎦

. 3

b) Compute the coefficient of correlation between x and y from the following
data :

x :   2   4   5 6 8 11

y : 18 12 10 8 7   5 3

�������	�� -5- SLR-VB – 383
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c) The line of regression of y on x is 10y = x + 17 and the line of regression of
x on y is x = 5y – 7. Find :

i) The means of x and y

ii) The coefficient of correlation.

iii) The most probable value of y when x = 13. 3

8. a) From the following results obtain the two regression equations and estimate
the yield of crop when the rainfall is 29 cms and the rainfall when the yield is
600 kgs.

y (yield in kgs) x (Rainfall in cms)
Mean 508.4 26.7

S.D. 36.8 4.6

r = 0.52 3
b) Find the equations of the lines of regression from the following data. Also find

the coefficient of correlation r.

x : 80 45 55 56 58 60 65 68 70 75 85

y : 82 56 50 48 60 62 64 65 70 74 90 3

c) Find the coefficient of correlation between x and y from the following data :

n = 25, 2 2x 120, x 650, y 100, y 450, xy 500Σ = Σ = Σ = Σ = Σ = . 3

9. a) Find the bilinear transformation which maps the points z = 1, i, –1 onto the
points W = i, 0, – i. 3

b) Prove that if u = x2 – y2, v = – 2 2

y

x y+
 then both u and v satisfy Laplace’s

equation, but that u + iv is not analytic function of z. 3

c) Evaluate the integral 
z

c

e
dz

z 2−∫�  where C is

a) the circle |Z| = 3

b) the circle |Z| = 1. 3

_____________________
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S.E. (Electrical and Electronics) (Part – II) (CGPA) Examination, 2017
AC MACHINES

Day and Date : Thursday, 18-5-2017 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.

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

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

1) The power factor of an alternator is determined by its _______
a) speed b) excitation c) load d) prime mover

2) For successful parallel operation of two 3 phase alternators must have the
same __________
a) voltage rating b) speed c) excitation d) KVA rating

3) In a 3 phase star connected alternator, field current of 50A produces a full
load armature current of 200A on short circuit and 1730V per phase on open
circuit, then its value of synchronous impedance is _______ ohm.
a) 8.75 b) 4 c) 5 d) 34.6

4) Damper winding placed in the rotor pole faces of an alternator help in reducing
the hunting effect _________
a) only at synchronous speed
b) above synchronous speed
c) below synchronous speed
d) none of the above

5) The winding of a 4 pole, 3 phase alternator having 36 slots and coil span
of 7 slots is short pitched by _________ degrees.
a) 140 b) 80 c) 40 d) 20

6) If load angle of a 4 pole synchronous motor is 8 degrees electrical, its value
in mechanical degrees is _________
a) 4 b) 2 c) 8 d) 6

P.T.O.
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7) The ‘V’ curves of a synchronous motor gives plot/relation between ______
a) armature current and supply voltage
b) field current and power factor
c) field current and armature current
d) field current and back e.m.f.

8) The slip of an induction motor is defined as the ratio of __________
a) stator Cu loss/rotor input b) rotor Cu loss/rotor input
c) rotor Cu loss/stator Cu loss d) rotor Cu loss/rotor output

9) A 6 pole, 50 Hz, 3 phase I. M. is running at 950 r.p.m. and has rotor Cu loss
of 5 KW. Its rotor input is ________ KW.
a) 10 b) 95 c) 90 d) 100

10) The efficiency of a 3 phase induction motor  is approximately proportional to
__________
a) 1 – S b) S c) Ns d) Nr

11) The principle of operation of a 3 phase induction motor is most similar to that
of a __________
a) single phase induction motor
b) synchronous motor
c) transformer with shorted secondary
d) none of these

12) If the stator voltage of a 3 phase induction motor is reduced by 10%, the
torque of motor will decrease by _________
a) 10% b) 20% c) 40% d) 5%

13) A permanent split single phase capacitor motor does not have ________
a) squirrel cage rotor b) starting winding
c) centrifugal switch d) high power factor

14) Capacitor start and run, single phase induction motor is basically a ________
a) 1 phase induction motor b) 3 phase induction motor
c) 2 phase induction motor d) none of these

______________
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S.E. (Electrical and Electronics) (Part – II) (CGPA) Examination, 2017
AC MACHINES

Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any three : (4×3=12)
a) Explain the principle of operation of 3 phase induction motor.
b) Derive the expression for rotor current frequency of 3 phase induction motor.
c) Explain effect of slip on the rotor circuit of 3 phase induction motor.
d) Derive expression for rotor current and power factor at stand still and at

running for 3 phase induction motor.
e) A 500 HP, 3 phase, 440 V, 50 Hz induction motor as a speed of 950 rpm on

full load. The machine has 6 poles. Calculate the full load slip. How many
cycles will the rotor voltage make per minute ?

3. Solve any two : (8×2=16)

a) Draw and explain torque slip characteristics of 3 phase induction motor.

b) Explain double field revolving theory for single phase induction motor.

c) A 0.5 HP, 230 V, single phase induction motor (split phase) takes a current
of 4.2 A lagging the voltage by 10° for starting winding and a current of 6.2 A
lagging the voltage by 40° for its main winding.

Find :
i) Total current and power factor at the time of starting
ii) Total current and power factor during running
iii) Phase angle between the main winding current and starting winding

current.
iv) Power drawn by starting winding
v) Power drawn by main winding
vi) Total power drawn during starting
vii) Total power drawn during running.
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SECTION – II

4. Solve any three : (4×3=12)

a) Explain with diagram, working of capacitor start motor.

b) Explain with diagram speed control of 3 phase induction motor by changing
the applied voltage.

c) Describe the characteristics of different classes of squirrel cage motors.

d) Explain equivalent circuit of double cage induction motor.

e) In a double cage induction motor, if the outer cage has an equivalent
impedance at stand still of (2+j2) ohm and the inner cage an equivalent
impedance of (5+j5) ohm, determine the slip at which the two cages develop
equal torques.

5. Solve any two : (8×2=16)

a) Explain construction, operation, characteristics and applications of single
phase induction AC series motor.

b) Explain with diagram different methods of starting 3 phase squirrel cage
motor.

c) A 3 phase squirrel cage induction motor takes a starting current 6 times
the full load current. Find the starting torque as a percentage of full load
torque if the motor is started :

i) Direct online
ii) Through star-delta starter, the full load slip of the motor is 0.04.

_____________________
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Day and Date : Thursday, 18-5-2017 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.

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

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

1) The slip of an induction motor is defined as the ratio of __________
a) stator Cu loss/rotor input b) rotor Cu loss/rotor input
c) rotor Cu loss/stator Cu loss d) rotor Cu loss/rotor output

2) A 6 pole, 50 Hz, 3 phase I. M. is running at 950 r.p.m. and has rotor Cu loss
of 5 KW. Its rotor input is ________ KW.
a) 10 b) 95 c) 90 d) 100

3) The efficiency of a 3 phase induction motor  is approximately proportional to
__________
a) 1 – S b) S c) Ns d) Nr

4) The principle of operation of a 3 phase induction motor is most similar to that
of a __________
a) single phase induction motor
b) synchronous motor
c) transformer with shorted secondary
d) none of these

5) If the stator voltage of a 3 phase induction motor is reduced by 10%, the
torque of motor will decrease by _________
a) 10% b) 20% c) 40% d) 5%

6) A permanent split single phase capacitor motor does not have ________
a) squirrel cage rotor b) starting winding
c) centrifugal switch d) high power factor

P.T.O.
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7) Capacitor start and run, single phase induction motor is basically a ________
a) 1 phase induction motor b) 3 phase induction motor
c) 2 phase induction motor d) none of these

8) The power factor of an alternator is determined by its _______
a) speed b) excitation c) load d) prime mover

9) For successful parallel operation of two 3 phase alternators must have the
same __________
a) voltage rating b) speed c) excitation d) KVA rating

10) In a 3 phase star connected alternator, field current of 50A produces a full
load armature current of 200A on short circuit and 1730V per phase on open
circuit, then its value of synchronous impedance is _______ ohm.
a) 8.75 b) 4 c) 5 d) 34.6

11) Damper winding placed in the rotor pole faces of an alternator help in reducing
the hunting effect _________
a) only at synchronous speed
b) above synchronous speed
c) below synchronous speed
d) none of the above

12) The winding of a 4 pole, 3 phase alternator having 36 slots and coil span
of 7 slots is short pitched by _________ degrees.
a) 140 b) 80 c) 40 d) 20

13) If load angle of a 4 pole synchronous motor is 8 degrees electrical, its value
in mechanical degrees is _________
a) 4 b) 2 c) 8 d) 6

14) The ‘V’ curves of a synchronous motor gives plot/relation between ______
a) armature current and supply voltage
b) field current and power factor
c) field current and armature current
d) field current and back e.m.f.

______________
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S.E. (Electrical and Electronics) (Part – II) (CGPA) Examination, 2017
AC MACHINES

Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any three : (4×3=12)
a) Explain the principle of operation of 3 phase induction motor.
b) Derive the expression for rotor current frequency of 3 phase induction motor.
c) Explain effect of slip on the rotor circuit of 3 phase induction motor.
d) Derive expression for rotor current and power factor at stand still and at

running for 3 phase induction motor.
e) A 500 HP, 3 phase, 440 V, 50 Hz induction motor as a speed of 950 rpm on

full load. The machine has 6 poles. Calculate the full load slip. How many
cycles will the rotor voltage make per minute ?

3. Solve any two : (8×2=16)

a) Draw and explain torque slip characteristics of 3 phase induction motor.

b) Explain double field revolving theory for single phase induction motor.

c) A 0.5 HP, 230 V, single phase induction motor (split phase) takes a current
of 4.2 A lagging the voltage by 10° for starting winding and a current of 6.2 A
lagging the voltage by 40° for its main winding.

Find :
i) Total current and power factor at the time of starting
ii) Total current and power factor during running
iii) Phase angle between the main winding current and starting winding

current.
iv) Power drawn by starting winding
v) Power drawn by main winding
vi) Total power drawn during starting
vii) Total power drawn during running.
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SECTION – II

4. Solve any three : (4×3=12)

a) Explain with diagram, working of capacitor start motor.

b) Explain with diagram speed control of 3 phase induction motor by changing
the applied voltage.

c) Describe the characteristics of different classes of squirrel cage motors.

d) Explain equivalent circuit of double cage induction motor.

e) In a double cage induction motor, if the outer cage has an equivalent
impedance at stand still of (2+j2) ohm and the inner cage an equivalent
impedance of (5+j5) ohm, determine the slip at which the two cages develop
equal torques.

5. Solve any two : (8×2=16)

a) Explain construction, operation, characteristics and applications of single
phase induction AC series motor.

b) Explain with diagram different methods of starting 3 phase squirrel cage
motor.

c) A 3 phase squirrel cage induction motor takes a starting current 6 times
the full load current. Find the starting torque as a percentage of full load
torque if the motor is started :

i) Direct online
ii) Through star-delta starter, the full load slip of the motor is 0.04.

_____________________
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Day and Date : Thursday, 18-5-2017 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.

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

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

1) The winding of a 4 pole, 3 phase alternator having 36 slots and coil span
of 7 slots is short pitched by _________ degrees.
a) 140 b) 80 c) 40 d) 20

2) If load angle of a 4 pole synchronous motor is 8 degrees electrical, its value
in mechanical degrees is _________
a) 4 b) 2 c) 8 d) 6

3) The ‘V’ curves of a synchronous motor gives plot/relation between ______
a) armature current and supply voltage
b) field current and power factor
c) field current and armature current
d) field current and back e.m.f.

4) The slip of an induction motor is defined as the ratio of __________
a) stator Cu loss/rotor input b) rotor Cu loss/rotor input
c) rotor Cu loss/stator Cu loss d) rotor Cu loss/rotor output

5) A 6 pole, 50 Hz, 3 phase I. M. is running at 950 r.p.m. and has rotor Cu loss
of 5 KW. Its rotor input is ________ KW.
a) 10 b) 95 c) 90 d) 100

6) The efficiency of a 3 phase induction motor  is approximately proportional to
__________
a) 1 – S b) S c) Ns d) Nr

P.T.O.
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7) The principle of operation of a 3 phase induction motor is most similar to that
of a __________
a) single phase induction motor
b) synchronous motor
c) transformer with shorted secondary
d) none of these

8) If the stator voltage of a 3 phase induction motor is reduced by 10%, the
torque of motor will decrease by _________
a) 10% b) 20% c) 40% d) 5%

9) A permanent split single phase capacitor motor does not have ________
a) squirrel cage rotor b) starting winding
c) centrifugal switch d) high power factor

10) Capacitor start and run, single phase induction motor is basically a ________
a) 1 phase induction motor b) 3 phase induction motor
c) 2 phase induction motor d) none of these

11) The power factor of an alternator is determined by its _______
a) speed b) excitation c) load d) prime mover

12) For successful parallel operation of two 3 phase alternators must have the
same __________
a) voltage rating b) speed c) excitation d) KVA rating

13) In a 3 phase star connected alternator, field current of 50A produces a full
load armature current of 200A on short circuit and 1730V per phase on open
circuit, then its value of synchronous impedance is _______ ohm.
a) 8.75 b) 4 c) 5 d) 34.6

14) Damper winding placed in the rotor pole faces of an alternator help in reducing
the hunting effect _________
a) only at synchronous speed
b) above synchronous speed
c) below synchronous speed
d) none of the above

______________
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Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any three : (4×3=12)
a) Explain the principle of operation of 3 phase induction motor.
b) Derive the expression for rotor current frequency of 3 phase induction motor.
c) Explain effect of slip on the rotor circuit of 3 phase induction motor.
d) Derive expression for rotor current and power factor at stand still and at

running for 3 phase induction motor.
e) A 500 HP, 3 phase, 440 V, 50 Hz induction motor as a speed of 950 rpm on

full load. The machine has 6 poles. Calculate the full load slip. How many
cycles will the rotor voltage make per minute ?

3. Solve any two : (8×2=16)

a) Draw and explain torque slip characteristics of 3 phase induction motor.

b) Explain double field revolving theory for single phase induction motor.

c) A 0.5 HP, 230 V, single phase induction motor (split phase) takes a current
of 4.2 A lagging the voltage by 10° for starting winding and a current of 6.2 A
lagging the voltage by 40° for its main winding.

Find :
i) Total current and power factor at the time of starting
ii) Total current and power factor during running
iii) Phase angle between the main winding current and starting winding

current.
iv) Power drawn by starting winding
v) Power drawn by main winding
vi) Total power drawn during starting
vii) Total power drawn during running.
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SECTION – II

4. Solve any three : (4×3=12)

a) Explain with diagram, working of capacitor start motor.

b) Explain with diagram speed control of 3 phase induction motor by changing
the applied voltage.

c) Describe the characteristics of different classes of squirrel cage motors.

d) Explain equivalent circuit of double cage induction motor.

e) In a double cage induction motor, if the outer cage has an equivalent
impedance at stand still of (2+j2) ohm and the inner cage an equivalent
impedance of (5+j5) ohm, determine the slip at which the two cages develop
equal torques.

5. Solve any two : (8×2=16)

a) Explain construction, operation, characteristics and applications of single
phase induction AC series motor.

b) Explain with diagram different methods of starting 3 phase squirrel cage
motor.

c) A 3 phase squirrel cage induction motor takes a starting current 6 times
the full load current. Find the starting torque as a percentage of full load
torque if the motor is started :

i) Direct online
ii) Through star-delta starter, the full load slip of the motor is 0.04.

_____________________
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Day and Date : Thursday, 18-5-2017 Max. Marks : 70
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Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

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

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

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

1) The efficiency of a 3 phase induction motor  is approximately proportional to
__________
a) 1 – S b) S c) Ns d) Nr

2) The principle of operation of a 3 phase induction motor is most similar to that
of a __________
a) single phase induction motor
b) synchronous motor
c) transformer with shorted secondary
d) none of these

3) If the stator voltage of a 3 phase induction motor is reduced by 10%, the
torque of motor will decrease by _________
a) 10% b) 20% c) 40% d) 5%

4) A permanent split single phase capacitor motor does not have ________
a) squirrel cage rotor b) starting winding
c) centrifugal switch d) high power factor

5) Capacitor start and run, single phase induction motor is basically a ________
a) 1 phase induction motor b) 3 phase induction motor
c) 2 phase induction motor d) none of these

6) The power factor of an alternator is determined by its _______
a) speed b) excitation c) load d) prime mover

P.T.O.
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7) For successful parallel operation of two 3 phase alternators must have the
same __________
a) voltage rating b) speed c) excitation d) KVA rating

8) In a 3 phase star connected alternator, field current of 50A produces a full
load armature current of 200A on short circuit and 1730V per phase on open
circuit, then its value of synchronous impedance is _______ ohm.
a) 8.75 b) 4 c) 5 d) 34.6

9) Damper winding placed in the rotor pole faces of an alternator help in reducing
the hunting effect _________
a) only at synchronous speed
b) above synchronous speed
c) below synchronous speed
d) none of the above

10) The winding of a 4 pole, 3 phase alternator having 36 slots and coil span
of 7 slots is short pitched by _________ degrees.
a) 140 b) 80 c) 40 d) 20

11) If load angle of a 4 pole synchronous motor is 8 degrees electrical, its value
in mechanical degrees is _________
a) 4 b) 2 c) 8 d) 6

12) The ‘V’ curves of a synchronous motor gives plot/relation between ______
a) armature current and supply voltage
b) field current and power factor
c) field current and armature current
d) field current and back e.m.f.

13) The slip of an induction motor is defined as the ratio of __________
a) stator Cu loss/rotor input b) rotor Cu loss/rotor input
c) rotor Cu loss/stator Cu loss d) rotor Cu loss/rotor output

14) A 6 pole, 50 Hz, 3 phase I. M. is running at 950 r.p.m. and has rotor Cu loss
of 5 KW. Its rotor input is ________ KW.
a) 10 b) 95 c) 90 d) 100

______________



Set S

�������	
� -3- SLR-VB – 384

Seat
No.

S.E. (Electrical and Electronics) (Part – II) (CGPA) Examination, 2017
AC MACHINES

Day and Date : Thursday, 18-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any three : (4×3=12)
a) Explain the principle of operation of 3 phase induction motor.
b) Derive the expression for rotor current frequency of 3 phase induction motor.
c) Explain effect of slip on the rotor circuit of 3 phase induction motor.
d) Derive expression for rotor current and power factor at stand still and at

running for 3 phase induction motor.
e) A 500 HP, 3 phase, 440 V, 50 Hz induction motor as a speed of 950 rpm on

full load. The machine has 6 poles. Calculate the full load slip. How many
cycles will the rotor voltage make per minute ?

3. Solve any two : (8×2=16)

a) Draw and explain torque slip characteristics of 3 phase induction motor.

b) Explain double field revolving theory for single phase induction motor.

c) A 0.5 HP, 230 V, single phase induction motor (split phase) takes a current
of 4.2 A lagging the voltage by 10° for starting winding and a current of 6.2 A
lagging the voltage by 40° for its main winding.

Find :
i) Total current and power factor at the time of starting
ii) Total current and power factor during running
iii) Phase angle between the main winding current and starting winding

current.
iv) Power drawn by starting winding
v) Power drawn by main winding
vi) Total power drawn during starting
vii) Total power drawn during running.
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SECTION – II

4. Solve any three : (4×3=12)

a) Explain with diagram, working of capacitor start motor.

b) Explain with diagram speed control of 3 phase induction motor by changing
the applied voltage.

c) Describe the characteristics of different classes of squirrel cage motors.

d) Explain equivalent circuit of double cage induction motor.

e) In a double cage induction motor, if the outer cage has an equivalent
impedance at stand still of (2+j2) ohm and the inner cage an equivalent
impedance of (5+j5) ohm, determine the slip at which the two cages develop
equal torques.

5. Solve any two : (8×2=16)

a) Explain construction, operation, characteristics and applications of single
phase induction AC series motor.

b) Explain with diagram different methods of starting 3 phase squirrel cage
motor.

c) A 3 phase squirrel cage induction motor takes a starting current 6 times
the full load current. Find the starting torque as a percentage of full load
torque if the motor is started :

i) Direct online
ii) Through star-delta starter, the full load slip of the motor is 0.04.

_____________________



�������	
� �������	�
��

����

���
��� 	

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

����$�������%&�����$�'%����(���)��(�%$

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

���	�
������������������������

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

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

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

�
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

(�*+',-./��0.�$12.�*3.4����4

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�
 �"5"67"6�

�% �"	�������	&		�����	��'�&���"	�#����'�����(���

�% )	������'*	 +% ,'���������'*	 #% ��'�#���+��-	 �% ,"���"��+��-	

�% .&��"	�������	���������"�*	���$��	���(	���"	�������	����"��'��"�*	

�% /��	���#�'	 +% �0��	�'�$��#�'	

#% 1����	����'��#�'	 �% /�(���"��#��#�'	

�% 2�	����	�������'��"�����	0��'���

�% ����� 3��+��'��	��"� +% ��333����+��'��	��"�

#% ��343��+��'��	��"� �% ��� 3��+��'��	��"�

 % �"	�	������#	�#���+	��	���	��������##���	'��+�

�% 5�'��	�	����	�	��	�"�� +% 6��(	��	�"��

#% ��'���	�	 �% �	((	

�% �"	��"������	�������''����	�	

�% $�''�	��	����"	���(	�����	��#	��"	��	�	�	������#	

+% $�''�	��	����"	���(	�������#	��	��"	��	�	�	������#	

#% $�''��	#	��	��"	���(	������	�	�	������#	

�% $�''������&&	#���"	��	�	

4% ,��!����	�������	��������''����	

�% 7��&�#�����������( +% 8'����&�#�����������(

#% 1����#�	���������( �% 9��	��&��"	��+�*	

�% �"	�&�''��#�'	��	&'	#�����#�	����&�������	�	�������7������������	��'�	������#	��������2"��

.&��"����	�	�������"�*	�&�''��	&'	#���������7��$"�������"	�*�'�	��&��"	��"����	������#	����+	

��	��:

�%  3�33�2"�� +% �; 3�33�2"�� #% ��2"� �% ��2"��

�$'

�



�.���

�������	�
�� ��� �������	
�

<% �"	����#��&����������	�������(�	����#�	���������(��"��'��+	��&

�% #����#���(�������(�	��#����	��'

+% ����#����#���(�������(�	��#����	��'

#% #����#���(�����������(�	��#����	��'

�% ���	��&��"	��+�*	

3% �"	�&��#������&��"�������������	�	������

�% +��������"	�#�	��

+% ��#	��	��"	��	�����*�����&��"	����	�	

#% ��#	��	��"	�	������#	��&����	�	

�% ���	��&��"	��+�*	

��% �$��*�'��	�	��"�*	��"	����	���(	���=� ���5���"	����	��'����	���#	��	��������2"��

�����������2"����.&��"	���	�#���	#�	������	�	������4���5�+	����'�	���#�����"	����"	

	����(���	

�% �4��5������ ��5

+% ����5�	�#"

#%  ���5���������5

�% 2�	��&��"	��	�	�������&��"	���(	�������"	�����5

��% >"�#"��	�	���������+'	�&���"	��	���	�	����&�����5��������?-�:

�% ��*��(�����*�'��	�	 +% 5�5�

#% ��*��(�#��'�*�'��	�	 �% !@2

��% �"	���'���'�	������"	��	�	�#��'������*�'��	�	��	���

�% �	�	� +% ���''	'

#% �	�	�����''	' �% ���	��&��"	��+�*	

��% �"	����'�#�������&�/5�����

�% A����������� +% 8��(	���*	�	��

#% /��+���*	�	�� �% ?	���$�''�������

� % �"	�	������#	�����"	�#�#�����&��"	���*��(�#��'��&����������	�	�$����	�	��"��'��+	

�% �'�����-	� +% '�$

#% "�(" �% ���	��&��"	��+�*	

BBBBBBBBBBBBBB



�.���

�������	
� ��� �������	�
��

����

���

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

����$�������%&�����$�'%����(���)��(�%$

�����������	�
������������������� ������
��4

���	�
������������������������

�1!�.29�=�.

�� ��'*	���1�8�3��
 �9�3�����:4�.�/;�

�% ?�$������+��	���������'	�	�����������	�����������.������	��:�)�*	��"	���	&���������

+% 1��'����+�	&'��$��"��"	�"	'���&�#�#�������(���C	'*��D�����+'	�+��(	�&���	���	�	����&

'�$�	������#	�

#% �	�*	��"	�	0��������&��#�'#�'��������&��"�����������'���'�	��

�% 7�����'	��'��	�$�	� �����	�� &���	���	�	����&�#�	��� �����#�#������"	�*�'��(	����

�#��������������	�������&����� � � ���+�'��#	��������#���8���� �"	���(�����	��&� �"	

#�	����&��"	���������#	''�	�&��&��� ��5����+�'��#	��������#��

	% �$��$����	�	��	�#���	#�	������	���	��"	������������+�'��#	�����"��	�#�#��������#��	

�����>���������>�	��	#��*	'���8�����"	���$	�&�#����&��"	�#�#����$"	��+��"��"	�	����(�

�	�������*	�

&% �"	��	�	� 	���� �� �>"�E� ������ 	*�'�������� .�� �� #"	#����� �"	��	�	� #���'	�	�

����	*�'�����������(� ���	#������!�'#�'��	��"	���$	�����"	�#�#����

�� ��'*	��"	�&�''�$��(�
 ��������:4�.�/;�

�% 7����$	''�+��(	������	������	���	��������#��*	����	���#	���"	�+��(	�#�����������

+�'��#	��	�


@��E�����C�2"���!��E��������8��@��E�����C�2"���@��E����C�2"��

8�����"	��	�	��	0��*�'	����&��"	������$�����	���#	�

2@



�.���

�������	�
�� � � �������	
�

7������#��*	�'�������	����#�	����&�����7��7���������#��*	�	������#���	#�	��������''	'

���	���� ������>"	��#���	#�	���#��������*�����'����"	�����'�#�	������	��&����"	

����'����� ���7��!�'#�'��	�


�% ,�$	��+��+	��+���"	�'���

�% /�������	���#	

�% ,�$	�&�#����&��"	�'����

+% >"��� �	� �"	� '����������� �&�>"	������	� +��(	� :�1��'����>"	������	� +��(	� &�� �"	

�	���	�	����&���������$��	������#	�

�1!�.29�=�..

 � ��'*	���1�8�3��
 �9�3�����:4�.�/;�

�% 7�#�#����#��������(��&���������$��#��'����	������#	�������*���+'	�#���#����#���	#�	����

�	�	��������	�����	�����#	�����(���F��	�	��.&��"	�&	0�	�#����� ���C?-���"	�	�������(

#���#���� ��� �	����������&��� �"	� 	������#	� �����<��"������ �"	�F��	�	� ����#��	������

�	�	���	��"	�	&&	#��*	�����#���#	�����	������#	��&��"	������$��#��'�

+% >��	����"������	����/����G��������	���&���	���	�	����&�&	0�	�#��

#% >"����	��"	���	����(����#��'	���&�/!������'���:

�% >��	����"������	�����"��	��	0�	�#	�����#����

	% )�*	�����	���'�#'����&�#�������&��	��	���	��	�����(�������	����

&% 1��'����#�����#���������$����(��&�	'	#����������	�	����('	��"��	���$	�&�#����	�	�

�� ��'*	���1��<��
 ��������:4�.�/;�

�% >��"��"	�"	'���&��	�����	�#"�	��'�����"	�&�������	'��	���'���&�������#�'����'���#	���#�''��#��	�

+% 1��'����+�	&'���"����#����#��*	������"����*�'���#�#	''��

#% 1��'����+�	&'��$��"��	������(����"	�$����(��&�&�''�$��(�������	����


�% @�������	���(���'�*�'��	�	�

�% .��	(����(����	���(���'�*�'��	�	�

BBBBBBBBBBBBBBBBBBBBB



�������	
� �������	�
��

����

���
��� 	

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

����$�������%&�����$�'%����(���)��(�%$

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

���	�
������������������������

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

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

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

�
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

(�*+',-./��0.�$12.�*3.4����4

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�
 �"5"67"6�

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

�% #����#���'�������'�	��#����	��(

)% ����#����#���'�������'�	��#����	��(

#% #����#���'�����������'�	��#����	��(

�% ���	��&��"	��)�*	

�% �"	�&��#������&��"�������������	�	������

�% )��������"	�#�	��

)% ��#	��	��"	��	�����*�����&��"	����	�	

#% ��#	��	��"	�	������#	��&����	�	

�% ���	��&��"	��)�*	

�% �$��*�(��	�	��"�*	��"	����	���'	���+� ���,���"	����	��(����	���#	��	��������-"��

�����������-"����.&��"	���	�#���	#�	������	�	������/���,�)	����(�	���#�����"	����"	

	����'���	

�% �/��,������ ��,

)% ����,�	�#"

#%  ���,���������,

�% -�	��&��"	��	�	�������&��"	���'	�������"	�����,

 % 0"�#"��	�	���������)(	�&���"	��	���	�	����&�����,��������12�3

�% ��*��'�����*�(��	�	 )% ,�,�

#% ��*��'�#��(�*�(��	�	 �% !4-

�% �"	���(���(�	������"	��	�	�#��(������*�(��	�	��	���

�% �	�	� )% ���((	(

#% �	�	�����((	( �% ���	��&��"	��)�*	

�$'

*



�.��*

�������	�
�� ��� �������	
�

/% �"	����(�#�������&�5,�����

�% 6����������� )% 7��'	���*	�	��

#% 5��)���*	�	�� �% 1	���$�((�������

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

�% �(�����2	� )% (�$

#% "�'" �% ���	��&��"	��)�*	

8% �"	�������	&		�����	��(�&���"	�#����(�����'���

�% 9	������(*	 )% :(���������(*	 #% ��(�#���)��2	 �% :"���"��)��2	

;% .&��"	�������	���������"�*	���$��	���'	���"	�������	����"��(��"�*	

�% 5��	���#�(	 )% �<��	�(�$��#�(	

#% =����	����(��#�(	 �% 5�'���"��#��#�(	

��% -�	����	�������(��"�����	<��(���

�% ����� ;��)��(��	��"� )% ��;;;����)��(��	��"�

#% ��;/;��)��(��	��"� �% ��� ;��)��(��	��"�

��% �"	�	������#	�#���)	��	���	��������##���	(��)�

�% ,�(��	�	����	�	��	�"�� )% >��'	��	�"��

#% ��(���	�	 �% �	''	

��% �"	��"������	�������((����	�	

�% $�((�	��	����"	���'	�����	��#	��"	��	�	�	������#	

)% $�((�	��	����"	���'	�������#	��	��"	��	�	�	������#	

#% $�((��	#	��	��"	���'	������	�	�	������#	

�% $�((������&&	#���"	��	�	

��% :��!����	�������	��������((����	

�% ?��&�#�����������' )% 7(����&�#�����������'

#% =����#�	���������' �% @��	��&��"	��)�*	

� % �"	�&�((��#�(	��	&(	#�����#�	����&�������	�	�������?������������	��(�	������#	��������-"��

.&��"����	�	�������"�*	�&�((��	&(	#���������?��$"�������"	�*�(�	��&��"	��"����	������#	����)	

��	��3

�%  ;�;;�-"�� )% �A ;�;;�-"�� #% ��-"� �% ��-"��

BBBBBBBBBBBBBB



�.��*

�������	
� ��� �������	�
��

����

���

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

����$�������%&�����$�'%����(���)��(�%$

�����������	�
������������������� ������
��/

���	�
������������������������

�=!�.-@�+�.

�� ��(*	���1�8�3��
 �9�3�����:4�.�/;�

�% 1�$������)��	���������(	�	�����������	�����������.������	��3�9�*	��"	���	&���������

)% =��(����)�	&(��$��"��"	�"	(���&�#�#�������'���C	(*��D�����)(	�)��'	�&���	���	�	����&

(�$�	������#	�

#% �	�*	��"	�	<��������&��#�(#�(��������&��"�����������(���(�	��

�% ?�����(	��(��	�$�	� �����	�� &���	���	�	����&�#�	��� �����#�#������"	�*�(��'	����

�#��������������	�������&����� � � ���)�(��#	��������#���7���� �"	���'�����	��&� �"	

#�	����&��"	���������#	((�	�&��&��� ��,����)�(��#	��������#��

	% �$��$����	�	��	�#���	#�	������	���	��"	������������)�(��#	�����"��	�#�#��������#��	

�����0���������0�	��	#��*	(���7�����"	���$	�&�#����&��"	�#�#����$"	��)��"��"	�	����'�

�	�������*	�

&% �"	��	�	� 	���� �� �0"�E� ������ 	*�(�������� .�� �� #"	#����� �"	��	�	� #���(	�	�

����	*�(�����������'� ���	#������!�(#�(��	��"	���$	�����"	�#�#����

�� ��(*	��"	�&�((�$��'�
 ��������:4�.�/;�

�% ?����$	((�)��'	������	������	���	��������#��*	����	���#	���"	�)��'	�#�����������

)�(��#	��	�


4��E�����C�-"���!��E��������7��4��E�����C�-"���4��E����C�-"��

7�����"	��	�	��	<��*�(	����&��"	������$�����	���#	�

-4



�.��*

�������	�
�� � � �������	
�

?������#��*	�(�������	����#�	����&�����?��?���������#��*	�	������#���	#�	��������((	(

���	���� ������0"	��#���	#�	���#��������*�����(����"	�����(�#�	������	��&����"	

����(����� ���?��!�(#�(��	�


�% :�$	��)��)	��)���"	�(���

�% 5�������	���#	

�% :�$	�&�#����&��"	�(����

)% 0"��� �	� �"	� (����������� �&�0"	������	� )��'	� 3�=��(����0"	������	� )��'	� &�� �"	

�	���	�	����&���������$��	������#	�

�=!�.-@�+�..

 � ��(*	���1�8�3��
 �9�3�����:4�.�/;�

�% ?�#�#����#��������'��&���������$��#��(����	������#	�������*���)(	�#���#����#���	#�	����

�	�	��������	�����	�����#	�����'���F��	�	��.&��"	�&	<�	�#����� ���C12���"	�	�������'

#���#���� ��� �	����������&��� �"	� 	������#	� �����8��"������ �"	�F��	�	� ����#��	������

�	�	���	��"	�	&&	#��*	�����#���#	�����	������#	��&��"	������$��#��(�

)% 0��	����"������	����5����G��������	���&���	���	�	����&�&	<�	�#��

#% 0"����	��"	���	����'����#��(	���&�5!������(���3

�% 0��	����"������	�����"��	��	<�	�#	�����#����

	% 9�*	�����	���(�#(����&�#�������&��	��	���	��	�����'�������	����

&% =��(����#�����#���������$����'��&�	(	#����������	�	����'(	��"��	���$	�&�#����	�	�

�� ��(*	���1��<��
 ��������:4�.�/;�

�% 0��"��"	�"	(���&��	�����	�#"�	��(�����"	�&�������	(��	���(���&�������#�(����(���#	���#�((��#��	�

)% =��(����)�	&(���"����#����#��*	������"����*�(���#�#	((��

#% =��(����)�	&(��$��"��	������'����"	�$����'��&�&�((�$��'�������	����


�% 4�������	���'���(�*�(��	�	�

�% .��	'����'����	���'���(�*�(��	�	�

BBBBBBBBBBBBBBBBBBBBB



�������	
� �������	�
��

����

���
��� 	

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

����$�������%&�����$�'%����(���)��(�%$

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

���	�
������������������������

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

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

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

�
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

(�*+',-./��0.�$12.�*3.4����4

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�
 �"5"67"6�

�% �"	��"������	�������&&����	�	

�% $�&&�	��	����"	���'	�����	��#	��"	��	�	�	������#	

(% $�&&�	��	����"	���'	�������#	��	��"	��	�	�	������#	

#% $�&&��	#	��	��"	���'	������	�	�	������#	

�% $�&&������))	#���"	��	�	

�% *��!����	�������	��������&&����	

�% +��)�#�����������' (% ,&����)�#�����������'

#% -����#�	���������' �% .��	��)��"	��(�/	

�% �"	�)�&&��#�&	��	)&	#�����#�	����)�������	�	�������+������������	��&�	������#	��������0"��

1)��"����	�	�������"�/	�)�&&��	)&	#���������+��$"�������"	�/�&�	��)��"	��"����	������#	����(	

��	��2

�%  3�33�0"�� (% �4 3�33�0"�� #% ��0"� �% ��0"��

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

�% #����#���'�������'�	��#����	��&

(% ����#����#���'�������'�	��#����	��&

#% #����#���'�����������'�	��#����	��&

�% ���	��)��"	��(�/	

�% �"	�)��#������)��"�������������	�	������

�% (��������"	�#�	��

(% ��#	��	��"	��	�����/�����)��"	����	�	

#% ��#	��	��"	�	������#	��)����	�	

�% ���	��)��"	��(�/	

�$'

�



�.���

�������	�
�� ��� �������	
�

5% �$��/�&��	�	��"�/	��"	����	���'	���6� ���7���"	����	��&����	���#	��	��������0"��

�����������0"����1)��"	���	�#���	#�	������	�	������5���7�(	����&�	���#�����"	����"	

	����'���	

�% �5��7������ ��7

(% ����7�	�#"

#%  ���7���������7

�% 0�	��)��"	��	�	�������)��"	���'	�������"	�����7

�% 8"�#"��	�	���������(&	�)���"	��	���	�	����)�����7��������9:�2

�% ��/��'�����/�&��	�	 (% 7�7�

#% ��/��'�#��&�/�&��	�	 �% !;0

<% �"	���&���&�	������"	��	�	�#��&������/�&��	�	��	���

�% �	�	� (% ���&&	&

#% �	�	�����&&	& �% ���	��)��"	��(�/	

3% �"	����&�#�������)�=7�����

�% >����������� (% ,��'	���/	�	��

#% =��(���/	�	�� �% 9	���$�&&�������

��% �"	�	������#	�����"	�#�#�����)��"	���/��'�#��&��)����������	�	�$����	�	��"��&��(	

�% �&�����:	� (% &�$

#% "�'" �% ���	��)��"	��(�/	

��% �"	�������	)		�����	��&�)���"	�#����&�����'���

�% ?	������&/	 (% *&���������&/	 #% ��&�#���(��:	 �% *"���"��(��:	

��% 1)��"	�������	���������"�/	���$��	���'	���"	�������	����"��&��"�/	

�% =��	���#�&	 (% �@��	�&�$��#�&	

#% -����	����&��#�&	 �% =�'���"��#��#�&	

��% 0�	����	�������&��"�����	@��&���

�% ����� 3��(��&��	��"� (% ��333����(��&��	��"�

#% ��353��(��&��	��"� �% ��� 3��(��&��	��"�

� % �"	�	������#	�#���(	��	���	��������##���	&��(�

�% 7�&��	�	����	�	��	�"�� (% A��'	��	�"��

#% ��&���	�	 �% �	''	

BBBBBBBBBBBBBB



�.���

�������	
� ��� �������	�
��

����

���

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

����$�������%&�����$�'%����(���)��(�%$

�����������	�
������������������� ������
��5

���	�
������������������������

�-!�10.�6�1

�� ��&/	���1�8�3��
 �9�3�����:4�.�/;�

�% 9�$������(��	���������&	�	�����������	�����������1������	��2�?�/	��"	���	)���������

(% -��&����(�	)&��$��"��"	�"	&���)�#�#�������'���C	&/��D�����(&	�(��'	�)���	���	�	����)

&�$�	������#	�

#% �	�/	��"	�	@��������)��#�&#�&��������)��"�����������&���&�	��

�% +�����&	��&��	�$�	� �����	�� )���	���	�	����)�#�	��� �����#�#������"	�/�&��'	����

�#��������������	�������)����� � � ���(�&��#	��������#���,���� �"	���'�����	��)� �"	

#�	����)��"	���������#	&&�	�)��)��� ��7����(�&��#	��������#��

	% �$��$����	�	��	�#���	#�	������	���	��"	������������(�&��#	�����"��	�#�#��������#��	

�����8���������8�	��	#��/	&���,�����"	���$	�)�#����)��"	�#�#����$"	��(��"��"	�	����'�

�	�������/	�

)% �"	��	�	� 	���� �� �8"�E� ������ 	/�&�������� 1�� �� #"	#����� �"	��	�	� #���&	�	�

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

�� ��&/	��"	�)�&&�$��'�
 ��������:4�.�/;�

�% +����$	&&�(��'	������	������	���	��������#��/	����	���#	���"	�(��'	�#�����������

(�&��#	��	�


;��E�����C�0"���!��E��������,��;��E�����C�0"���;��E����C�0"��

,�����"	��	�	��	@��/�&	����)��"	������$�����	���#	�

0;



�.���

�������	�
�� � � �������	
�

+������#��/	�&�������	����#�	����)�����+��+���������#��/	�	������#���	#�	��������&&	&

���	���� ������8"	��#���	#�	���#��������/�����&����"	�����&�#�	������	��)����"	

����&����� ���+��!�&#�&��	�


�% *�$	��(��(	��(���"	�&���

�% =�������	���#	

�% *�$	�)�#����)��"	�&����

(% 8"��� �	� �"	� &����������� �)�8"	������	� (��'	� 2�-��&����8"	������	� (��'	� )�� �"	

�	���	�	����)���������$��	������#	�

�-!�10.�6�11

 � ��&/	���1�8�3��
 �9�3�����:4�.�/;�

�% +�#�#����#��������'��)���������$��#��&����	������#	�������/���(&	�#���#����#���	#�	����

�	�	��������	�����	�����#	�����'���F��	�	��1)��"	�)	@�	�#����� ���C9:���"	�	�������'

#���#���� ��� �	����������)��� �"	� 	������#	� �����<��"������ �"	�F��	�	� ����#��	������

�	�	���	��"	�	))	#��/	�����#���#	�����	������#	��)��"	������$��#��&�

(% 8��	����"������	����=����G��������	���)���	���	�	����)�)	@�	�#��

#% 8"����	��"	���	����'����#��&	���)�=!������&���2

�% 8��	����"������	�����"��	��	@�	�#	�����#����

	% ?�/	�����	���&�#&����)�#�������)��	��	���	��	�����'�������	����

)% -��&����#�����#���������$����'��)�	&	#����������	�	����'&	��"��	���$	�)�#����	�	�

�� ��&/	���1��<��
 ��������:4�.�/;�

�% 8��"��"	�"	&���)��	�����	�#"�	��&�����"	�)�������	&��	���&���)�������#�&����&���#	���#�&&��#��	�

(% -��&����(�	)&���"����#����#��/	������"����/�&���#�#	&&��

#% -��&����(�	)&��$��"��	������'����"	�$����'��)�)�&&�$��'�������	����


�% ;�������	���'���&�/�&��	�	�

�% 1��	'����'����	���'���&�/�&��	�	�

BBBBBBBBBBBBBBBBBBBBB



�������	
� �������	�
��

����

���
��� 	

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

����$�������%&�����$�'%����(���)��(�%$

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

���	�
������������������������

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

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

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

�
�$����
����	
�)��&#&�*���+#���,�*-�
��.
��
��#�$�&

(�*+',-./��0.�$12.�*3.4����4

��������
���������	� �����
�� 

�� !"���	��"	�#�	#�����$	�
 �"5"67"6�

�% �$��&�'��	�	��"�&	��"	����	���(	���)� ���*���"	����	��'����	���#	��	��������+"��

�����������+"����,-��"	���	�#���	#�	������	�	������.���*�/	����'�	���#�����"	����"	

	����(���	

�% �.��*������ ��*

/% ����*�	�#"

#%  ���*���������*

�% +�	��-��"	��	�	�������-��"	���(	�������"	�����*

�% 0"�#"��	�	���������/'	�-���"	��	���	�	����-�����*��������12�3

�% ��&��(�����&�'��	�	 /% *�*�

#% ��&��(�#��'�&�'��	�	 �% !4+

�% �"	���'���'�	������"	��	�	�#��'������&�'��	�	��	���

�% �	�	� /% ���''	'

#% �	�	�����''	' �% ���	��-��"	��/�&	

 % �"	����'�#�������-�5*�����

�% 6����������� /% 7��(	���&	�	��

#% 5��/���&	�	�� �% 1	���$�''�������

�% �"	�	������#	�����"	�#�#�����-��"	���&��(�#��'��-����������	�	�$����	�	��"��'��/	

�% �'�����2	� /% '�$

#% "�(" �% ���	��-��"	��/�&	

.% �"	�������	-		�����	��'�-���"	�#����'�����(���

�% 8	������'&	 /% 9'���������'&	 #% ��'�#���/��2	 �% 9"���"��/��2	

�$'

�



�.���

�������	�
�� ��� �������	
�

�% ,-��"	�������	���������"�&	���$��	���(	���"	�������	����"��'��"�&	

�% 5��	���#�'	 /% �:��	�'�$��#�'	

#% ;����	����'��#�'	 �% 5�(���"��#��#�'	

<% +�	����	�������'��"�����	:��'���

�% ����� =��/��'��	��"� /% ��===����/��'��	��"�

#% ��=.=��/��'��	��"� �% ��� =��/��'��	��"�

=% �"	�	������#	�#���/	��	���	��������##���	'��/�

�% *�'��	�	����	�	��	�"�� /% >��(	��	�"��

#% ��'���	�	 �% �	((	

��% �"	��"������	�������''����	�	

�% $�''�	��	����"	���(	�����	��#	��"	��	�	�	������#	

/% $�''�	��	����"	���(	�������#	��	��"	��	�	�	������#	

#% $�''��	#	��	��"	���(	������	�	�	������#	

�% $�''������--	#���"	��	�	

��% 9��!����	�������	��������''����	

�% ?��-�#�����������( /% 7'����-�#�����������(

#% ;����#�	���������( �% @��	��-��"	��/�&	

��% �"	�-�''��#�'	��	-'	#�����#�	����-�������	�	�������?������������	��'�	������#	��������+"��

,-��"����	�	�������"�&	�-�''��	-'	#���������?��$"�������"	�&�'�	��-��"	��"����	������#	����/	

��	��3

�%  =�==�+"�� /% �A =�==�+"�� #% ��+"� �% ��+"��

��% �"	����#��-����������	�������(�	����#�	���������(��"��'��/	��-

�% #����#���(�������(�	��#����	��'

/% ����#����#���(�������(�	��#����	��'

#% #����#���(�����������(�	��#����	��'

�% ���	��-��"	��/�&	

� % �"	�-��#������-��"�������������	�	������

�% /��������"	�#�	��

/% ��#	��	��"	��	�����&�����-��"	����	�	

#% ��#	��	��"	�	������#	��-����	�	

�% ���	��-��"	��/�&	

BBBBBBBBBBBBBB



�.���

�������	
� ��� �������	�
��

����

���

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

����$�������%&�����$�'%����(���)��(�%$

�����������	�
������������������� ������
��.

���	�
������������������������

�;!�,+@�)�,

�� ��'&	���1�8�3��
 �9�3�����:4�.�/;�

�% 1�$������/��	���������'	�	�����������	�����������,������	��3�8�&	��"	���	-���������

/% ;��'����/�	-'��$��"��"	�"	'���-�#�#�������(���C	'&��D�����/'	�/��(	�-���	���	�	����-

'�$�	������#	�

#% �	�&	��"	�	:��������-��#�'#�'��������-��"�����������'���'�	��

�% ?�����'	��'��	�$�	� �����	�� -���	���	�	����-�#�	��� �����#�#������"	�&�'��(	����

�#��������������	�������-����� � � ���/�'��#	��������#���7���� �"	���(�����	��-� �"	

#�	����-��"	���������#	''�	�-��-��� ��*����/�'��#	��������#��

	% �$��$����	�	��	�#���	#�	������	���	��"	������������/�'��#	�����"��	�#�#��������#��	

�����0���������0�	��	#��&	'���7�����"	���$	�-�#����-��"	�#�#����$"	��/��"��"	�	����(�

�	�������&	�

-% �"	��	�	� 	���� �� �0"�E� ������ 	&�'�������� ,�� �� #"	#����� �"	��	�	� #���'	�	�

����	&�'�����������(� ���	#������!�'#�'��	��"	���$	�����"	�#�#����

�� ��'&	��"	�-�''�$��(�
 ��������:4�.�/;�

�% ?����$	''�/��(	������	������	���	��������#��&	����	���#	���"	�/��(	�#�����������

/�'��#	��	�


4��E�����C�+"���!��E��������7��4��E�����C�+"���4��E����C�+"��

7�����"	��	�	��	:��&�'	����-��"	������$�����	���#	�

+4



�.���

�������	�
�� � � �������	
�

?������#��&	�'�������	����#�	����-�����?��?���������#��&	�	������#���	#�	��������''	'

���	���� ������0"	��#���	#�	���#��������&�����'����"	�����'�#�	������	��-����"	

����'����� ���?��!�'#�'��	�


�% 9�$	��/��/	��/���"	�'���

�% 5�������	���#	

�% 9�$	�-�#����-��"	�'����

/% 0"��� �	� �"	� '����������� �-�0"	������	� /��(	� 3�;��'����0"	������	� /��(	� -�� �"	

�	���	�	����-���������$��	������#	�

�;!�,+@�)�,,

 � ��'&	���1�8�3��
 �9�3�����:4�.�/;�

�% ?�#�#����#��������(��-���������$��#��'����	������#	�������&���/'	�#���#����#���	#�	����

�	�	��������	�����	�����#	�����(���F��	�	��,-��"	�-	:�	�#����� ���C12���"	�	�������(

#���#���� ��� �	����������-��� �"	� 	������#	� �����<��"������ �"	�F��	�	� ����#��	������

�	�	���	��"	�	--	#��&	�����#���#	�����	������#	��-��"	������$��#��'�

/% 0��	����"������	����5����G��������	���-���	���	�	����-�-	:�	�#��

#% 0"����	��"	���	����(����#��'	���-�5!������'���3

�% 0��	����"������	�����"��	��	:�	�#	�����#����

	% 8�&	�����	���'�#'����-�#�������-��	��	���	��	�����(�������	����

-% ;��'����#�����#���������$����(��-�	'	#����������	�	����('	��"��	���$	�-�#����	�	�

�� ��'&	���1��<��
 ��������:4�.�/;�

�% 0��"��"	�"	'���-��	�����	�#"�	��'�����"	�-�������	'��	���'���-�������#�'����'���#	���#�''��#��	�

/% ;��'����/�	-'���"����#����#��&	������"����&�'���#�#	''��

#% ;��'����/�	-'��$��"��	������(����"	�$����(��-�-�''�$��(�������	����


�% 4�������	���(���'�&�'��	�	�

�% ,��	(����(����	���(���'�&�'��	�	�

BBBBBBBBBBBBBBBBBBBBB



�������	
� �������	�
��

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

�� )!���!)*��+�,�-�

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

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

!� ������������� ���	!�������"����	
���
��#�$��%
&��

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

��#�$�&

"� ��������
	��������
����
���
#� $
������	��	$���
��
��������� �����
%� ��������
��������������!�����������&�

-�./012����3��,45��.6�������

���������
���������	 �����
���

��  !��	��!	�"���	"����#	��
 �'78'9'7�

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

�$ � (��$ )$ � (��$�*� � (�$

"$ � (��$�*�
�

� � �
�

� �$ � (��$�*�+ � (�$,�

�$ -�		"!��.��'�����&��"������&����	��
�$ ����.��' )$ ��.���'��.��'
"$  ���.��' �$ ��"�	�	��.��'

�$  ����	�����(�$�*�	/���#!	�	����������	�'����)	��������
�$ 0�	�.���.��' )$ 1�#	���.��'
"$ 2	��!	��	�	�.��������#	� �$ 3��!��$�����)$

�$ 4��	�����'���'�	�������	'���	'	�	�����	��	������	�'�5�������&
�$  ��6�7���	� )$ ���6�7���	�
"$ 3��! �$ 2��	

�$ 4���	��"!���"�	��5	��)���!	�	8��������(�$�*���(�$�9�)
�$ 6��	���&�������:�'�	��&�) )$ 6��	����&�)�;��
"$ 6��	����&�)�<�� �$ 2���'��	��

�,0

��� �
����

)�



�����

�������	�
�� ��� �������	
�

=$ 7& � (�$��	���	����������'	��!	��6��'�"	�����&�����&�
�

�

� � � �

� �

�
�#�''�)	

�$ � )$ -� "$  �$ -/�

�$ 7&�>�(�$�*�>�(�$�*��(�$��!	��>�(�$� � �>�(�$�*
�$ �(�$ )$ �(��$ "$ ��(�$ �$ ��?���(�$

@$ 4��.��'����	"�����"�	���.��&�"���'���&����'��.�&�	8�	�"����AAAAAAAAAA
�&��.��'�&�	8�	�"��
�$ B�	��	���!�� )$ 6	��!��
"$ B�	��	���!����#�"	 �$ 6	��!����#�"	

C$ 7&��(�$����D����	������&���������"	�>(E � $���!	���(/��$�#�''������"	
�$ >(E � $ )$ >(/�E � $ "$ �?>(E � $ �$ /�>(E � $

��$ 7&��(�$�*�(���$�� �(��� � ��9����$���	&&	"��:	'�����'	����
�$ ����F5 )$ ����F5 "$ ����F5 �$ ����F5

��$ G?(G/��$����!	�G�����&�����&
�$ %�����	� )$ H�������.��'
"$ H�����.��' �$ %��������'	

��$ 7��	���'��������	����
�$ H	"�����"���� )$ -���'��. "$ D�'�	���. �$ 4'����.

��$  ��:�'�������&��(�$������(�$����&�	8�	�"����������
�$ �(E � $�9��(E � $ )$ �(E � $�/��(E � $ "$ �(E � $��(E � $ �$ �(E � $?�(E � $

��$ �!	����������'	��.��'�!��G�����&���
�$ G )$ (G�/��$ "$ � �$ �?(G�/��$

AAAAAAAAAAAAAA



�����

�������	
� ��� �������	�
��

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

�� )!���!)*��+�,�-�

�����������	�
���	�������������� �����
��=
���	�
������������������������

��������	
���� �� ��������
	��������
����
���
!� $
������	��	$���
��
��������� �����
"� ��������
��������������!�����������&�

�� -�':	���4�:�6���&��!	�&�''�#��.�
 �7879'��

�$ -���	��������:	��	"	���������&&�"�	���"����������&���)�'�����&�6-7���	��

�$  !	"��#!	�!	���!	�&�''�#��.���	��������"����������"�����"���'��������

"���'�I(�$�*��(�$�(��/��$�

�$ 0��'����-7-J������7�J���	��

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

�$ �	���!	���)�'�����&��!	���	��&����������'	��	���	�!(�$�*��	/=��(�$�

�� -�':	���4��;���&��!	�&�''�#��.�
 �%8�9'%�

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

�$ -����"����������"

��$ 6��	����������'��	��

���$ -��)'	��������)'	

�:$ -!�&��:����������!�&����:�������

�$ F�#�����	��		�������&&	�	����'�	8�����������!	�&�����&�)'�"�����.����K�L!��

��	� �!	�	'	�	��� ��"���	��#��!� �	��		�������� K�0��'����#��!� ����)'	

	����'	�

�$ �����.��!�)	�#		��	�	�.��������#	���.��'����	���&���!	��.��'��(�$�*�	/���(�$

��	�	�.�������#	��

����

)�



�����

�������	�
�� ��� �������	
�

�� -�':	���4��<����
 �78
9'%�

�$ L!�����������	���)��H�J� ��K�0��'��������.��&�"��"	�

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

"$ D�������������D���&��(�$�*�M���/��������N�

�$ 0��'��������	���'���!	��	'������)	�#		�� �����������	��

�� 4��	������4��;��
 ��8%9'��

�$ 4��.��'��(�$�*����"�(�� � �$������'	�����@����'	��	��	"�����1'����!	

���'����	��	"�����&���� � � �� � � �� ����!	����.���'��.��'�)	��	"�:	�	��K

0��'����

��$ D����7G���&�>(5$�*�(��9��G/�$?(��/��G/��9�G/�$

���$ -!�#��!���"��:�'������������	����������	8��'�����!	���'���'�"���������&�	8�	�"�
�������

AAAAAAAAAAAAAAAAAAAAA



�������	
� �������	�
��

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

�� )!���!)*��+�,�-�

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

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

!� ������������� ���	!�������"����	
���
��#�$��%
&��

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

��#�$�&

"� ��������
	��������
����
���
#� $
������	��	$���
��
��������� �����
%� ��������
��������������!�����������&�

-�./012����3��,45��.6�������

���������
���������	 �����
���

��  !��	��!	�"���	"����#	��
 �'78'9'7�

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

�$ .(��/�$����0����	������(���������"	�1/2 � $���!	���/3��$�#�''������"	
�$ 1/2 � $ ,$ 1/3�2 � $ "$ �41/2 � $ �$ 3�1/2 � $

�$ .(��/�$�5�/���$�� �/��� � ��6����$���	((	"��7	'�����'	����
�$ ����89 ,$ ����89 "$ ����89 �$ ����89

�$ :4/:3��$����!	�:�����(�����(
�$ ;�����	� ,$ <�������&��'
"$ <�����&��' �$ ;��������'	

�$ .��	���'��������	����
�$ <	"�����"���� ,$ =���'��& "$ 0�'�	���& �$ %'����&

>$  ��7�'�������(��/�$������/�$����(�	)�	�"����������
�$ �/2 � $�6��/2 � $ ,$ �/2 � $�3��/2 � $ "$ �/2 � $��/2 � $ �$ �/2 � $4�/2 � $

�$ �!	����������'	��&��'�!��:�����(���
�$ : ,$ /:�3��$ "$ � �$ �4/:�3��$

�,0

��� .
����

)�



����.

�������	�
�� ��� �������	
�

?$ ;	(�'�����	�����(����������'	� � /�$����!��

�$ � /��$ ,$ � /��$�5� � /�$

"$ � /��$�5�
�

� � �
�

� �$ � /��$�5�@ � /�$A�

B$ =�		"!��&��'�����(��"������(����	��
�$ ����&��' ,$ ��&���'��&��'
"$  ���&��' �$ ��"�	�	��&��'

��$  ����	�����/�$�5�	3���#!	�	����������	�'����,	��������
�$ C�	�&���&��' ,$ D�#	���&��'
"$ E	��!	��	�	�&��������#	� �$ F��!��$�����,$

��$ %��	�����'���'�	�������	'���	'	�	�����	��	������	�'�9�������(
�$  ��-�.���	� ,$ ���-�.���	�
"$ F��! �$ E��	

��$ %���	��"!���"�	��9	��,���!	�	)��������/�$�5���/�$�6�,
�$ -��	���(�������7�'�	��(�, ,$ -��	����(�,�G��
"$ -��	����(�,�H�� �$ E���'��	��

��$ .( � /�$��	���	����������'	��!	��-��'�"	�����(�����(�
�

�

� � � �

� �

�
�#�''�,	

�$ � ,$ =� "$  �$ =3�

��$ .(�1�/�$�5�1�/�$�5��/�$��!	��1�/�$� � �1�/�$�5
�$ �/�$ ,$ �/��$ "$ ��/�$ �$ ��4���/�$

**************



����.

�������	
� ��� �������	�
��

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

�� )!���!)*��+�,�-�

�����������	�
���	�������������� �����
��>
���	�
������������������������

��������	
���� �� ��������
	��������
����
���
!� $
������	��	$���
��
��������� �����
"� ��������
��������������!�����������&�

�� =�'7	���4�:�6���(��!	�(�''�#��&�
 �7879'��

�$ =���	��������7	��	"	���������((�"�	���"����������(���,�'�����(�-=.���	��

�$  !	"��#!	�!	���!	�(�''�#��&���	��������"����������"�����"���'��������

"���'�I/�$�5��/�$�/��3��$�

�$ C��'����=.=J������.�J���	��

�$ �	(��	�������'��	���	�����(��"	���	���	��(��!	���	��

�$ �	���!	���,�'�����(��!	���	��(����������'	��	���	�!/�$�5��	3>��/�$�

�� =�'7	���4��;���(��!	�(�''�#��&�
 �%8�9'%�

�$  !	"��#!	�!	��(�''�#��&���	���/�$�5����@�/�$A��

�$ =����"����������"

��$ -��	����������'��	��

���$ =��,'	��������,'	

�7$ =!�(��7����������!�(����7�������

�$ 8�#�����	��		�������((	�	����'�	)�����������!	�(�����(�,'�"�����&����K�L!��

��	� �!	�	'	�	��� ��"���	��#��!� �	��		�������� K�C��'����#��!� ����,'	

	����'	�

�$ �����&��!�,	�#		��	�	�&��������#	���&��'����	���(���!	��&��'��/�$�5�	3���/�$

��	�	�&�������#	��

����

)�



����.

�������	�
�� ��� �������	
�

�� =�'7	���4��<����
 �78
9'%�

�$ L!�����������	���,��<�J� ��K�C��'��������&��(�"��"	�

,$ C��'�������'��&��!	��	������������'�"������

"$ 0�������������0���(��/�$�5�M���3��������N�

�$ C��'��������	���'���!	��	'������,	�#		�� �����������	��

�� %��	������4��;��
 ��8%9'��

�$ %��&��'��/�$�5����"�/�� � �$������'	�����?����'	��	��	"�����D'����!	

���'����	��	"�����(���� � � �� � � �� ����!	����&���'��&��'�,	��	"�7	�	��K

C��'����

��$ 0����.:���(�1/9$�5�/��6��:3�$4/��3��:3��6�:3�$

���$ =!�#��!���"��7�'������������	����������	)��'�����!	���'���'�"���������(�	)�	�"�
�������

*********************



�������	
� �������	�
��

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

�� )!���!)*��+�,�-�

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

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

!� ������������� ���	!�������"����	
���
��#�$��%
&��

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

��#�$�&

"� ��������
	��������
����
���
#� $
������	��	$���
��
��������� �����
%� ��������
��������������!�����������&�

-�./012����3��,45��.6�������

���������
���������	 �����
���

��  !��	��!	�"���	"����#	��
 �'78'9'7�

�$ %���	��"!���"�	��&	��'���!	�	(��������)�$�*���)�$�+�'
�$ ,��	���-�������.�/�	��-�' '$ ,��	����-�'�0��
"$ ,��	����-�'�1�� �$ 2���/��	��

�$ 3- � )�$��	���	����������/	��!	��,��/�"	�����-�����-�
�

�

� � � �

� �

�
�#�//�'	

�$ � '$ 4� "$  �$ 45�

�$ 3-�6�)�$�*�6�)�$�*��)�$��!	��6�)�$� � �6�)�$�*
�$ �)�$ '$ �)��$ "$ ��)�$ �$ ��7���)�$

�$ %��8��/����	"�����"�	���8��-�"���/���-����/��8�-�	(�	�"����9999999999
�-��8��/�-�	(�	�"��
�$ :�	��	���!�� '$ ,	��!��
"$ :�	��	���!����#�"	 �$ ,	��!����#�"	

�$ 3-��)�$����;����	������-���������"	�6)< � $���!	���)5��$�#�//������"	
�$ 6)< � $ '$ 6)5�< � $ "$ �76)< � $ �$ 5�6)< � $

=$ 3-��)�$�*�)���$�� �)��� � ��+����$���	--	"��.	/�����/	����
�$ ����>& '$ ����>& "$ ����>& �$ ����>&

�,0

��� �
����

)�



�����

�������	�
�� ��� �������	
�

�$ ?7)?5��$����!	�?�����-�����-
�$ @�����	� '$ A�������8��/
"$ A�����8��/ �$ @��������/	

B$ 3��	���/��������	����
�$ A	"�����"���� '$ 4���/��8 "$ ;�/�	���8 �$ %/����8

C$  ��.�/�������-��)�$������)�$����-�	(�	�"����������
�$ �)< � $�+��)< � $ '$ �)< � $�5��)< � $ "$ �)< � $��)< � $ �$ �)< � $7�)< � $

��$ �!	����������/	��8��/�!��?�����-���
�$ ? '$ )?�5��$ "$ � �$ �7)?�5��$

��$ @	-�/�����	�����-����������/	� � )�$����!��

�$ � )��$ '$ � )��$�*� � )�$

"$ � )��$�*�
�

� � �
�

� �$ � )��$�*�D � )�$E�

��$ 4�		"!��8��/�����-��"������-����	��
�$ ����8��/ '$ ��8���/��8��/
"$  ���8��/ �$ ��"�	�	��8��/

��$  ����	�����)�$�*�	5���#!	�	����������	�/����'	��������
�$ F�	�8���8��/ '$ G�#	���8��/
"$ 2	��!	��	�	�8��������#	� �$ H��!��$�����'$

��$ %��	�����/���/�	�������	/���	/	�	�����	��	������	�/�&�������-
�$  ��,�3���	� '$ ���,�3���	�
"$ H��! �$ 2��	

99999999999999



�����

�������	
� ��� �������	�
��

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

�� )!���!)*��+�,�-�

�����������	�
���	�������������� �����
��=
���	�
������������������������

��������	
���� �� ��������
	��������
����
���
!� $
������	��	$���
��
��������� �����
"� ��������
��������������!�����������&�

�� 4�/.	���4�:�6���-��!	�-�//�#��8�
 �7879'��

�$ 4���	��������.	��	"	���������--�"�	���"����������-���'�/�����-�,43���	��

�$  !	"��#!	�!	���!	�-�//�#��8���	��������"����������"�����"���/��������

"���/�I)�$�*��)�$�)��5��$�

�$ F��/����434J������3�J���	��

�$ �	-��	�������/��	���	�����-��"	���	���	��-��!	���	��

�$ �	���!	���'�/�����-��!	���	��-����������/	��	���	�!)�$�*��	5=��)�$�

�� 4�/.	���4��;���-��!	�-�//�#��8�
 �%8�9'%�

�$  !	"��#!	�!	��-�//�#��8���	���)�$�*����D�)�$E��

�$ 4����"����������"

��$ ,��	����������/��	��

���$ 4��'/	��������'/	

�.$ 4!�-��.����������!�-����.�������

�$ >�#�����	��		�������--	�	����/�	(�����������!	�-�����-�'/�"�����8����K�L!��

��	� �!	�	/	�	��� ��"���	��#��!� �	��		�������� K�F��/����#��!� ����'/	

	����/	�

�$ �����8��!�'	�#		��	�	�8��������#	���8��/����	���-���!	��8��/��)�$�*�	5���)�$

��	�	�8�������#	��

����

)�



�����

�������	�
�� ��� �������	
�

�� 4�/.	���4��<����
 �78
9'%�

�$ L!�����������	���'��A�J� ��K�F��/��������8��-�"��"	�

'$ F��/�������/��8��!	��	������������/�"������

"$ ;�������������;���-��)�$�*�M���5��������N�

�$ F��/��������	���/���!	��	/������'	�#		�� �����������	��

�� %��	������4��;��
 ��8%9'��

�$ %��8��/��)�$�*����"�)�� � �$������/	�����B����/	��	��	"�����G/����!	

���/����	��	"�����-���� � � �� � � �� ����!	����8���/��8��/�'	��	"�.	�	��K

F��/����

��$ ;����3?���-�6)&$�*�)��+��?5�$7)��5��?5��+�?5�$

���$ 4!�#��!���"��.�/������������	����������	(��/�����!	���/���/�"���������-�	(�	�"�
�������

999999999999999999999



�������	
� �������	�
��

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

�� )!���!)*��+�,�-�

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

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

!� ������������� ���	!�������"����	
���
��#�$��%
&��

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

��#�$�&

"� ��������
	��������
����
���
#� $
������	��	$���
��
��������� �����
%� ��������
��������������!�����������&�

-�./012����3��,45��.6�������

���������
���������	 �����
���

��  !��	��!	�"���	"����#	��
 �'78'9'7�

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

�$ /0'/1��$����!	�/�����&�����&
�$ 2�����	� .$ 3�������4��+
"$ 3�����4��+ �$ 2��������+	

�$ %��	���+��������	����
�$ 3	"�����"���� .$ 5���+��4 "$ 6�+�	���4 �$ 7+����4

�$  ��*�+�������&��'�$������'�$����&�	8�	�"����������
�$ �'9 � $�)��'9 � $ .$ �'9 � $�1��'9 � $ "$ �'9 � $��'9 � $ �$ �'9 � $0�'9 � $

�$ �!	����������+	��4��+�!��/�����&���
�$ / .$ '/�1��$ "$ � �$ �0'/�1��$

:$ 2	&�+�����	�����&����������+	� � '�$����!��

�$ � '��$ .$ � '��$�(� � '�$

"$ � '��$�(�
�

� � �
�

� �$ � '��$�(�; � '�$<�

�,0

��� �
����

)�



�����

�������	�
�� ��� �������	
�

�$ 5�		"!��4��+�����&��"������&����	��
�$ ����4��+ .$ ��4���+��4��+
"$  ���4��+ �$ ��"�	�	��4��+

=$  ����	�����'�$�(�	1���#!	�	����������	�+����.	��������
�$ >�	�4���4��+ .$ ?�#	���4��+
"$ @	��!	��	�	�4��������#	� �$ A��!��$�����.$

B$ 7��	�����+���+�	�������	+���	+	�	�����	��	������	�+�-�������&
�$  ��C�%���	� .$ ���C�%���	�
"$ A��! �$ @��	

��$ 7���	��"!���"�	��-	��.���!	�	8��������'�$�(���'�$�)�.
�$ C��	���&�������*�+�	��&�. .$ C��	����&�.�D��
"$ C��	����&�.�E�� �$ @���+��	��

��$ %& � '�$��	���	����������+	��!	��C��+�"	�����&�����&�
�

�

� � � �

� �

�
�#�++�.	

�$ � .$ 5� "$  �$ 51�

��$ %&�F�'�$�(�F�'�$�(��'�$��!	��F�'�$� � �F�'�$�(
�$ �'�$ .$ �'��$ "$ ��'�$ �$ ��0���'�$

��$ 7��4��+����	"�����"�	���4��&�"���+���&����+��4�&�	8�	�"����GGGGGGGGGG
�&��4��+�&�	8�	�"��
�$ H�	��	���!�� .$ C	��!��
"$ H�	��	���!����#�"	 �$ C	��!����#�"	

��$ %&��'�$����6����	������&���������"	�F'9 � $���!	���'1��$�#�++������"	
�$ F'9 � $ .$ F'1�9 � $ "$ �0F'9 � $ �$ 1�F'9 � $

GGGGGGGGGGGGGG



�����

�������	
� ��� �������	�
��

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

�� )!���!)*��+�,�-�

�����������	�
���	�������������� �����
��:
���	�
������������������������

��������	
���� �� ��������
	��������
����
���
!� $
������	��	$���
��
��������� �����
"� ��������
��������������!�����������&�

�� 5�+*	���4�:�6���&��!	�&�++�#��4�
 �7879'��

�$ 5���	��������*	��	"	���������&&�"�	���"����������&���.�+�����&�C5%���	��

�$  !	"��#!	�!	���!	�&�++�#��4���	��������"����������"�����"���+��������

"���+�I'�$�(��'�$�'��1��$�

�$ >��+����5%5J������%�J���	��

�$ �	&��	�������+��	���	�����&��"	���	���	��&��!	���	��

�$ �	���!	���.�+�����&��!	���	��&����������+	��	���	�!'�$�(��	1:��'�$�

�� 5�+*	���4��;���&��!	�&�++�#��4�
 �%8�9'%�

�$  !	"��#!	�!	��&�++�#��4���	���'�$�(����;�'�$<��

�$ 5����"����������"

��$ C��	����������+��	��

���$ 5��.+	��������.+	

�*$ 5!�&��*����������!�&����*�������

�$ ,�#�����	��		�������&&	�	����+�	8�����������!	�&�����&�.+�"�����4����K�L!��

��	� �!	�	+	�	��� ��"���	��#��!� �	��		�������� K�>��+����#��!� ����.+	

	����+	�

�$ �����4��!�.	�#		��	�	�4��������#	���4��+����	���&���!	��4��+��'�$�(�	1���'�$

��	�	�4�������#	��

����

)�



�����

�������	�
�� ��� �������	
�

�� 5�+*	���4��<����
 �78
9'%�

�$ L!�����������	���.��3�J� ��K�>��+��������4��&�"��"	�

.$ >��+�������+��4��!	��	������������+�"������

"$ 6�������������6���&��'�$�(�M���1��������N�

�$ >��+��������	���+���!	��	+������.	�#		�� �����������	��

�� 7��	������4��;��
 ��8%9'��

�$ 7��4��+��'�$�(����"�'�� � �$������+	�����=����+	��	��	"�����?+����!	

���+����	��	"�����&���� � � �� � � �� ����!	����4���+��4��+�.	��	"�*	�	��K

>��+����

��$ 6����%/���&�F'-$�(�'��)��/1�$0'��1��/1��)�/1�$

���$ 5!�#��!���"��*�+������������	����������	8��+�����!	���+���+�"���������&�	8�	�"�
�������

GGGGGGGGGGGGGGGGGGGGG



�������	
� -1- SLR-VB – 387

Set P

SLR-VB – 387
Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 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 full marks.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) The gray code equivalent of binary number (11000001)2 is
a) 1100001 b) 1100011 c) 1000011 d) 110101

2) Which table shows output for every possible combination of input variables ?
a) Function table b) Truth table
c) Routing table d) ASCII table

3) Multiplexer is represented by
a) 2n × 1 b) 2n × n
c) n × 2n d) 1 × 2n

4) A comparison between serial and parallel adder is that a serial adder
a) is slower
b) is faster
c) has some speed as parallel adder
d) is more complicated

5) The Fan-out for TTL family is
a) 5 b) 10 c) 15 d) 20

P.T.O.

PSet
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6) The logic expression for Y(A, B, C) = Σm(0, 2, 3, 6) is equivalent to
a) Σ m(1, 4, 5, 7) b) π M(0, 2, 3, 6)
c) π M(1, 4, 5, 7) d) none

7) Simplify xy + xz + yz =
a) xy + yz b) xz + yz
c) x d) xy + xz

8) The basic memory element in digital circuit
a) Consists of NAND gate
b) Consist of NOR gate
c) Is a flip flop
d) Is a shift register

9) When flip flop is set, its output will be
a) Q = 0, Q’ = 0 b) Q = 1, Q’ = 0
c) Q = 0, Q’ = 1 d) Q = 1, Q’ = 1

10) A universal shift register
a) Accepts serial input
b) Accept parallel input
c) Gives serial and parallel output
d) Is capable of all of the above

11) The output frequency of mod-16 counter, clocked from a 20 KHz clock input
signal is
a) 20 KHz b) 52 KHz
c) 625 Hz d) 1250 Hz

12) A sequential circuit with ten states will have
a) 10 flip flops b) 5 flip flops
c) 4 flip flops d) 0 flip flops

13) In general a sequential logic circuit consist of
a) Only flip flops
b) Only gates
c) Flip flops and combinational logic circuit
d) Only combinational logic circuits

14) Master slave configuration is used in the  flip flops to
a) Increase its clocking rate
b) Reduce power dissipation
c) Eliminate race around condition
d) Improve its reliability

______________
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SLR-VB – 387

Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four of the followings : (4×4=16)

1) Plot the K-map for EX-OR and EX-NOR function of 3, 4 variables.

2) Explain the concept of Multiplexer tree.

3) Draw and explain TTL gate.

4) Minimize the following expression in POS form

i) f = π M(0, 1, 3, 4, 7)

ii) f = π M(0, 4, 6, 7, 8, 12, 13, 14, 15).

5) Design full subtracter using NAND gate.

3. Solve any two of the followings : (2×6=12)

1) Explain the CMOS-TTL interfacing in detail.

2) Design and explain BCD to Excess 3 Code converter.

3) Implement the following function f(A, B, C, D) = π m(0, 1, 3, 4, 7, 10, 14) by

8 × 1 MUX.
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SECTION – II

4. Solve any four of the followings : (4×4=16)

1) Explain the working of Master-slave flip flops.

2) Explain the applications of shift registers.

3) Design a Asynchronous mod-6 counter using T flip flops.

4) A binary ripple counter is required up to a count of (16383)10 How many fillip

flops are required ? If the clock frequency is 8.192 MHz, what is the frequency

at output of the MSB.

5) Explain the applications of counters.

5. Solve any two of the followings : (2×6=12)

1) Define the following terms with relation to flip flop : Setup time, hold time,

propagation delay time, preset, clear and transition table.

2) Draw and explain bidirectional shift registers.

3) Draw and explain Ring and Johnsons counters. Distinguish between them.

_____________________
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SLR-VB – 387
Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 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 full marks.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) The basic memory element in digital circuit
a) Consists of NAND gate
b) Consist of NOR gate
c) Is a flip flop
d) Is a shift register

2) When flip flop is set, its output will be
a) Q = 0, Q’ = 0 b) Q = 1, Q’ = 0
c) Q = 0, Q’ = 1 d) Q = 1, Q’ = 1

3) A universal shift register
a) Accepts serial input
b) Accept parallel input
c) Gives serial and parallel output
d) Is capable of all of the above

4) The output frequency of mod-16 counter, clocked from a 20 KHz clock input
signal is
a) 20 KHz b) 52 KHz
c) 625 Hz d) 1250 Hz

P.T.O.
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5) A sequential circuit with ten states will have
a) 10 flip flops b) 5 flip flops
c) 4 flip flops d) 0 flip flops

6) In general a sequential logic circuit consist of
a) Only flip flops
b) Only gates
c) Flip flops and combinational logic circuit
d) Only combinational logic circuits

7) Master slave configuration is used in the  flip flops to
a) Increase its clocking rate
b) Reduce power dissipation
c) Eliminate race around condition
d) Improve its reliability

8) The gray code equivalent of binary number (11000001)2 is
a) 1100001 b) 1100011 c) 1000011 d) 110101

9) Which table shows output for every possible combination of input variables ?
a) Function table b) Truth table
c) Routing table d) ASCII table

10) Multiplexer is represented by
a) 2n × 1 b) 2n × n
c) n × 2n d) 1 × 2n

11) A comparison between serial and parallel adder is that a serial adder
a) is slower
b) is faster
c) has some speed as parallel adder
d) is more complicated

12) The Fan-out for TTL family is
a) 5 b) 10 c) 15 d) 20

13) The logic expression for Y(A, B, C) = Σ m(0, 2, 3, 6) is equivalent to
a) Σ m(1, 4, 5, 7) b) π M(0, 2, 3, 6)
c) π M(1, 4, 5, 7) d) none

14) Simplify xy + xz + yz =
a) xy + yz b) xz + yz
c) x d) xy + xz
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Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four of the followings : (4×4=16)

1) Plot the K-map for EX-OR and EX-NOR function of 3, 4 variables.

2) Explain the concept of Multiplexer tree.

3) Draw and explain TTL gate.

4) Minimize the following expression in POS form

i) f = π M(0, 1, 3, 4, 7)

ii) f = π M(0, 4, 6, 7, 8, 12, 13, 14, 15).

5) Design full subtracter using NAND gate.

3. Solve any two of the followings : (2×6=12)

1) Explain the CMOS-TTL interfacing in detail.

2) Design and explain BCD to Excess 3 Code converter.

3) Implement the following function f(A, B, C, D) = π m(0, 1, 3, 4, 7, 10, 14) by

8 × 1 MUX.
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SECTION – II

4. Solve any four of the followings : (4×4=16)

1) Explain the working of Master-slave flip flops.

2) Explain the applications of shift registers.

3) Design a Asynchronous mod-6 counter using T flip flops.

4) A binary ripple counter is required up to a count of (16383)10 How many fillip

flops are required ? If the clock frequency is 8.192 MHz, what is the frequency

at output of the MSB.

5) Explain the applications of counters.

5. Solve any two of the followings : (2×6=12)

1) Define the following terms with relation to flip flop : Setup time, hold time,

propagation delay time, preset, clear and transition table.

2) Draw and explain bidirectional shift registers.

3) Draw and explain Ring and Johnsons counters. Distinguish between them.

_____________________
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Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 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 full marks.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) The Fan-out for TTL family is
a) 5 b) 10 c) 15 d) 20

2) The logic expression for Y(A, B, C) = Σm(0, 2, 3, 6) is equivalent to
a) Σ m(1, 4, 5, 7) b) π M(0, 2, 3, 6)
c) π M(1, 4, 5, 7) d) none

3) Simplify xy + xz + yz =
a) xy + yz b) xz + yz
c) x d) xy + xz

4) The basic memory element in digital circuit
a) Consists of NAND gate
b) Consist of NOR gate
c) Is a flip flop
d) Is a shift register

5) When flip flop is set, its output will be
a) Q = 0, Q’ = 0 b) Q = 1, Q’ = 0
c) Q = 0, Q’ = 1 d) Q = 1, Q’ = 1

P.T.O.

RSet
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6) A universal shift register
a) Accepts serial input
b) Accept parallel input
c) Gives serial and parallel output
d) Is capable of all of the above

7) The output frequency of mod-16 counter, clocked from a 20 KHz clock input
signal is
a) 20 KHz b) 52 KHz
c) 625 Hz d) 1250 Hz

8) A sequential circuit with ten states will have
a) 10 flip flops b) 5 flip flops
c) 4 flip flops d) 0 flip flops

9) In general a sequential logic circuit consist of
a) Only flip flops
b) Only gates
c) Flip flops and combinational logic circuit
d) Only combinational logic circuits

10) Master slave configuration is used in the  flip flops to
a) Increase its clocking rate
b) Reduce power dissipation
c) Eliminate race around condition
d) Improve its reliability

11) The gray code equivalent of binary number (11000001)2 is
a) 1100001 b) 1100011 c) 1000011 d) 110101

12) Which table shows output for every possible combination of input variables ?
a) Function table b) Truth table
c) Routing table d) ASCII table

13) Multiplexer is represented by
a) 2n × 1 b) 2n × n
c) n × 2n d) 1 × 2n

14) A comparison between serial and parallel adder is that a serial adder
a) is slower
b) is faster
c) has some speed as parallel adder
d) is more complicated

______________
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SLR-VB – 387

Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four of the followings : (4×4=16)

1) Plot the K-map for EX-OR and EX-NOR function of 3, 4 variables.

2) Explain the concept of Multiplexer tree.

3) Draw and explain TTL gate.

4) Minimize the following expression in POS form

i) f = π M(0, 1, 3, 4, 7)

ii) f = π M(0, 4, 6, 7, 8, 12, 13, 14, 15).

5) Design full subtracter using NAND gate.

3. Solve any two of the followings : (2×6=12)

1) Explain the CMOS-TTL interfacing in detail.

2) Design and explain BCD to Excess 3 Code converter.

3) Implement the following function f(A, B, C, D) = π m(0, 1, 3, 4, 7, 10, 14) by

8 × 1 MUX.
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SECTION – II

4. Solve any four of the followings : (4×4=16)

1) Explain the working of Master-slave flip flops.

2) Explain the applications of shift registers.

3) Design a Asynchronous mod-6 counter using T flip flops.

4) A binary ripple counter is required up to a count of (16383)10 How many fillip

flops are required ? If the clock frequency is 8.192 MHz, what is the frequency

at output of the MSB.

5) Explain the applications of counters.

5. Solve any two of the followings : (2×6=12)

1) Define the following terms with relation to flip flop : Setup time, hold time,

propagation delay time, preset, clear and transition table.

2) Draw and explain bidirectional shift registers.

3) Draw and explain Ring and Johnsons counters. Distinguish between them.

_____________________
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Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 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 full marks.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) A universal shift register
a) Accepts serial input
b) Accept parallel input
c) Gives serial and parallel output
d) Is capable of all of the above

2) The output frequency of mod-16 counter, clocked from a 20 KHz clock input
signal is
a) 20 KHz b) 52 KHz
c) 625 Hz d) 1250 Hz

3) A sequential circuit with ten states will have
a) 10 flip flops b) 5 flip flops
c) 4 flip flops d) 0 flip flops

4) In general a sequential logic circuit consist of
a) Only flip flops
b) Only gates
c) Flip flops and combinational logic circuit
d) Only combinational logic circuits

P.T.O.

SSet
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5) Master slave configuration is used in the  flip flops to
a) Increase its clocking rate
b) Reduce power dissipation
c) Eliminate race around condition
d) Improve its reliability

6) The gray code equivalent of binary number (11000001)2 is
a) 1100001 b) 1100011 c) 1000011 d) 110101

7) Which table shows output for every possible combination of input variables ?
a) Function table b) Truth table
c) Routing table d) ASCII table

8) Multiplexer is represented by
a) 2n × 1 b) 2n × n
c) n × 2n d) 1 × 2n

9) A comparison between serial and parallel adder is that a serial adder
a) is slower
b) is faster
c) has some speed as parallel adder
d) is more complicated

10) The Fan-out for TTL family is
a) 5 b) 10 c) 15 d) 20

11) The logic expression for Y(A, B, C) = Σm(0, 2, 3, 6) is equivalent to
a) Σ m(1, 4, 5, 7) b) π M(0, 2, 3, 6)
c) π M(1, 4, 5, 7) d) none

12) Simplify xy + xz + yz =
a) xy + yz b) xz + yz
c) x d) xy + xz

13) The basic memory element in digital circuit
a) Consists of NAND gate
b) Consist of NOR gate
c) Is a flip flop
d) Is a shift register

14) When flip flop is set, its output will be
a) Q = 0, Q’ = 0 b) Q = 1, Q’ = 0
c) Q = 0, Q’ = 1 d) Q = 1, Q’ = 1

______________
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SLR-VB – 387

Seat
No.

S.E. (E&E) (Part – II) (CGPA) Examination, 2017
DIGITAL TECHNIQUES

Day and Date : Thursday, 25-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Assume suitable data wherever necessary.

SECTION – I

2. Solve any four of the followings : (4×4=16)

1) Plot the K-map for EX-OR and EX-NOR function of 3, 4 variables.

2) Explain the concept of Multiplexer tree.

3) Draw and explain TTL gate.

4) Minimize the following expression in POS form

i) f = π M(0, 1, 3, 4, 7)

ii) f = π M(0, 4, 6, 7, 8, 12, 13, 14, 15).

5) Design full subtracter using NAND gate.

3. Solve any two of the followings : (2×6=12)

1) Explain the CMOS-TTL interfacing in detail.

2) Design and explain BCD to Excess 3 Code converter.

3) Implement the following function f(A, B, C, D) = π m(0, 1, 3, 4, 7, 10, 14) by

8 × 1 MUX.
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SECTION – II

4. Solve any four of the followings : (4×4=16)

1) Explain the working of Master-slave flip flops.

2) Explain the applications of shift registers.

3) Design a Asynchronous mod-6 counter using T flip flops.

4) A binary ripple counter is required up to a count of (16383)10 How many fillip

flops are required ? If the clock frequency is 8.192 MHz, what is the frequency

at output of the MSB.

5) Explain the applications of counters.

5. Solve any two of the followings : (2×6=12)

1) Define the following terms with relation to flip flop : Setup time, hold time,

propagation delay time, preset, clear and transition table.

2) Draw and explain bidirectional shift registers.

3) Draw and explain Ring and Johnsons counters. Distinguish between them.

_____________________
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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) Make suitable assumptions if necessary.

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

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

1) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

2) One of the following is an active transducer
a) Strain gauge b) Selsyn
c) Photo voltaic cell d) Photo emissive cell

3) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b and c

4) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

5) A Reynolds’s number of 1000 indicates
a) Turbulence flow
b) Laminar flow
c) A flow which can either be turbulent or laminar
d) None of these

6) Thermocouples are
a) Passive transducers
b) Active transducers
c) Both active and passive transducers
d) Output transducers

P.T.O.
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7) In an LVDT the two secondary windings are connected in differential to obtain

a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core tool
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the
core

d) Both b and c

8) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter
c) Notch filter d) Band stop filters

9) Quartz and Rochelle salt belongs to
a) Nature group of piezo electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

10) Piezo-electric transducers are
a) Passive transducers b) Active transducers
c) Inverse transducers d) b and c

11) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

12) Time division multiplexing requires
a) Constant data transmission
b) Transmission of data sample
c) Transmission of data at random
d) Transmission of data of only one measured

13) Modem is an acronym of
a) Modulation b) Demodulation
c) Modulation and demodulation d) None of these

14) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used

d) A direct writing recorder or a magnetic tape recorder should be used

———————
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×4=16)

a) Define :

1) Accuracy
2) Precision
3) Resolution
4) Repeatability
5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain frequency to voltage converter.

 f) Explain R-2R ADC circuit.

3. Solve any two : (6×2=12)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and Derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.

Seat
No.
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain voltage and current telemetry system.

b) List the Strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

 f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (6×2=12)

a) Draw and explain block diagram of general telemetering system and state types.

b) Draw and explain Architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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) Make suitable assumptions if necessary.

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

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

1) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter
c) Notch filter d) Band stop filters

2) Quartz and Rochelle salt belongs to
a) Nature group of piezo electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

3) Piezo-electric transducers are
a) Passive transducers b) Active transducers
c) Inverse transducers d) b and c

4) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

5) Time division multiplexing requires
a) Constant data transmission
b) Transmission of data sample
c) Transmission of data at random
d) Transmission of data of only one measured

6) Modem is an acronym of
a) Modulation b) Demodulation
c) Modulation and demodulation d) None of these

P.T.O.
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7) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used

d) A direct writing recorder or a magnetic tape recorder should be used

8) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

9) One of the following is an active transducer
a) Strain gauge b) Selsyn
c) Photo voltaic cell d) Photo emissive cell

10) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b and c

11) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

12) A Reynolds’s number of 1000 indicates
a) Turbulence flow
b) Laminar flow
c) A flow which can either be turbulent or laminar
d) None of these

13) Thermocouples are
a) Passive transducers
b) Active transducers
c) Both active and passive transducers
d) Output transducers

14) In an LVDT the two secondary windings are connected in differential to obtain

a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core tool
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the
core

d) Both b and c

———————
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×4=16)

a) Define :

1) Accuracy
2) Precision
3) Resolution
4) Repeatability
5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain frequency to voltage converter.

 f) Explain R-2R ADC circuit.

3. Solve any two : (6×2=12)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and Derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain voltage and current telemetry system.

b) List the Strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

 f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (6×2=12)

a) Draw and explain block diagram of general telemetering system and state types.

b) Draw and explain Architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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) Make suitable assumptions if necessary.

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

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

1) A Reynolds’s number of 1000 indicates
a) Turbulence flow
b) Laminar flow
c) A flow which can either be turbulent or laminar
d) None of these

2) Thermocouples are
a) Passive transducers
b) Active transducers
c) Both active and passive transducers
d) Output transducers

3) In an LVDT the two secondary windings are connected in differential to obtain
a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core tool
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the
core

d) Both b and c
4) The dynamic characteristics of capacitive transducers are similar to those of

a) Low pass filter b) High pass filter
c) Notch filter d) Band stop filters

5) Quartz and Rochelle salt belongs to
a) Nature group of piezo electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

P.T.O.
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6) Piezo-electric transducers are
a) Passive transducers b) Active transducers
c) Inverse transducers d) b and c

7) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

8) Time division multiplexing requires
a) Constant data transmission
b) Transmission of data sample
c) Transmission of data at random
d) Transmission of data of only one measured

9) Modem is an acronym of
a) Modulation b) Demodulation
c) Modulation and demodulation d) None of these

10) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used

d) A direct writing recorder or a magnetic tape recorder should be used

11) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

12) One of the following is an active transducer
a) Strain gauge b) Selsyn
c) Photo voltaic cell d) Photo emissive cell

13) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b and c

14) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

———————
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×4=16)

a) Define :

1) Accuracy
2) Precision
3) Resolution
4) Repeatability
5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain frequency to voltage converter.

 f) Explain R-2R ADC circuit.

3. Solve any two : (6×2=12)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and Derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.

Seat
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain voltage and current telemetry system.

b) List the Strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

 f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (6×2=12)

a) Draw and explain block diagram of general telemetering system and state types.

b) Draw and explain Architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.
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T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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) Make suitable assumptions if necessary.

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

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

1) Piezo-electric transducers are
a) Passive transducers b) Active transducers
c) Inverse transducers d) b and c

2) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

3) Time division multiplexing requires
a) Constant data transmission
b) Transmission of data sample
c) Transmission of data at random
d) Transmission of data of only one measured

4) Modem is an acronym of
a) Modulation b) Demodulation
c) Modulation and demodulation d) None of these

5) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used

d) A direct writing recorder or a magnetic tape recorder should be used

6) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

P.T.O.
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7) One of the following is an active transducer
a) Strain gauge b) Selsyn
c) Photo voltaic cell d) Photo emissive cell

8) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b and c

9) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

10) A Reynolds’s number of 1000 indicates
a) Turbulence flow
b) Laminar flow
c) A flow which can either be turbulent or laminar
d) None of these

11) Thermocouples are
a) Passive transducers
b) Active transducers
c) Both active and passive transducers
d) Output transducers

12) In an LVDT the two secondary windings are connected in differential to obtain

a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core tool
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the
core

d) Both b and c

13) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter
c) Notch filter d) Band stop filters

14) Quartz and Rochelle salt belongs to
a) Nature group of piezo electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

———————



Set S

�������	
� -3- SLR-VB – 389

T.E. (Part – I) (Electrical and Electronics) (CGPA) Examination, 2017
INSTRUMENTATION TECHNIQUES

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

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×4=16)

a) Define :

1) Accuracy
2) Precision
3) Resolution
4) Repeatability
5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain frequency to voltage converter.

 f) Explain R-2R ADC circuit.

3. Solve any two : (6×2=12)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and Derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain voltage and current telemetry system.

b) List the Strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

 f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (6×2=12)

a) Draw and explain block diagram of general telemetering system and state types.

b) Draw and explain Architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.
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Seat
No. Set P

 T.E. (E & E Engg.) (Part – II) Examination, 2017
CONTROL SYSTEMS – II (New-CGPA)

Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

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

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

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

1. Choose the correct answer :

1) The transfer function of a passive network is given by s + 11
s/ β+α′ . Which

of the following conditions is necessary such that the network acts as a
phase lead controller ?

a) 11
β=α b) 11

β>α c) 0
1

=α d) 11
β<α

2) The pole zero configuration of a  phase lead compensator in s-plane is given by

a) b)

c) d)

3) Which of the following properties are associated with the state transition
matrix ϕ (t) ?

1)ϕ (–t) = ϕ –1(t)

2)ϕ  (t1/t2) = ϕ (t1).Φ –1(t2)

3)ϕ  (t1 – t2) = ϕ (– t2). ϕ (t1)

Select the correct answer using the codes given below :

a) 1, 2 and 3 b) 1 and 2 c) 2 and 3 d) 1 and 3
P.T.O.
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4) The compensator G(s)= )S1.01(
)S3.01(5

+
+

 would provide a maximum phase shift of

a) 20° b) 30° c) 45° d) 60°

5) Slope of factor K in plotting bode magnitude plot is
a) 0° b) ∞ c) 90° d) None of these

6) A system with gain margin close to unity or a phase margin close to zero is
a) highly stable b) Oscillatory c) Relatively stable d) Unstable

7) In case of phase-lag compensation used in system, gain crossover frequency;
band width and undamped frequency are respectively.
a) Decreased, decreased, decreased b) Increased, increased, increased
c) Increased, increased, decreased d) Increased, decreased, decreased

8) The transfer function of a multi-input multi-output system, with the state-
space representation of X = AX + BU     Y = CX + DU

where X represents the state, Y the output and U the input vector, will be given by
a) C(sI – A)–1 B b) C(sI – A)–1 B + D
c) (sI – A)–1 B + D d) D(sI – A)–1 B + A

9) For an nth order system state equations will be of the order of

a) n b) 1 c)
2
n

d)
2

1n +

10) The singular points around which the state trajectories are  concentric circles
or ellipses, are called
a) Focus point b) Centre or vortex
c) Saddle point d) Nodal point

11) The information contained in a signal is preserved in the sampled version
a) wm = ws b) ws = 0.1 wm c) ws = 0.5 wm d) ws = 2 wm

12) Non-linearities can be
a) Incidental b) Intentional
c) Either incidental or intentional d) Linearized

13) In  phase plane
a) X1 is represented in x-axis and x2 in y-axis
b) X2 is represented in x-axis and x1 in y-axis
c) Any one of above
d) None of the above

14) For a given gain constant K, the phase-lead compensator.
a) Reduces the slope of the magnitude curve in the entire range of frequency
b) Decreases the gain cross-over frequency
c) Reduces the phase margin
d) Reduces the resonance peak Mp

______________
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 T.E. (E & E Engg.) (Part – II) Examination, 2017
CONTROL SYSTEMS – II (New-CGPA)

Day and Date : Monday, 22-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

1) Give steps to design lag compensator using Root Locus Method.

2) Draw electrical equivalent of lead compensator and obtain its transfer function.

3) Explain the properties of state transition matrix.

4) Consider a state model with matrix A as

A = 
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−−− 93448

104

020

Determine the characteristic equation.

5) What are the different methods to obtain state feedback gain matrix ? Explain
any one.

6) Find the transfer matrix for system below :
x1 = – 2x1 – x2 + 3u  x2 = – 3x1 – 2x2 + 4u and output equation Y= 2x1

 + x2 .

3. Solve any two : (2×6=12)

1) Obtain state transition matrix whose system matrix is given by A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−− 56

10
.

2) Design a suitable lead compensator for a system whose OLTF is

G(S) = )8s(s
k
+  to meet the following specifications,

i) %Mp = 9.5%

ii) Natural frequency of oscillations = 12 rad/sec

iii) Kv ≥ 10.

-3-
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3) Check the controllability of the system below :

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−

−

−

=

12

21

01

B

300

020

001

A

SECTION – II

4. Solve any four : (4×4=16)

a) Explain in short D/A converter.

b) Explain isocline method for phase trajectories.

c) Derive pulse transfer function of cascaded elements.

d) Explain in short mapping between s-plane and z-plane.

e) Determine the kind of singularity for the following differential equation :

0y2y5.0y =++ ��� .

5. Solve any two : (2×6=12)

a) Examine the stability by using Bilinear transformation coupled with Routh’s
criteria for the system with characteristic equation

 z4 – 1.7 z3 + 1.04 z2 – 0.268 z + 0.024 = 0.

b) Explain describing function for ideal relay.

c) Explain the digital controller.

_____________________
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Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

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

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

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

1. Choose the correct answer :

1) The transfer function of a multi-input multi-output system, with the state-
space representation of X = AX + BU     Y = CX + DU

where X represents the state, Y the output and U the input vector, will be given by
a) C(sI – A)–1 B b) C(sI – A)–1 B + D
c) (sI – A)–1 B + D d) D(sI – A)–1 B + A

2) For an nth order system state equations will be of the order of

a) n b) 1 c)
2
n

d)
2

1n +

3) The singular points around which the state trajectories are  concentric circles
or ellipses, are called
a) Focus point b) Centre or vortex
c) Saddle point d) Nodal point

4) The information contained in a signal is preserved in the sampled version
a) wm = ws b) ws = 0.1 wm c) ws = 0.5 wm d) ws = 2 wm

5) Non-linearities can be
a) Incidental b) Intentional
c) Either incidental or intentional d) Linearized

6) In  phase plane
a) X1 is represented in x-axis and x2 in y-axis
b) X2 is represented in x-axis and x1 in y-axis
c) Any one of above
d) None of the above

P.T.O.
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7) For a given gain constant K, the phase-lead compensator.
a) Reduces the slope of the magnitude curve in the entire range of frequency
b) Decreases the gain cross-over frequency
c) Reduces the phase margin
d) Reduces the resonance peak Mp

8) The transfer function of a passive network is given by s + 11
s/ β+α′ . Which

of the following conditions is necessary such that the network acts as a
phase lead controller ?

a) 11
β=α b) 11

β>α c) 0
1

=α d) 11
β<α

9) The pole zero configuration of a  phase lead compensator in s-plane is given by

a) b)

c) d)

10) Which of the following properties are associated with the state transition
matrix ϕ (t) ?

1)ϕ (–t) = ϕ–1(t)

2)ϕ  (t1/t2) = ϕ (t1).Φ –1(t2)

3)ϕ  (t1 – t2) = ϕ (– t2). ϕ (t1)

Select the correct answer using the codes given below :

a) 1, 2 and 3 b) 1 and 2 c) 2 and 3 d) 1 and 3

11) The compensator G(s)= )S1.01(
)S3.01(5

+
+

 would provide a maximum phase shift of

a) 20° b) 30° c) 45° d) 60°

12) Slope of factor K in plotting bode magnitude plot is
a) 0° b) ∞ c) 90° d) None of these

13) A system with gain margin close to unity or a phase margin close to zero is
a) highly stable b) Oscillatory c) Relatively stable d) Unstable

14) In case of phase-lag compensation used in system, gain crossover frequency;
band width and undamped frequency are respectively.
a) Decreased, decreased, decreased b) Increased, increased, increased
c) Increased, increased, decreased d) Increased, decreased, decreased

______________
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SECTION – I

2. Solve any four : (4×4=16)

1) Give steps to design lag compensator using Root Locus Method.

2) Draw electrical equivalent of lead compensator and obtain its transfer function.

3) Explain the properties of state transition matrix.

4) Consider a state model with matrix A as

A = 
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−−− 93448

104

020

Determine the characteristic equation.

5) What are the different methods to obtain state feedback gain matrix ? Explain
any one.

6) Find the transfer matrix for system below :
x1 = – 2x1 – x2 + 3u  x2 = – 3x1 – 2x2 + 4u and output equation Y= 2x1

 + x2 .

3. Solve any two : (2×6=12)

1) Obtain state transition matrix whose system matrix is given by A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−− 56

10
.

2) Design a suitable lead compensator for a system whose OLTF is

G(S) = )8s(s
k
+  to meet the following specifications,

i) %Mp = 9.5%

ii) Natural frequency of oscillations = 12 rad/sec

iii) Kv ≥ 10.
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3) Check the controllability of the system below :
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⎦

⎤
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⎢
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⎣

⎡
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain in short D/A converter.

b) Explain isocline method for phase trajectories.

c) Derive pulse transfer function of cascaded elements.

d) Explain in short mapping between s-plane and z-plane.

e) Determine the kind of singularity for the following differential equation :

0y2y5.0y =++ ��� .

5. Solve any two : (2×6=12)

a) Examine the stability by using Bilinear transformation coupled with Routh’s
criteria for the system with characteristic equation

 z4 – 1.7 z3 + 1.04 z2 – 0.268 z + 0.024 = 0.

b) Explain describing function for ideal relay.

c) Explain the digital controller.
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Day and Date : Monday, 22-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

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

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

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

1. Choose the correct answer :

1) Slope of factor K in plotting bode magnitude plot is
a) 0° b) ∞ c) 90° d) None of these

2) A system with gain margin close to unity or a phase margin close to zero is
a) highly stable b) Oscillatory c) Relatively stable d) Unstable

3) In case of phase-lag compensation used in system, gain crossover frequency;
band width and undamped frequency are respectively.
a) Decreased, decreased, decreased b) Increased, increased, increased
c) Increased, increased, decreased d) Increased, decreased, decreased

4) The transfer function of a multi-input multi-output system, with the state-
space representation of X = AX + BU     Y = CX + DU

where X represents the state, Y the output and U the input vector, will be given by
a) C(sI – A)–1 B b) C(sI – A)–1 B + D
c) (sI – A)–1 B + D d) D(sI – A)–1 B + A

5) For an nth order system state equations will be of the order of

a) n b) 1 c)
2
n

d)
2

1n +

6) The singular points around which the state trajectories are  concentric circles
or ellipses, are called
a) Focus point b) Centre or vortex
c) Saddle point d) Nodal point

7) The information contained in a signal is preserved in the sampled version
a) wm = ws b) ws = 0.1 wm c) ws = 0.5 wm d) ws = 2 wm

P.T.O.
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8) Non-linearities can be
a) Incidental b) Intentional
c) Either incidental or intentional d) Linearized

9) In  phase plane
a) X1 is represented in x-axis and x2 in y-axis
b) X2 is represented in x-axis and x1 in y-axis
c) Any one of above
d) None of the above

10) For a given gain constant K, the phase-lead compensator.
a) Reduces the slope of the magnitude curve in the entire range of frequency
b) Decreases the gain cross-over frequency
c) Reduces the phase margin
d) Reduces the resonance peak Mp

11) The transfer function of a passive network is given by s + 11
s/ β+α′ . Which

of the following conditions is necessary such that the network acts as a
phase lead controller ?

a) 11
β=α b) 11

β>α c) 0
1

=α d) 11
β<α

12) The pole zero configuration of a  phase lead compensator in s-plane is given by

a) b)

c) d)

13) Which of the following properties are associated with the state transition
matrix ϕ (t) ?

1)ϕ (–t) = ϕ –1(t)

2)ϕ  (t1/t2) = ϕ (t1).Φ –1(t2)

3)ϕ  (t1 – t2) = ϕ (– t2). ϕ (t1)

Select the correct answer using the codes given below :

a) 1, 2 and 3 b) 1 and 2 c) 2 and 3 d) 1 and 3

14) The compensator G(s)= )S1.01(
)S3.01(5

+
+

 would provide a maximum phase shift of

a) 20° b) 30° c) 45° d) 60°
______________
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SECTION – I

2. Solve any four : (4×4=16)

1) Give steps to design lag compensator using Root Locus Method.

2) Draw electrical equivalent of lead compensator and obtain its transfer function.

3) Explain the properties of state transition matrix.

4) Consider a state model with matrix A as

A = 
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−−− 93448

104

020

Determine the characteristic equation.

5) What are the different methods to obtain state feedback gain matrix ? Explain
any one.

6) Find the transfer matrix for system below :
x1 = – 2x1 – x2 + 3u  x2 = – 3x1 – 2x2 + 4u and output equation Y= 2x1

 + x2 .

3. Solve any two : (2×6=12)

1) Obtain state transition matrix whose system matrix is given by A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−− 56

10
.

2) Design a suitable lead compensator for a system whose OLTF is

G(S) = )8s(s
k
+  to meet the following specifications,

i) %Mp = 9.5%

ii) Natural frequency of oscillations = 12 rad/sec

iii) Kv ≥ 10.
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3) Check the controllability of the system below :

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

=

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
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⎢

⎣

⎡

−

−

−
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain in short D/A converter.

b) Explain isocline method for phase trajectories.

c) Derive pulse transfer function of cascaded elements.

d) Explain in short mapping between s-plane and z-plane.

e) Determine the kind of singularity for the following differential equation :

0y2y5.0y =++ ��� .

5. Solve any two : (2×6=12)

a) Examine the stability by using Bilinear transformation coupled with Routh’s
criteria for the system with characteristic equation

 z4 – 1.7 z3 + 1.04 z2 – 0.268 z + 0.024 = 0.

b) Explain describing function for ideal relay.

c) Explain the digital controller.

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

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

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

1. Choose the correct answer :

1) The singular points around which the state trajectories are  concentric circles
or ellipses, are called
a) Focus point b) Centre or vortex
c) Saddle point d) Nodal point

2) The information contained in a signal is preserved in the sampled version
a) wm = ws b) ws = 0.1 wm c) ws = 0.5 wm d) ws = 2 wm

3) Non-linearities can be
a) Incidental b) Intentional
c) Either incidental or intentional d) Linearized

4) In  phase plane
a) X1 is represented in x-axis and x2 in y-axis
b) X2 is represented in x-axis and x1 in y-axis
c) Any one of above
d) None of the above

5) For a given gain constant K, the phase-lead compensator.
a) Reduces the slope of the magnitude curve in the entire range of frequency
b) Decreases the gain cross-over frequency
c) Reduces the phase margin
d) Reduces the resonance peak Mp

6) The transfer function of a passive network is given by s + 11
s/ β+α′ . Which

of the following conditions is necessary such that the network acts as a
phase lead controller ?

a) 11
β=α b) 11

β>α c) 0
1

=α d) 11
β<α

P.T.O.
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7) The pole zero configuration of a  phase lead compensator in s-plane is given by

a) b)

c) d)

8) Which of the following properties are associated with the state transition
matrix ϕ (t) ?

1)ϕ (–t) = ϕ –1(t)

2)ϕ  (t1/t2) = ϕ (t1).Φ –1(t2)

3)ϕ  (t1 – t2) = ϕ (– t2). ϕ (t1)

Select the correct answer using the codes given below :

a) 1, 2 and 3 b) 1 and 2 c) 2 and 3 d) 1 and 3

9) The compensator G(s)= )S1.01(
)S3.01(5

+
+

 would provide a maximum phase shift of

a) 20° b) 30° c) 45° d) 60°

10) Slope of factor K in plotting bode magnitude plot is
a) 0° b) ∞ c) 90° d) None of these

11) A system with gain margin close to unity or a phase margin close to zero is
a) highly stable b) Oscillatory c) Relatively stable d) Unstable

12) In case of phase-lag compensation used in system, gain crossover frequency;
band width and undamped frequency are respectively.
a) Decreased, decreased, decreased b) Increased, increased, increased
c) Increased, increased, decreased d) Increased, decreased, decreased

13) The transfer function of a multi-input multi-output system, with the state-
space representation of X = AX + BU     Y = CX + DU

where X represents the state, Y the output and U the input vector, will be given by
a) C(sI – A)–1 B b) C(sI – A)–1 B + D
c) (sI – A)–1 B + D d) D(sI – A)–1 B + A

14) For an nth order system state equations will be of the order of

a) n b) 1 c)
2
n

d)
2

1n +



Set S

�������	
� SLR-VB – 397
Seat
No.

 T.E. (E & E Engg.) (Part – II) Examination, 2017
CONTROL SYSTEMS – II (New-CGPA)

Day and Date : Monday, 22-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

1) Give steps to design lag compensator using Root Locus Method.

2) Draw electrical equivalent of lead compensator and obtain its transfer function.

3) Explain the properties of state transition matrix.

4) Consider a state model with matrix A as

A = 
⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−−− 93448

104
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Determine the characteristic equation.

5) What are the different methods to obtain state feedback gain matrix ? Explain
any one.

6) Find the transfer matrix for system below :
x1 = – 2x1 – x2 + 3u  x2 = – 3x1 – 2x2 + 4u and output equation Y= 2x1

 + x2 .

3. Solve any two : (2×6=12)

1) Obtain state transition matrix whose system matrix is given by A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−− 56

10
.

2) Design a suitable lead compensator for a system whose OLTF is

G(S) = )8s(s
k
+  to meet the following specifications,

i) %Mp = 9.5%

ii) Natural frequency of oscillations = 12 rad/sec

iii) Kv ≥ 10.
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3) Check the controllability of the system below :
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SECTION – II

4. Solve any four : (4×4=16)

a) Explain in short D/A converter.

b) Explain isocline method for phase trajectories.

c) Derive pulse transfer function of cascaded elements.

d) Explain in short mapping between s-plane and z-plane.

e) Determine the kind of singularity for the following differential equation :

0y2y5.0y =++ ��� .

5. Solve any two : (2×6=12)

a) Examine the stability by using Bilinear transformation coupled with Routh’s
criteria for the system with characteristic equation

 z4 – 1.7 z3 + 1.04 z2 – 0.268 z + 0.024 = 0.

b) Explain describing function for ideal relay.

c) Explain the digital controller.
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Seat
No. Set P

B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)
1) Advantage of AC Drive is

a) No commutation b) No sparking
c) Low cost d) All of these

2) Necessity of controlled rectifier for DC drive is
a) To improve efficiency b) To improve reliability
c) To control the speed d) To improve performance

3) As rotor resistance increases the maximum torque of I.M.
a) Increases b) Decreases
c) Remains same d) First increases and then decreases

4) Regenerative braking of DC motor is achieved by
a) Phase controlled rectifiers b) Inverter
c) Cyclo-converter d) Chopper

5) Variable frequency supply to I.M. for speed control can be made available
using
a) VSI b) CSI c) Cyclo-converter d) All of these

6) Speed control of I.M. is possible
a) From rotor side only b) From stator side only
c) Stator and rotor side d) None of the above

7) Conduction period for the SCR in a 3-phase full converter connected to a
highly inductive load is
a) 120 degrees b) 60 degrees c) 180 degrees d) 360 degrees

8) Characteristics of the drive for crane hoist and covering each ___________
a) Smooth movement b) Precise control
c) Fast speed control d) All of these

P.T.O.
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9) During regenerative braking mode, back emf is ___________ than supply
voltage.
a) Less b) Equal c) More d) None of these

10) For higher frequency chopper device proffered is
a) SCR b) TRIAC c) Transistor d) GTO

11) A chopper can be used on
a) PWM only b) FM only
c) AM only d) Both PWM and FM

12) A chopper where voltage as well as current remain positive is known as
a) Type – A b) Type – B c) Type – C d) Type – D

13) The maximum torque does not depends on the
a) Voltage b) Stator resistance
c) Rotor resistance d) Rotor Reactance

14) In V/f control method
a) Maximum torque constant b) Maximum torque decreases
c) Motor speed increases d) Maximum torque increases

15) In constant power region
a) V/f ratio constant
b) Voltage constant and frequency is increased
c) Voltage constant and frequency is decreased
d) Both V and f increased

16) In static rotor resistance control, R = 10 Ω , α = 0.6. The effective external
resistance is
a) 2Ω b) 3Ω c) 5Ω d) 4Ω

17) Slip power control scheme provide a range of speed control of a 3-phase IM.
The range is
a) 0 to Ns b) –Ns to Ns c) 0 to 2 Ns d) –2 Ns to 2 Ns

18) Damper winding is required in a
a) Self control mode b) Separate control mode
c) Both a) and b) d) None of these

19) A drive consisting of load side converter and S.M. is known as
a) DC Motor b) AC Motor
c) Commutator less DC Motor d) Commutator less AC Motor

20) In case belt conveyors
a) Squirrel cage motors with direct-on-line starters are used
b) Single phase induction motors are used
c) DC shunt motors are used
d) Induction motors with star-delta starters are used

______________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Marks : 80
Time : 3.00 p.m. to  6.00 p.m.

SECTION – I

2. Attempt any four questions : (4×5=20)
a) Write and explain different parts of electrical drive system.
b) A 200 V, 10.5 A, 2000 rpm d.c. shunt motor has armature and field resistances

of 0.5 and 400 ohms respectively, is drives the load whose torque is constant
at rated motor torque. Calculate motor speed if the source voltage drops to
175 V.

c) For d.c. :
i) Series motor
ii) Shunt Motor,

Draw and explain :
i) Speed load characteristics
ii) Speed torque characteristics.

d) What are the different methods of speed control of D.C. Motors and explain
anyone.

e) Explain the multi quadrant operation of hoist with neat diagram.

3. Attempt any two questions : (2×10=20)

a) Derive  the expression for torque and moment of inertia for loads with rotational
motion and translational motion.

b) 220 V, 970 RPM, 100 Amp D.C. separately excited motor has an armature
resistance of 0.05 ohms. It is braked by plugging from initial speed of 1000 RPM.
Calculate :

i) Resistance to be placed in armature circuit to limit the braking current
twice the full load value

ii) Braking torque
iii) Torque when speed has fallen to zero.

c) What are different electrical braking methods of DC motor ? Derive the braking
torque and speed relationship of all with explanation.
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SECTION – II

4. Attempt any four questions : (4×5=20)

a) Explain the operation of IM speed control by AC voltage regulators.

b) Write the comparison between VSI and CSI.

c) Explain the operation of slip ring IM by static rotor resistance control and
derive the formula for effective resistance Re.

d) Explain the 120 degrees conduction inverter fed BLDC motor drive and derive
torque equation.

e) Explain the speed torque and power angle characteristics of synchronous
motor drive.

5. Attempt any two questions : (2×10=20)

a) A 400 V, star connected, 3-phase, 6-pole, 50 Hz IM has following

parameters referred to the stator : Rs = rR′  = 1Ω , Xs = rX′  = 2Ω .

For regenerative braking operation of this motor determine :
i) Maximum overhauling torque it can hold and range of speed for safe

operation.
ii) Speed at which it will hold an overhauling load with a torque of 100 N-m.

b) Explain the operation of slip power recovery scheme for SLIM by using
static Krammer drive.

c) Draw and explain the operation of self controlled synchronous motor drive
employing load commutated thyristor inverter in motoring and generating
mode of operation.

_____________________
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B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)
1) In static rotor resistance control, R = 10 Ω , α = 0.6. The effective external

resistance is
a) 2Ω b) 3Ω c) 5Ω d) 4Ω

2) Slip power control scheme provide a range of speed control of a 3-phase IM.
The range is
a) 0 to Ns b) –Ns to Ns c) 0 to 2 Ns d) –2 Ns to 2 Ns

3) Damper winding is required in a
a) Self control mode b) Separate control mode
c) Both a) and b) d) None of these

4) A drive consisting of load side converter and S.M. is known as
a) DC Motor b) AC Motor
c) Commutator less DC Motor d) Commutator less AC Motor

5) In case belt conveyors
a) Squirrel cage motors with direct-on-line starters are used
b) Single phase induction motors are used
c) DC shunt motors are used
d) Induction motors with star-delta starters are used

6) Advantage of AC Drive is
a) No commutation b) No sparking
c) Low cost d) All of these

7) Necessity of controlled rectifier for DC drive is
a) To improve efficiency b) To improve reliability
c) To control the speed d) To improve performance

P.T.O.
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8) As rotor resistance increases the maximum torque of I.M.
a) Increases b) Decreases
c) Remains same d) First increases and then decreases

9) Regenerative braking of DC motor is achieved by
a) Phase controlled rectifiers b) Inverter
c) Cyclo-converter d) Chopper

10) Variable frequency supply to I.M. for speed control can be made available
using
a) VSI b) CSI c) Cyclo-converter d) All of these

11) Speed control of I.M. is possible
a) From rotor side only b) From stator side only
c) Stator and rotor side d) None of the above

12) Conduction period for the SCR in a 3-phase full converter connected to a
highly inductive load is
a) 120 degrees b) 60 degrees c) 180 degrees d) 360 degrees

13) Characteristics of the drive for crane hoist and covering each ___________
a) Smooth movement b) Precise control
c) Fast speed control d) All of these

14) During regenerative braking mode, back emf is ___________ than supply
voltage.
a) Less b) Equal c) More d) None of these

15) For higher frequency chopper device proffered is
a) SCR b) TRIAC c) Transistor d) GTO

16) A chopper can be used on
a) PWM only b) FM only
c) AM only d) Both PWM and FM

17) A chopper where voltage as well as current remain positive is known as
a) Type – A b) Type – B c) Type – C d) Type – D

18) The maximum torque does not depends on the
a) Voltage b) Stator resistance
c) Rotor resistance d) Rotor Reactance

19) In V/f control method
a) Maximum torque constant b) Maximum torque decreases
c) Motor speed increases d) Maximum torque increases

20) In constant power region
a) V/f ratio constant
b) Voltage constant and frequency is increased
c) Voltage constant and frequency is decreased
d) Both V and f increased

______________
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No.

B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Marks : 80
Time : 3.00 p.m. to  6.00 p.m.

SECTION – I

2. Attempt any four questions : (4×5=20)
a) Write and explain different parts of electrical drive system.
b) A 200 V, 10.5 A, 2000 rpm d.c. shunt motor has armature and field resistances

of 0.5 and 400 ohms respectively, is drives the load whose torque is constant
at rated motor torque. Calculate motor speed if the source voltage drops to
175 V.

c) For d.c. :
i) Series motor
ii) Shunt Motor,

Draw and explain :
i) Speed load characteristics
ii) Speed torque characteristics.

d) What are the different methods of speed control of D.C. Motors and explain
anyone.

e) Explain the multi quadrant operation of hoist with neat diagram.

3. Attempt any two questions : (2×10=20)

a) Derive  the expression for torque and moment of inertia for loads with rotational
motion and translational motion.

b) 220 V, 970 RPM, 100 Amp D.C. separately excited motor has an armature
resistance of 0.05 ohms. It is braked by plugging from initial speed of 1000 RPM.
Calculate :

i) Resistance to be placed in armature circuit to limit the braking current
twice the full load value

ii) Braking torque
iii) Torque when speed has fallen to zero.

c) What are different electrical braking methods of DC motor ? Derive the braking
torque and speed relationship of all with explanation.
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SECTION – II

4. Attempt any four questions : (4×5=20)

a) Explain the operation of IM speed control by AC voltage regulators.

b) Write the comparison between VSI and CSI.

c) Explain the operation of slip ring IM by static rotor resistance control and
derive the formula for effective resistance Re.

d) Explain the 120 degrees conduction inverter fed BLDC motor drive and derive
torque equation.

e) Explain the speed torque and power angle characteristics of synchronous
motor drive.

5. Attempt any two questions : (2×10=20)

a) A 400 V, star connected, 3-phase, 6-pole, 50 Hz IM has following

parameters referred to the stator : Rs = rR′  = 1Ω , Xs = rX′  = 2Ω .

For regenerative braking operation of this motor determine :
i) Maximum overhauling torque it can hold and range of speed for safe

operation.
ii) Speed at which it will hold an overhauling load with a torque of 100 N-m.

b) Explain the operation of slip power recovery scheme for SLIM by using
static Krammer drive.

c) Draw and explain the operation of self controlled synchronous motor drive
employing load commutated thyristor inverter in motoring and generating
mode of operation.

_____________________
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B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)
1) A chopper can be used on

a) PWM only b) FM only
c) AM only d) Both PWM and FM

2) A chopper where voltage as well as current remain positive is known as
a) Type – A b) Type – B c) Type – C d) Type – D

3) The maximum torque does not depends on the
a) Voltage b) Stator resistance
c) Rotor resistance d) Rotor Reactance

4) In V/f control method
a) Maximum torque constant b) Maximum torque decreases
c) Motor speed increases d) Maximum torque increases

5) In constant power region
a) V/f ratio constant
b) Voltage constant and frequency is increased
c) Voltage constant and frequency is decreased
d) Both V and f increased

6) In static rotor resistance control, R = 10 Ω , α = 0.6. The effective external
resistance is
a) 2Ω b) 3Ω c) 5Ω d) 4Ω

7) Slip power control scheme provide a range of speed control of a 3-phase IM.
The range is
a) 0 to Ns b) –Ns to Ns c) 0 to 2 Ns d) –2 Ns to 2 Ns

P.T.O.
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8) Damper winding is required in a
a) Self control mode b) Separate control mode
c) Both a) and b) d) None of these

9) A drive consisting of load side converter and S.M. is known as
a) DC Motor b) AC Motor
c) Commutator less DC Motor d) Commutator less AC Motor

10) In case belt conveyors
a) Squirrel cage motors with direct-on-line starters are used
b) Single phase induction motors are used
c) DC shunt motors are used
d) Induction motors with star-delta starters are used

11) Advantage of AC Drive is
a) No commutation b) No sparking
c) Low cost d) All of these

12) Necessity of controlled rectifier for DC drive is
a) To improve efficiency b) To improve reliability
c) To control the speed d) To improve performance

13) As rotor resistance increases the maximum torque of I.M.
a) Increases b) Decreases
c) Remains same d) First increases and then decreases

14) Regenerative braking of DC motor is achieved by
a) Phase controlled rectifiers b) Inverter
c) Cyclo-converter d) Chopper

15) Variable frequency supply to I.M. for speed control can be made available
using
a) VSI b) CSI c) Cyclo-converter d) All of these

16) Speed control of I.M. is possible
a) From rotor side only b) From stator side only
c) Stator and rotor side d) None of the above

17) Conduction period for the SCR in a 3-phase full converter connected to a
highly inductive load is
a) 120 degrees b) 60 degrees c) 180 degrees d) 360 degrees

18) Characteristics of the drive for crane hoist and covering each ___________
a) Smooth movement b) Precise control
c) Fast speed control d) All of these

19) During regenerative braking mode, back emf is ___________ than supply
voltage.
a) Less b) Equal c) More d) None of these

20) For higher frequency chopper device proffered is
a) SCR b) TRIAC c) Transistor d) GTO

______________
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B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Marks : 80
Time : 3.00 p.m. to  6.00 p.m.

SECTION – I

2. Attempt any four questions : (4×5=20)
a) Write and explain different parts of electrical drive system.
b) A 200 V, 10.5 A, 2000 rpm d.c. shunt motor has armature and field resistances

of 0.5 and 400 ohms respectively, is drives the load whose torque is constant
at rated motor torque. Calculate motor speed if the source voltage drops to
175 V.

c) For d.c. :
i) Series motor
ii) Shunt Motor,

Draw and explain :
i) Speed load characteristics
ii) Speed torque characteristics.

d) What are the different methods of speed control of D.C. Motors and explain
anyone.

e) Explain the multi quadrant operation of hoist with neat diagram.

3. Attempt any two questions : (2×10=20)

a) Derive  the expression for torque and moment of inertia for loads with rotational
motion and translational motion.

b) 220 V, 970 RPM, 100 Amp D.C. separately excited motor has an armature
resistance of 0.05 ohms. It is braked by plugging from initial speed of 1000 RPM.
Calculate :

i) Resistance to be placed in armature circuit to limit the braking current
twice the full load value

ii) Braking torque
iii) Torque when speed has fallen to zero.

c) What are different electrical braking methods of DC motor ? Derive the braking
torque and speed relationship of all with explanation.
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SECTION – II

4. Attempt any four questions : (4×5=20)

a) Explain the operation of IM speed control by AC voltage regulators.

b) Write the comparison between VSI and CSI.

c) Explain the operation of slip ring IM by static rotor resistance control and
derive the formula for effective resistance Re.

d) Explain the 120 degrees conduction inverter fed BLDC motor drive and derive
torque equation.

e) Explain the speed torque and power angle characteristics of synchronous
motor drive.

5. Attempt any two questions : (2×10=20)

a) A 400 V, star connected, 3-phase, 6-pole, 50 Hz IM has following

parameters referred to the stator : Rs = rR′  = 1Ω , Xs = rX′  = 2Ω .

For regenerative braking operation of this motor determine :
i) Maximum overhauling torque it can hold and range of speed for safe

operation.
ii) Speed at which it will hold an overhauling load with a torque of 100 N-m.

b) Explain the operation of slip power recovery scheme for SLIM by using
static Krammer drive.

c) Draw and explain the operation of self controlled synchronous motor drive
employing load commutated thyristor inverter in motoring and generating
mode of operation.

_____________________
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B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : (20×1=20)
1) Speed control of I.M. is possible

a) From rotor side only b) From stator side only
c) Stator and rotor side d) None of the above

2) Conduction period for the SCR in a 3-phase full converter connected to a
highly inductive load is
a) 120 degrees b) 60 degrees c) 180 degrees d) 360 degrees

3) Characteristics of the drive for crane hoist and covering each ___________
a) Smooth movement b) Precise control
c) Fast speed control d) All of these

4) During regenerative braking mode, back emf is ___________ than supply
voltage.
a) Less b) Equal c) More d) None of these

5) For higher frequency chopper device proffered is
a) SCR b) TRIAC c) Transistor d) GTO

6) A chopper can be used on
a) PWM only b) FM only
c) AM only d) Both PWM and FM

7) A chopper where voltage as well as current remain positive is known as
a) Type – A b) Type – B c) Type – C d) Type – D

8) The maximum torque does not depends on the
a) Voltage b) Stator resistance
c) Rotor resistance d) Rotor Reactance

9) In V/f control method
a) Maximum torque constant b) Maximum torque decreases
c) Motor speed increases d) Maximum torque increases

P.T.O.
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10) In constant power region
a) V/f ratio constant
b) Voltage constant and frequency is increased
c) Voltage constant and frequency is decreased
d) Both V and f increased

11) In static rotor resistance control, R = 10 Ω , α = 0.6. The effective external
resistance is
a) 2Ω b) 3Ω c) 5Ω d) 4Ω

12) Slip power control scheme provide a range of speed control of a 3-phase IM.
The range is
a) 0 to Ns b) –Ns to Ns c) 0 to 2 Ns d) –2 Ns to 2 Ns

13) Damper winding is required in a
a) Self control mode b) Separate control mode
c) Both a) and b) d) None of these

14) A drive consisting of load side converter and S.M. is known as
a) DC Motor b) AC Motor
c) Commutator less DC Motor d) Commutator less AC Motor

15) In case belt conveyors
a) Squirrel cage motors with direct-on-line starters are used
b) Single phase induction motors are used
c) DC shunt motors are used
d) Induction motors with star-delta starters are used

16) Advantage of AC Drive is
a) No commutation b) No sparking
c) Low cost d) All of these

17) Necessity of controlled rectifier for DC drive is
a) To improve efficiency b) To improve reliability
c) To control the speed d) To improve performance

18) As rotor resistance increases the maximum torque of I.M.
a) Increases b) Decreases
c) Remains same d) First increases and then decreases

19) Regenerative braking of DC motor is achieved by
a) Phase controlled rectifiers b) Inverter
c) Cyclo-converter d) Chopper

20) Variable frequency supply to I.M. for speed control can be made available
using
a) VSI b) CSI c) Cyclo-converter d) All of these

______________
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B.E. (Electrical and Electronics Engg.) (Part – I) Examination, 2017
INDUSTRIAL DRIVES AND CONTROL

Day and Date : Thursday, 4-5-2017 Marks : 80
Time : 3.00 p.m. to  6.00 p.m.

SECTION – I

2. Attempt any four questions : (4×5=20)
a) Write and explain different parts of electrical drive system.
b) A 200 V, 10.5 A, 2000 rpm d.c. shunt motor has armature and field resistances

of 0.5 and 400 ohms respectively, is drives the load whose torque is constant
at rated motor torque. Calculate motor speed if the source voltage drops to
175 V.

c) For d.c. :
i) Series motor
ii) Shunt Motor,

Draw and explain :
i) Speed load characteristics
ii) Speed torque characteristics.

d) What are the different methods of speed control of D.C. Motors and explain
anyone.

e) Explain the multi quadrant operation of hoist with neat diagram.

3. Attempt any two questions : (2×10=20)

a) Derive  the expression for torque and moment of inertia for loads with rotational
motion and translational motion.

b) 220 V, 970 RPM, 100 Amp D.C. separately excited motor has an armature
resistance of 0.05 ohms. It is braked by plugging from initial speed of 1000 RPM.
Calculate :

i) Resistance to be placed in armature circuit to limit the braking current
twice the full load value

ii) Braking torque
iii) Torque when speed has fallen to zero.

c) What are different electrical braking methods of DC motor ? Derive the braking
torque and speed relationship of all with explanation.
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SECTION – II

4. Attempt any four questions : (4×5=20)

a) Explain the operation of IM speed control by AC voltage regulators.

b) Write the comparison between VSI and CSI.

c) Explain the operation of slip ring IM by static rotor resistance control and
derive the formula for effective resistance Re.

d) Explain the 120 degrees conduction inverter fed BLDC motor drive and derive
torque equation.

e) Explain the speed torque and power angle characteristics of synchronous
motor drive.

5. Attempt any two questions : (2×10=20)

a) A 400 V, star connected, 3-phase, 6-pole, 50 Hz IM has following

parameters referred to the stator : Rs = rR′  = 1Ω , Xs = rX′  = 2Ω .

For regenerative braking operation of this motor determine :
i) Maximum overhauling torque it can hold and range of speed for safe

operation.
ii) Speed at which it will hold an overhauling load with a torque of 100 N-m.

b) Explain the operation of slip power recovery scheme for SLIM by using
static Krammer drive.

c) Draw and explain the operation of self controlled synchronous motor drive
employing load commutated thyristor inverter in motoring and generating
mode of operation.

_____________________
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Seat
No. Set P

 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) Two things which are same for primary and secondary of transformer are
a) Ampere turns and voltage per turn b) Resistances and leakage reactances
c) Current and induced voltages d) None of the above

2) A transformer operates poorly at very low frequencies because
a) Permeability of core is increased
b) Magnetizing current is abnormally high
c) Primary reactance is too much increased
d) None of the above

3) If a power transformer is operated at very high frequency then
a) Primary reactance is too much increased
b) Primary will draw large power
c) Core losses will be excessive
d) None of the above

4) The primary leakage flux links
a) Primary winding only b) Secondary winding only
c) Both a) and b) d) None of the above

5) The effect of leakage flux in a transformer is to
a) Increase copper losses b) Decrease copper losses
c) Cause voltage drop in the windings d) None of the above

6) The mutual flux in a transformer remains constant at all loads because
a) Applied voltage and frequency are constant
b) Leakage flux is small
c) Iron core is used
d) Losses are small

P.T.O.
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7) A transformer will work on
a) AC only b) DC only c) Both a) and b) d) None of the above

8) The primary and secondary of a transformer are __________ coupled.
a) Electrically b) Magnetically c) Both a) and b) d) None of the above

9) A transformer is a efficient device because it
a) Is a static device b) Uses inductive coupling
c) Uses capacitive coupling d) Uses electric coupling

10) The winding of the transformer with greater number of turns will be
a) high voltage winding b) low voltage winding
c) either high or low voltage winding d) none of the above

11) The rotor of a synchronous motor is
a) salient-pole type b) nonsalient-pole type
c) identical to that of d.c. motor d) none of the above

12) Damper winding in a synchronous motor
a) reduces winding losses b) serves to start the motor
c) improves p.f. of the motor d) increases hunting of the motor

13) When the synchronous motor is on no load, the axes of the rotor poles
_________ that of stator poles.
a) nearly coincide with b) are far a head
c) are far behind d) none of the above

14) A 3-phase induction motor is
a) essentially a constant-speed motor b) a variable speed motor
c) very costly d) not easily maintainable

15) The air-gap between and rotor of a 3-phase induction motor ranges from
a) 2 cm to 4 cm b) 0.4 mm to 4 mm
c) 1 cm to 2 cm d) 4 cm to 6 cm

16) If the frequency of 3-phase supply to the stator of a 3-phase induction motor is
increased, then synchronous speed
a) is decreased b) is increased
c) remains unchanged d) none of above

17) Under normal operating conditions, the contacts of the circuit breaker remain
a) closed b) open c) semi-closed d) none of above

18) An arc is produced when the switch of a high-voltage and large-current circuit is
a) opened b) closed c) opened or closed d) none of above

19) When the circuit breaker operates under fault conditions, the greatest noise is
produced in
a) oil circuit breaker b) air-blast circuit breaker
c) vacuum circuit breaker d) SF6 circuit breaker

20) A circuit breaker must perform the duty of
a) opening the fault circuit and breaking the fault current
b) being closed on to a fault
c) carrying fault current for a short time
d) all above

______________
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 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instruction : Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (5×4=20)

1) Basic principle of power transformer.

2) Distinguish between major and minor repair work.

3) Explain the method of winding resistance measurement.

4) Explain the procedure of testing the BDV of oil.

5) Explain the procedure of maintenance of transformer oil.

3. Solve any two : (10×2=20)

1) What is the difference between the following test on power transformers_Type
tests-Routine tests, Special tests, Commissioning tests ?

2) Explain the significance of maintenance of a power transformer and explain repair
work of medium power transformer.

3) State the troubles, causes, remedies and protection device operating during
respective abnormal condition in low voltage induction motor.

SECTION – II

4. Solve any four : (5×4=20)

1) State the requirements of type-test and routine tests on synchronous machines.

2) State the troubles with slip-ring induction motor and their causes.

3) Explain the method of measurement of d.c. resistance of phase winding.

4) State the various type tests performed on high voltage A. C. circuit breakers.

5) Explain the starting test on a 3-phase induction motor.
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5. Solve any two : (10×2=20)

1) State the various types of tests performed on high voltage A.C. circuit-breakers.
state the difference between the type tests, routine tests and commissioning
tests.

2) Explain the term “efficiency of an induction motor”. How can it be calculated
from the data obtained from the ‘no load test’ and ‘locked-rotor’ test ?

3) Explain the various test on a 3-phase induction motor.
i) starting test
ii) load test
iii) temperature rise test.

_____________________
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 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) If the frequency of 3-phase supply to the stator of a 3-phase induction motor is
increased, then synchronous speed
a) is decreased b) is increased
c) remains unchanged d) none of above

2) Under normal operating conditions, the contacts of the circuit breaker remain
a) closed b) open c) semi-closed d) none of above

3) An arc is produced when the switch of a high-voltage and large-current circuit is
a) opened b) closed c) opened or closed d) none of above

4) When the circuit breaker operates under fault conditions, the greatest noise is
produced in
a) oil circuit breaker b) air-blast circuit breaker
c) vacuum circuit breaker d) SF6 circuit breaker

5) A circuit breaker must perform the duty of
a) opening the fault circuit and breaking the fault current
b) being closed on to a fault
c) carrying fault current for a short time
d) all above

6) Two things which are same for primary and secondary of transformer are
a) Ampere turns and voltage per turn b) Resistances and leakage reactances
c) Current and induced voltages d) None of the above

7) A transformer operates poorly at very low frequencies because
a) Permeability of core is increased
b) Magnetizing current is abnormally high
c) Primary reactance is too much increased
d) None of the above

P.T.O.
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8) If a power transformer is operated at very high frequency then
a) Primary reactance is too much increased
b) Primary will draw large power
c) Core losses will be excessive
d) None of the above

9) The primary leakage flux links
a) Primary winding only b) Secondary winding only
c) Both a) and b) d) None of the above

10) The effect of leakage flux in a transformer is to
a) Increase copper losses b) Decrease copper losses
c) Cause voltage drop in the windings d) None of the above

11) The mutual flux in a transformer remains constant at all loads because
a) Applied voltage and frequency are constant
b) Leakage flux is small
c) Iron core is used
d) Losses are small

12) A transformer will work on
a) AC only b) DC only c) Both a) and b) d) None of the above

13) The primary and secondary of a transformer are __________ coupled.
a) Electrically b) Magnetically c) Both a) and b) d) None of the above

14) A transformer is a efficient device because it
a) Is a static device b) Uses inductive coupling
c) Uses capacitive coupling d) Uses electric coupling

15) The winding of the transformer with greater number of turns will be
a) high voltage winding b) low voltage winding
c) either high or low voltage winding d) none of the above

16) The rotor of a synchronous motor is
a) salient-pole type b) nonsalient-pole type
c) identical to that of d.c. motor d) none of the above

17) Damper winding in a synchronous motor
a) reduces winding losses b) serves to start the motor
c) improves p.f. of the motor d) increases hunting of the motor

18) When the synchronous motor is on no load, the axes of the rotor poles
_________ that of stator poles.
a) nearly coincide with b) are far a head
c) are far behind d) none of the above

19) A 3-phase induction motor is
a) essentially a constant-speed motor b) a variable speed motor
c) very costly d) not easily maintainable

20) The air-gap between and rotor of a 3-phase induction motor ranges from
a) 2 cm to 4 cm b) 0.4 mm to 4 mm
c) 1 cm to 2 cm d) 4 cm to 6 cm

______________
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 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instruction : Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (5×4=20)

1) Basic principle of power transformer.

2) Distinguish between major and minor repair work.

3) Explain the method of winding resistance measurement.

4) Explain the procedure of testing the BDV of oil.

5) Explain the procedure of maintenance of transformer oil.

3. Solve any two : (10×2=20)

1) What is the difference between the following test on power transformers_Type
tests-Routine tests, Special tests, Commissioning tests ?

2) Explain the significance of maintenance of a power transformer and explain repair
work of medium power transformer.

3) State the troubles, causes, remedies and protection device operating during
respective abnormal condition in low voltage induction motor.

SECTION – II

4. Solve any four : (5×4=20)

1) State the requirements of type-test and routine tests on synchronous machines.

2) State the troubles with slip-ring induction motor and their causes.

3) Explain the method of measurement of d.c. resistance of phase winding.

4) State the various type tests performed on high voltage A. C. circuit breakers.

5) Explain the starting test on a 3-phase induction motor.
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5. Solve any two : (10×2=20)

1) State the various types of tests performed on high voltage A.C. circuit-breakers.
state the difference between the type tests, routine tests and commissioning
tests.

2) Explain the term “efficiency of an induction motor”. How can it be calculated
from the data obtained from the ‘no load test’ and ‘locked-rotor’ test ?

3) Explain the various test on a 3-phase induction motor.
i) starting test
ii) load test
iii) temperature rise test.

_____________________



�������	
� SLR-VB – 402
Seat
No. Set R

 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) The rotor of a synchronous motor is
a) salient-pole type b) nonsalient-pole type
c) identical to that of d.c. motor d) none of the above

2) Damper winding in a synchronous motor
a) reduces winding losses b) serves to start the motor
c) improves p.f. of the motor d) increases hunting of the motor

3) When the synchronous motor is on no load, the axes of the rotor poles
_________ that of stator poles.
a) nearly coincide  b) are far a head
c) are far behind d) none of the above

4) A 3-phase induction motor is
a) essentially a constant-speed motor b) a variable speed motor
c) very costly d) not easily maintainable

5) The air-gap between and rotor of a 3-phase induction motor ranges from
a) 2 cm to 4 cm b) 0.4 mm to 4 mm
c) 1 cm to 2 cm d) 4 cm to 6 cm

6) If the frequency of 3-phase supply to the stator of a 3-phase induction motor is
increased, then synchronous speed
a) is decreased b) is increased
c) remains unchanged d) none of above

7) Under normal operating conditions, the contacts of the circuit breaker remain
a) closed b) open c) semi-closed d) none of above

8) An arc is produced when the switch of a high-voltage and large-current circuit is
a) opened b) closed c) opened or closed d) none of above

P.T.O.
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9) When the circuit breaker operates under fault conditions, the greatest noise is
produced in
a) oil circuit breaker b) air-blast circuit breaker
c) vacuum circuit breaker d) SF6 circuit breaker

10) A circuit breaker must perform the duty of
a) opening the fault circuit and breaking the fault current
b) being closed on to a fault
c) carrying fault current for a short time
d) all above

11) Two things which are same for primary and secondary of transformer are
a) Ampere turns and voltage per turn b) Resistances and leakage reactances
c) Current and induced voltages d) None of the above

12) A transformer operates poorly at very low frequencies because
a) Permeability of core is increased
b) Magnetizing current is abnormally high
c) Primary reactance is too much increased
d) None of the above

13) If a power transformer is operated at very high frequency then
a) Primary reactance is too much increased
b) Primary will draw large power
c) Core losses will be excessive
d) None of the above

14) The primary leakage flux links
a) Primary winding only b) Secondary winding only
c) Both a) and b) d) None of the above

15) The effect of leakage flux in a transformer is to
a) Increase copper losses b) Decrease copper losses
c) Cause voltage drop in the windings d) None of the above

16) The mutual flux in a transformer remains constant at all loads because
a) Applied voltage and frequency are constant
b) Leakage flux is small
c) Iron core is used
d) Losses are small

17) A transformer will work on
a) AC only b) DC only c) Both a) and b) d) None of the above

18) The primary and secondary of a transformer are __________ coupled.
a) Electrically b) Magnetically c) Both a) and b) d) None of the above

19) A transformer is a efficient device because it
a) Is a static device b) Uses inductive coupling
c) Uses capacitive coupling d) Uses electric coupling

20) The winding of the transformer with greater number of turns will be
a) high voltage winding b) low voltage winding
c) either high or low voltage winding d) none of the above

______________
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 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instruction : Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (5×4=20)

1) Basic principle of power transformer.

2) Distinguish between major and minor repair work.

3) Explain the method of winding resistance measurement.

4) Explain the procedure of testing the BDV of oil.

5) Explain the procedure of maintenance of transformer oil.

3. Solve any two : (10×2=20)

1) What is the difference between the following test on power transformers_Type
tests-Routine tests, Special tests, Commissioning tests ?

2) Explain the significance of maintenance of a power transformer and explain repair
work of medium power transformer.

3) State the troubles, causes, remedies and protection device operating during
respective abnormal condition in low voltage induction motor.

SECTION – II

4. Solve any four : (5×4=20)

1) State the requirements of type-test and routine tests on synchronous machines.

2) State the troubles with slip-ring induction motor and their causes.

3) Explain the method of measurement of d.c. resistance of phase winding.

4) State the various type tests performed on high voltage A. C. circuit breakers.

5) Explain the starting test on a 3-phase induction motor.
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5. Solve any two : (10×2=20)

1) State the various types of tests performed on high voltage A.C. circuit-breakers.
state the difference between the type tests, routine tests and commissioning
tests.

2) Explain the term “efficiency of an induction motor”. How can it be calculated
from the data obtained from the ‘no load test’ and ‘locked-rotor’ test ?

3) Explain the various test on a 3-phase induction motor.
i) starting test
ii) load test
iii) temperature rise test.

_____________________
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Day and Date : Saturday, 6-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume the suitable data whenever necessary.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) The mutual flux in a transformer remains constant at all loads because
a) Applied voltage and frequency are constant
b) Leakage flux is small
c) Iron core is used
d) Losses are small

2) A transformer will work on
a) AC only b) DC only c) Both a) and b) d) None of the above

3) The primary and secondary of a transformer are __________ coupled.
a) Electrically b) Magnetically c) Both a) and b) d) None of the above

4) A transformer is a efficient device because it
a) Is a static device b) Uses inductive coupling
c) Uses capacitive coupling d) Uses electric coupling

5) The winding of the transformer with greater number of turns will be
a) high voltage winding b) low voltage winding
c) either high or low voltage winding d) none of the above

6) The rotor of a synchronous motor is
a) salient-pole type b) nonsalient-pole type
c) identical to that of d.c. motor d) none of the above

7) Damper winding in a synchronous motor
a) reduces winding losses b) serves to start the motor
c) improves p.f. of the motor d) increases hunting of the motor

8) When the synchronous motor is on no load, the axes of the rotor poles
_________ that of stator poles.
a) nearly coincide with b) are far a head
c) are far behind d) none of the above

P.T.O.
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9) A 3-phase induction motor is
a) essentially a constant-speed motor b) a variable speed motor
c) very costly d) not easily maintainable

10) The air-gap between and rotor of a 3-phase induction motor ranges from
a) 2 cm to 4 cm b) 0.4 mm to 4 mm
c) 1 cm to 2 cm d) 4 cm to 6 cm

11) If the frequency of 3-phase supply to the stator of a 3-phase induction motor is
increased, then synchronous speed
a) is decreased b) is increased
c) remains unchanged d) none of above

12) Under normal operating conditions, the contacts of the circuit breaker remain
a) closed b) open c) semi-closed d) none of above

13) An arc is produced when the switch of a high-voltage and large-current circuit is
a) opened b) closed c) opened or closed d) none of above

14) When the circuit breaker operates under fault conditions, the greatest noise is
produced in
a) oil circuit breaker b) air-blast circuit breaker
c) vacuum circuit breaker d) SF6 circuit breaker

15) A circuit breaker must perform the duty of
a) opening the fault circuit and breaking the fault current
b) being closed on to a fault
c) carrying fault current for a short time
d) all above

16) Two things which are same for primary and secondary of transformer are
a) Ampere turns and voltage per turn b) Resistances and leakage reactances
c) Current and induced voltages d) None of the above

17) A transformer operates poorly at very low frequencies because
a) Permeability of core is increased
b) Magnetizing current is abnormally high
c) Primary reactance is too much increased
d) None of the above

18) If a power transformer is operated at very high frequency then
a) Primary reactance is too much increased
b) Primary will draw large power
c) Core losses will be excessive
d) None of the above

19) The primary leakage flux links
a) Primary winding only b) Secondary winding only
c) Both a) and b) d) None of the above

20) The effect of leakage flux in a transformer is to
a) Increase copper losses b) Decrease copper losses
c) Cause voltage drop in the windings d) None of the above

______________
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 B.E. (Electrical & Electronics Engineering) (Part – I) Examination, 2017
ELECTRICAL INSTALLATION, TESTING AND MAINTENANCE

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instruction : Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (5×4=20)

1) Basic principle of power transformer.

2) Distinguish between major and minor repair work.

3) Explain the method of winding resistance measurement.

4) Explain the procedure of testing the BDV of oil.

5) Explain the procedure of maintenance of transformer oil.

3. Solve any two : (10×2=20)

1) What is the difference between the following test on power transformers_Type
tests-Routine tests, Special tests, Commissioning tests ?

2) Explain the significance of maintenance of a power transformer and explain repair
work of medium power transformer.

3) State the troubles, causes, remedies and protection device operating during
respective abnormal condition in low voltage induction motor.

SECTION – II

4. Solve any four : (5×4=20)

1) State the requirements of type-test and routine tests on synchronous machines.

2) State the troubles with slip-ring induction motor and their causes.

3) Explain the method of measurement of d.c. resistance of phase winding.

4) State the various type tests performed on high voltage A. C. circuit breakers.

5) Explain the starting test on a 3-phase induction motor.



Set S

SLR-VB – 402 -4- �������	
�

5. Solve any two : (10×2=20)

1) State the various types of tests performed on high voltage A.C. circuit-breakers.
state the difference between the type tests, routine tests and commissioning
tests.

2) Explain the term “efficiency of an induction motor”. How can it be calculated
from the data obtained from the ‘no load test’ and ‘locked-rotor’ test ?

3) Explain the various test on a 3-phase induction motor.
i) starting test
ii) load test
iii) temperature rise test.

_____________________
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B.E. (Electrical and Electronics Engg.) (Part – I) (Old) Examination, 2017
INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if 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 : 20

1. Choose the correct answer : (1×20=20)
1) A transducer converts

a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

2) One of the following is an active transducer
a) Strain range b) Selsyn c) Photovoltaic cell d) Photo emissive cell

3) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b) and c)

4) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

5) A Reynold’s number of 1000 indicates
a) Turbulence flow b) Laminar flow
c) A flow which can either be turbulent or laminar d) None of these

6) Thermocouples are
a) Passive transducers b) Active transducers
c) Both active and passive transducers d) Output transducers

7) In an LVDT the two secondary windings are connected in differential to obtain
a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core took
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the core
d) Both b) and c)

8) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter c) Notch filter d) Band stop filters

P.T.O.
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9) Quartz and Rochelle salt belong to
a) Nature group of piezo-electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

10) Piezo-electric transducers are
a) Passive transducers b) Active transducers c) Inverse transducers d) b) and c)

11) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

12) Time division multiplexing requires
a) Constant data transmission b) Transmission of data sample
c) Transmission of data at random d) Transmission of data of only one measured

13) Modem is an acronym of
a) Modulation b) Demodulation c) Modulation and demodulation d) All of these

14) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used
d) A direct writing recorder or a magnetic tape recorder should be used

15) The machine interpretable output from an analog transducer can be had from
a) Magnetic tapes b) Punched cards and tapes c) Teletypewriter d) All of these

16) Period measurement is done in frequency meters for achieving high accuracy
in the case of
a) High frequencies b) Medium frequencies c) DC d) Low frequencies

17) A digital voltmeter uses an A/D converter which needs a start pulse, uses an
analog comparator and has a relatively fixed conversion time independent of
the applied voltage. The A/D converter is
a) Successive approximation converter b) Digital ramp converter
c) Digital slope converter d) All of these

18) X-Y recorders
a) Record one quantity with respect to another quantity
b) Record one quantity on X axis with respect to time on Y axis
c) Record one quantity on Y axis with respect to time on X axis
d) None of these

19) The advantages of FM magnetic tape recording are
a) It can record from dc to several KHz
b) It is free from dropout effects
c) It is independent of amplitude variations and accurately reproduces the

waveform of input signal
d) All of these

20) When measuring strain, ballast circuits use a capacitor to act as high pass
filter. This is done when,
a) Static strains are being measured b) Dynamic strains are being measured
c) Both static and dynamic strains are being measured d) None of these

______________
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B.E. (Electrical and Electronics Engg.) (Part – I) (Old) Examination, 2017
INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Marks : 80

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

Instructions : 1) All questions are compulsory.

2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define :

1) Accuracy

2) Precision

3) Resolution

4) Repeatability

5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain Frequency to Voltage converter.

f) Explain R-2R ADC circuit.

3. Solve any two : (10×2=20)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.
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SECTION – II

4. Solve any four : (5×4=20)

a) Explain voltage and current telemetry system.

b) List the strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED Display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (10×2=20)

a) Draw and explain block diagram of general telemetering system and state

types.

b) Draw and explain architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.

_____________________
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B.E. (Electrical and Electronics Engg.) (Part – I) (Old) Examination, 2017
INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if 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 : 20

1. Choose the correct answer : (1×20=20)
1) Period measurement is done in frequency meters for achieving high accuracy

in the case of
a) High frequencies b) Medium frequencies c) DC d) Low frequencies

2) A digital voltmeter uses an A/D converter which needs a start pulse, uses an
analog comparator and has a relatively fixed conversion time independent of
the applied voltage. The A/D converter is
a) Successive approximation converter b) Digital ramp converter
c) Digital slope converter d) All of these

3) X-Y recorders
a) Record one quantity with respect to another quantity
b) Record one quantity on X axis with respect to time on Y axis
c) Record one quantity on Y axis with respect to time on X axis
d) None of these

4) The advantages of FM magnetic tape recording are
a) It can record from dc to several KHz
b) It is free from dropout effects
c) It is independent of amplitude variations and accurately reproduces the

waveform of input signal
d) All of these

5) When measuring strain, ballast circuits use a capacitor to act as high pass
filter. This is done when,
a) Static strains are being measured b) Dynamic strains are being measured
c) Both static and dynamic strains are being measured d) None of these

6) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

7) One of the following is an active transducer
a) Strain range b) Selsyn c) Photovoltaic cell d) Photo emissive cell

P.T.O.
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8) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b) and c)

9) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

10) A Reynold’s number of 1000 indicates
a) Turbulence flow b) Laminar flow
c) A flow which can either be turbulent or laminar d) None of these

11) Thermocouples are
a) Passive transducers b) Active transducers
c) Both active and passive transducers d) Output transducers

12) In an LVDT the two secondary windings are connected in differential to obtain
a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core took
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the core
d) Both b) and c)

13) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter c) Notch filter d) Band stop filters

14) Quartz and Rochelle salt belong to
a) Nature group of piezo-electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

15) Piezo-electric transducers are
a) Passive transducers b) Active transducers c) Inverse transducers d) b) and c)

16) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

17) Time division multiplexing requires
a) Constant data transmission b) Transmission of data sample
c) Transmission of data at random d) Transmission of data of only one measured

18) Modem is an acronym of
a) Modulation b) Demodulation c) Modulation and demodulation d) All of these

19) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used
d) A direct writing recorder or a magnetic tape recorder should be used

20) The machine interpretable output from an analog transducer can be had from
a) Magnetic tapes b) Punched cards and tapes c) Teletypewriter d) All of these

______________
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B.E. (Electrical and Electronics Engg.) (Part – I) (Old) Examination, 2017
INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Marks : 80

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

Instructions : 1) All questions are compulsory.

2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define :

1) Accuracy

2) Precision

3) Resolution

4) Repeatability

5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain Frequency to Voltage converter.

f) Explain R-2R ADC circuit.

3. Solve any two : (10×2=20)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.
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SECTION – II

4. Solve any four : (5×4=20)

a) Explain voltage and current telemetry system.

b) List the strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED Display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (10×2=20)

a) Draw and explain block diagram of general telemetering system and state

types.

b) Draw and explain architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.

_____________________
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B.E. (Electrical and Electronics Engg.) (Part – I) (Old) Examination, 2017
INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if 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 : 20

1. Choose the correct answer : (1×20=20)
1) In FM systems operate at

a) VHF and UHF b) Only VHF c) Only MF d) MF and HF
2) Time division multiplexing requires

a) Constant data transmission b) Transmission of data sample
c) Transmission of data at random d) Transmission of data of only one measured

3) Modem is an acronym of
a) Modulation b) Demodulation c) Modulation and demodulation d) All of these

4) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used
d) A direct writing recorder or a magnetic tape recorder should be used

5) The machine interpretable output from an analog transducer can be had from
a) Magnetic tapes b) Punched cards and tapes c) Teletypewriter d) All of these

6) Period measurement is done in frequency meters for achieving high accuracy
in the case of
a) High frequencies b) Medium frequencies c) DC d) Low frequencies

7) A digital voltmeter uses an A/D converter which needs a start pulse, uses an
analog comparator and has a relatively fixed conversion time independent of
the applied voltage. The A/D converter is
a) Successive approximation converter b) Digital ramp converter
c) Digital slope converter d) All of these

8) X-Y recorders
a) Record one quantity with respect to another quantity
b) Record one quantity on X axis with respect to time on Y axis
c) Record one quantity on Y axis with respect to time on X axis
d) None of these

P.T.O.
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9) The advantages of FM magnetic tape recording are
a) It can record from dc to several KHz
b) It is free from dropout effects
c) It is independent of amplitude variations and accurately reproduces the

waveform of input signal
d) All of these

10) When measuring strain, ballast circuits use a capacitor to act as high pass
filter. This is done when,
a) Static strains are being measured b) Dynamic strains are being measured
c) Both static and dynamic strains are being measured d) None of these

11) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

12) One of the following is an active transducer
a) Strain range b) Selsyn c) Photovoltaic cell d) Photo emissive cell

13) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b) and c)

14) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

15) A Reynold’s number of 1000 indicates
a) Turbulence flow b) Laminar flow
c) A flow which can either be turbulent or laminar d) None of these

16) Thermocouples are
a) Passive transducers b) Active transducers
c) Both active and passive transducers d) Output transducers

17) In an LVDT the two secondary windings are connected in differential to obtain
a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core took
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the core
d) Both b) and c)

18) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter c) Notch filter d) Band stop filters

19) Quartz and Rochelle salt belong to
a) Nature group of piezo-electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

20) Piezo-electric transducers are
a) Passive transducers b) Active transducers c) Inverse transducers d) b) and c)

______________
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B.E. (Electrical and Electronics Engg.) (Part – I) (Old) Examination, 2017
INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Marks : 80

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

Instructions : 1) All questions are compulsory.

2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define :

1) Accuracy

2) Precision

3) Resolution

4) Repeatability

5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain Frequency to Voltage converter.

f) Explain R-2R ADC circuit.

3. Solve any two : (10×2=20)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.
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SECTION – II

4. Solve any four : (5×4=20)

a) Explain voltage and current telemetry system.

b) List the strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED Display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (10×2=20)

a) Draw and explain block diagram of general telemetering system and state

types.

b) Draw and explain architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.

_____________________
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INSTRUMENTATION TECHNIQUES

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if 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 : 20

1. Choose the correct answer : (1×20=20)
1) Thermocouples are

a) Passive transducers b) Active transducers
c) Both active and passive transducers d) Output transducers

2) In an LVDT the two secondary windings are connected in differential to obtain
a) Higher output voltage
b) An output voltage which is phase sensitive i.e. the output voltage has a phase

which can lead us to conclusion whether the displacement of the core took
place from right to left or from left to right

c) In order to establish the null or the reference point for the displacement of the core
d) Both b) and c)

3) The dynamic characteristics of capacitive transducers are similar to those of
a) Low pass filter b) High pass filter c) Notch filter d) Band stop filters

4) Quartz and Rochelle salt belong to
a) Nature group of piezo-electric material
b) Synthetic group of piezo-electric material
c) Can belong to nature or synthetic group of piezo-electric material provided

properly polarized
d) All of these

5) Piezo-electric transducers are
a) Passive transducers b) Active transducers c) Inverse transducers d) b) and c)

6) In FM systems operate at
a) VHF and UHF b) Only VHF c) Only MF d) MF and HF

7) Time division multiplexing requires
a) Constant data transmission b) Transmission of data sample
c) Transmission of data at random d) Transmission of data of only one measured

8) Modem is an acronym of
a) Modulation b) Demodulation c) Modulation and demodulation d) All of these

P.T.O.
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9) If an information is required to be stored over a short interval of time
a) A single number/devices should be used
b) A storage type oscilloscope should be used
c) A CRO with photographic equipment should be used
d) A direct writing recorder or a magnetic tape recorder should be used

10) The machine interpretable output from an analog transducer can be had from
a) Magnetic tapes b) Punched cards and tapes c) Teletypewriter d) All of these

11) Period measurement is done in frequency meters for achieving high accuracy
in the case of
a) High frequencies b) Medium frequencies c) DC d) Low frequencies

12) A digital voltmeter uses an A/D converter which needs a start pulse, uses an
analog comparator and has a relatively fixed conversion time independent of
the applied voltage. The A/D converter is
a) Successive approximation converter b) Digital ramp converter
c) Digital slope converter d) All of these

13) X-Y recorders
a) Record one quantity with respect to another quantity
b) Record one quantity on X axis with respect to time on Y axis
c) Record one quantity on Y axis with respect to time on X axis
d) None of these

14) The advantages of FM magnetic tape recording are
a) It can record from dc to several KHz
b) It is free from dropout effects
c) It is independent of amplitude variations and accurately reproduces the

waveform of input signal
d) All of these

15) When measuring strain, ballast circuits use a capacitor to act as high pass
filter. This is done when,
a) Static strains are being measured b) Dynamic strains are being measured
c) Both static and dynamic strains are being measured d) None of these

16) A transducer converts
a) Mechanical energy into electrical energy
b) Mechanical displacement into electrical signal
c) One form of energy into another form of energy
d) Electrical energy into mechanical form

17) One of the following is an active transducer
a) Strain range b) Selsyn c) Photovoltaic cell d) Photo emissive cell

18) A strip chart recorder is
a) An active transducer b) An inverse transducer
c) An output transducer d) b) and c)

19) While selecting a transducer for particular application
a) Only the input characteristics should be considered
b) Only the output characteristics should be considered
c) Only the transfer characteristics should be considered
d) Input, output and transducer characteristics should be considered

20) A Reynold’s number of 1000 indicates
a) Turbulence flow b) Laminar flow
c) A flow which can either be turbulent or laminar d) None of these

______________
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Day and Date : Tuesday, 16-5-2017 Marks : 80

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

Instructions : 1) All questions are compulsory.

2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (5×4=20)

a) Define :

1) Accuracy

2) Precision

3) Resolution

4) Repeatability

5) Hysteresis.

b) Draw and explain Chopper Stabilized amplifier.

c) Draw and explain sine wave generation circuit.

d) Explain sample and hold circuit.

e) Explain Frequency to Voltage converter.

f) Explain R-2R ADC circuit.

3. Solve any two : (10×2=20)

a) Draw and explain block diagram of instrumentation system and function of each

block. Give one industrial example.

b) What is meant by Active filters and derive the frequency response of 1st and 2nd

order filter ?

c) Explain the concept of DAS. State all the types and multichannel DAS.



Set S

SLR-VB – 410 -4- �������	
�

SECTION – II

4. Solve any four : (5×4=20)

a) Explain voltage and current telemetry system.

b) List the strip chart recorder. Explain any one.

c) List the digital I/O devices. Explain any two.

d) Write a short note on :

i) LCD Display

ii) LED Display.

e) What is the role of PLC in automation and list the programming devices of PLC ?

f) Explain concept of modulation. Explain one of the type.

5. Solve any two : (10×2=20)

a) Draw and explain block diagram of general telemetering system and state

types.

b) Draw and explain architecture of PLC. State the types of PLC.

c) Explain function generator and pulse generator.

_____________________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Total Marks : 100
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) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) In a power system, during disturbance, governor is used to
a) Adjust the terminal voltage b) Adjust the speed
c) Reduced the speed d) None of the above

2) Short circuit currents are due to
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) None of the above

3) Which is the following result in symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) Two phase to earth

4) The maximum short circuit current occurs in the case of
a) Three phase to bolted fault b) Double line to ground fault
c) Phase to phase fault d) Single line to ground fault

5) The magnitude of fault current depend upon
a) Total impedance up to fault
b) Voltage at the fault point
c) Load current being supplied before occurrence of fault
d) Both a and b

6) A balanced three phase system consist of
a) Zero sequence current only b) Positive sequence current only
c) Negative sequence current only d) None of the above

7) Fault level means
a) Voltage at the point of fault b) Fault current
c) Fault power factor  d) Fault MVA

P.T.O.
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8) Which type of connection are used in two conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

9) Which type of connection are used in one conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

10) Which of the following network gets affected by the method of neutral grounding ?
a) Zero sequence network b) Positive sequence network
c) Negative sequence network d) All of the above

11) The positive sequence component of voltage at the point of fault becomes zero
when it is a
a) Three phase fault b) Line to line fault
c) LLG fault d) Line to ground fault

12) Load frequency control uses
a) Proportional control uses b) Integral controller alone
c) Both a and b d) Either a or b

13) Load frequency control are carried out with
a) P controller only b) I controller only
c) D controller only d) PID controller

14) Load frequency control is achieved by properly matching the individual machines
a) Reactive power b) Generated power
c) Turbine inputs d) Turbine and Generator rating

15) In automatic generation control system, the time constant of field winding is
a) Smaller than that of the governor b) Larger than that of the governor
c) Small as that of the governor d) None of the above

16) In a ________ fault the zero sequence networks is not connected.
a) Line to ground b) Line to line
c) Double line to ground d) None of the above

17) Only the ________ sequence network is contains a voltage source.
a) Positive b) Negative c) Both a and b d) Zero

18) Which of the following fault occurs most frequently ?
a) Single Line to ground b) Line to line
c) Double line to ground d) None of the above

19) For a Fully transposed transmission line
a) Equal positive and negative sequence impedance
b) Zero sequence impedance much larger than the positive sequence impedance
c) Both a and b
d) None of the above

20) Zero sequence current can flow through a star connected winding only if star
point is
a) Grounded b) Ungrounded
c) Both a and b d) None of the above

______________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×5=20)

1) Explain fault in power system.

2) Derive an equation of one conductor open fault.

3) Draw the zero sequence network for delta/delta and transformer star/star
connected transformer with star point connected to ground.

4) What is symmetrical component ?

5) What is per unit system ? State advantages of per unit system.

3. Solve any two : (2×10=20)

1) Explain transient on transmission line.

2) Derive an equation of single line to ground fault.

3) With a schematic diagram explain automatic voltage control.

SECTION – II

4. Solve any four : (4×5=20)

1) Describe various methods of improving stability.

2) Explain contingency analysis.

3) Explain transient state stability.

4) Derive an equation of dynamics of synchronous machine.

5) What are factors affecting the transient stability.
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5. Solve any two : (2×10=20)

1) Explain by using equal area criterion what happens when mechanical power

input to the Turbine is suddenly changed.

2) Explain types of stability and concept of equal area criterion.

3) Derive swing equation and explain ‘M’ and ‘H’ constants.

_____________________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017
POWER SYSTEM - II

Day and Date : Thursday, 18-5-2017 Total Marks : 100
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) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) In a ________ fault the zero sequence networks is not connected.

a) Line to ground b) Line to line
c) Double line to ground d) None of the above

2) Only the ________ sequence network is contains a voltage source.
a) Positive b) Negative c) Both a and b d) Zero

3) Which of the following fault occurs most frequently ?
a) Single Line to ground b) Line to line
c) Double line to ground d) None of the above

4) For a Fully transposed transmission line
a) Equal positive and negative sequence impedance
b) Zero sequence impedance much larger than the positive sequence impedance
c) Both a and b
d) None of the above

5) Zero sequence current can flow through a star connected winding only if star
point is
a) Grounded b) Ungrounded
c) Both a and b d) None of the above

6) In a power system, during disturbance, governor is used to
a) Adjust the terminal voltage b) Adjust the speed
c) Reduced the speed d) None of the above

7) Short circuit currents are due to
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) None of the above

P.T.O.
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8) Which is the following result in symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) Two phase to earth

9) The maximum short circuit current occurs in the case of
a) Three phase to bolted fault b) Double line to ground fault
c) Phase to phase fault d) Single line to ground fault

10) The magnitude of fault current depend upon
a) Total impedance up to fault
b) Voltage at the fault point
c) Load current being supplied before occurrence of fault
d) Both a and b

11) A balanced three phase system consist of
a) Zero sequence current only b) Positive sequence current only
c) Negative sequence current only d) None of the above

12) Fault level means
a) Voltage at the point of fault b) Fault current
c) Fault power factor  d) Fault MVA

13) Which type of connection are used in two conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

14) Which type of connection are used in one conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

15) Which of the following network gets affected by the method of neutral grounding ?
a) Zero sequence network b) Positive sequence network
c) Negative sequence network d) All of the above

16) The positive sequence component of voltage at the point of fault becomes zero
when it is a
a) Three phase fault b) Line to line fault
c) LLG fault d) Line to ground fault

17) Load frequency control uses
a) Proportional control uses b) Integral controller alone
c) Both a and b d) Either a or b

18) Load frequency control are carried out with
a) P controller only b) I controller only
c) D controller only d) PID controller

19) Load frequency control is achieved by properly matching the individual machines
a) Reactive power b) Generated power
c) Turbine inputs d) Turbine and Generator rating

20) In automatic generation control system, the time constant of field winding is
a) Smaller than that of the governor b) Larger than that of the governor
c) Small as that of the governor d) None of the above

______________



Set Q

�������		� -3- SLR-VB – 411

Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×5=20)

1) Explain fault in power system.

2) Derive an equation of one conductor open fault.

3) Draw the zero sequence network for delta/delta and transformer star/star
connected transformer with star point connected to ground.

4) What is symmetrical component ?

5) What is per unit system ? State advantages of per unit system.

3. Solve any two : (2×10=20)

1) Explain transient on transmission line.

2) Derive an equation of single line to ground fault.

3) With a schematic diagram explain automatic voltage control.

SECTION – II

4. Solve any four : (4×5=20)

1) Describe various methods of improving stability.

2) Explain contingency analysis.

3) Explain transient state stability.

4) Derive an equation of dynamics of synchronous machine.

5) What are factors affecting the transient stability.
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5. Solve any two : (2×10=20)

1) Explain by using equal area criterion what happens when mechanical power

input to the Turbine is suddenly changed.

2) Explain types of stability and concept of equal area criterion.

3) Derive swing equation and explain ‘M’ and ‘H’ constants.

_____________________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Total Marks : 100
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) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) The positive sequence component of voltage at the point of fault becomes zero

when it is a
a) Three phase fault b) Line to line fault
c) LLG fault d) Line to ground fault

2) Load frequency control uses
a) Proportional control uses b) Integral controller alone
c) Both a and b d) Either a or b

3) Load frequency control are carried out with
a) P controller only b) I controller only
c) D controller only d) PID controller

4) Load frequency control is achieved by properly matching the individual machines
a) Reactive power b) Generated power
c) Turbine inputs d) Turbine and Generator rating

5) In automatic generation control system, the time constant of field winding is
a) Smaller than that of the governor b) Larger than that of the governor
c) Small as that of the governor d) None of the above

6) In a ________ fault the zero sequence networks is not connected.
a) Line to ground b) Line to line
c) Double line to ground d) None of the above

7) Only the ________ sequence network is contains a voltage source.
a) Positive b) Negative c) Both a and b d) Zero

8) Which of the following fault occurs most frequently ?
a) Single Line to ground b) Line to line
c) Double line to ground d) None of the above

P.T.O.
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9) For a Fully transposed transmission line
a) Equal positive and negative sequence impedance
b) Zero sequence impedance much larger than the positive sequence impedance
c) Both a and b
d) None of the above

10) Zero sequence current can flow through a star connected winding only if star
point is
a) Grounded b) Ungrounded
c) Both a and b d) None of the above

11) In a power system, during disturbance, governor is used to
a) Adjust the terminal voltage b) Adjust the speed
c) Reduced the speed d) None of the above

12) Short circuit currents are due to
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) None of the above

13) Which is the following result in symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) Two phase to earth

14) The maximum short circuit current occurs in the case of
a) Three phase to bolted fault b) Double line to ground fault
c) Phase to phase fault d) Single line to ground fault

15) The magnitude of fault current depend upon
a) Total impedance up to fault
b) Voltage at the fault point
c) Load current being supplied before occurrence of fault
d) Both a and b

16) A balanced three phase system consist of
a) Zero sequence current only b) Positive sequence current only
c) Negative sequence current only d) None of the above

17) Fault level means
a) Voltage at the point of fault b) Fault current
c) Fault power factor  d) Fault MVA

18) Which type of connection are used in two conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

19) Which type of connection are used in one conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

20) Which of the following network gets affected by the method of neutral grounding ?
a) Zero sequence network b) Positive sequence network
c) Negative sequence network d) All of the above

______________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×5=20)

1) Explain fault in power system.

2) Derive an equation of one conductor open fault.

3) Draw the zero sequence network for delta/delta and transformer star/star
connected transformer with star point connected to ground.

4) What is symmetrical component ?

5) What is per unit system ? State advantages of per unit system.

3. Solve any two : (2×10=20)

1) Explain transient on transmission line.

2) Derive an equation of single line to ground fault.

3) With a schematic diagram explain automatic voltage control.

SECTION – II

4. Solve any four : (4×5=20)

1) Describe various methods of improving stability.

2) Explain contingency analysis.

3) Explain transient state stability.

4) Derive an equation of dynamics of synchronous machine.

5) What are factors affecting the transient stability.
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5. Solve any two : (2×10=20)

1) Explain by using equal area criterion what happens when mechanical power

input to the Turbine is suddenly changed.

2) Explain types of stability and concept of equal area criterion.

3) Derive swing equation and explain ‘M’ and ‘H’ constants.

_____________________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Total Marks : 100
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) All questions are compulsory.
4) Make suitable assumptions if necessary.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) A balanced three phase system consist of
a) Zero sequence current only b) Positive sequence current only
c) Negative sequence current only d) None of the above

2) Fault level means
a) Voltage at the point of fault b) Fault current
c) Fault power factor  d) Fault MVA

3) Which type of connection are used in two conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

4) Which type of connection are used in one conductor open fault ?
a) Series b) Parallel
c) Both a and b d) None of the above

5) Which of the following network gets affected by the method of neutral grounding ?
a) Zero sequence network b) Positive sequence network
c) Negative sequence network d) All of the above

6) The positive sequence component of voltage at the point of fault becomes zero
when it is a
a) Three phase fault b) Line to line fault
c) LLG fault d) Line to ground fault

7) Load frequency control uses
a) Proportional control uses b) Integral controller alone
c) Both a and b d) Either a or b

8) Load frequency control are carried out with
a) P controller only b) I controller only
c) D controller only d) PID controller

P.T.O.
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9) Load frequency control is achieved by properly matching the individual machines
a) Reactive power b) Generated power
c) Turbine inputs d) Turbine and Generator rating

10) In automatic generation control system, the time constant of field winding is
a) Smaller than that of the governor b) Larger than that of the governor
c) Small as that of the governor d) None of the above

11) In a ________ fault the zero sequence networks is not connected.
a) Line to ground b) Line to line
c) Double line to ground d) None of the above

12) Only the ________ sequence network is contains a voltage source.
a) Positive b) Negative c) Both a and b d) Zero

13) Which of the following fault occurs most frequently ?
a) Single Line to ground b) Line to line
c) Double line to ground d) None of the above

14) For a Fully transposed transmission line
a) Equal positive and negative sequence impedance
b) Zero sequence impedance much larger than the positive sequence impedance
c) Both a and b
d) None of the above

15) Zero sequence current can flow through a star connected winding only if star
point is
a) Grounded b) Ungrounded
c) Both a and b d) None of the above

16) In a power system, during disturbance, governor is used to
a) Adjust the terminal voltage b) Adjust the speed
c) Reduced the speed d) None of the above

17) Short circuit currents are due to
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) None of the above

18) Which is the following result in symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phase to earth fault d) Two phase to earth

19) The maximum short circuit current occurs in the case of
a) Three phase to bolted fault b) Double line to ground fault
c) Phase to phase fault d) Single line to ground fault

20) The magnitude of fault current depend upon
a) Total impedance up to fault
b) Voltage at the fault point
c) Load current being supplied before occurrence of fault
d) Both a and b

______________
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Seat
No.

B.E. (Electrical and Electronics Engg.) (Part – I) (Old)
Examination, 2017

POWER SYSTEM – II

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Make suitable assumptions if necessary.

SECTION – I

2. Solve any four : (4×5=20)

1) Explain fault in power system.

2) Derive an equation of one conductor open fault.

3) Draw the zero sequence network for delta/delta and transformer star/star
connected transformer with star point connected to ground.

4) What is symmetrical component ?

5) What is per unit system ? State advantages of per unit system.

3. Solve any two : (2×10=20)

1) Explain transient on transmission line.

2) Derive an equation of single line to ground fault.

3) With a schematic diagram explain automatic voltage control.

SECTION – II

4. Solve any four : (4×5=20)

1) Describe various methods of improving stability.

2) Explain contingency analysis.

3) Explain transient state stability.

4) Derive an equation of dynamics of synchronous machine.

5) What are factors affecting the transient stability.
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5. Solve any two : (2×10=20)

1) Explain by using equal area criterion what happens when mechanical power

input to the Turbine is suddenly changed.

2) Explain types of stability and concept of equal area criterion.

3) Derive swing equation and explain ‘M’ and ‘H’ constants.

_____________________
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� SLR-VB – 413
Seat
No. Set P

 B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the 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 : 20

1. Choose the correct answer : (20×1=20)

1) Eddy current loss varies with maximum flux density (B) as
A) B B) B2 C) B1.6 D) B2.6

2) If the permeability of a material is much more than 1. It can be classified as
A) Diamagnetic material B) Paramagnetic material
C) Ferro-magnetic material D) Ferrite

3) The material used for core of rotating machines is
A) Cast iron B) Soft steel C) Silicon steel D) Hard steel

4) Which of the following can be worked with higher flux densities ?
A) Mild steel B) Silicon iron
C) Cold rolled silicon steel D) Hot rolled silicon steel

5) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

6) If the air gap of a 3 phase induction motor is kept large
A) Magnetizing current decreases B) Magnetizing current increases
C) Noise increases D) Obtain high starting torque

7) Low speed alternators are of __________pole.
A) Salient B) Non-salient
C) Circular D) None of the above

8) In an induction motor air gap is increased.
A) Speed will reduce B) Efficiency will improve
C) Power factor will be lowered D) Breakdown torque will reduce
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9) Cording factor is the ratio of the EMFs of
A) Short pitch coil to full pitch coil
B) Full pitch winding to concentrated winding
C) Full pitch winding to short pitch winding
D) Distributed winding to full pitch winding

10) Magnetostriction
A) Grain oriented magnetic properties
B) Represents the upper limit to which magnetic properties can be induced
C) Change in dimensions resulting from magnetisation of ferromagnetic materials
D) None of the above

11) An ideal insulating material should high
A) Insulation resistance B) Dielectric strength
C) Both A) and B) D) None of the above

12) Specific magnetic loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

13) In case of induction motor the current density in bar usually taken is
A) 0.1 – 0.2 A/mm2 B) 1 –2A/mm2

C) 3 – 5 A/mm2 D) None of the above

14) In an induction motor L / T = 1 for
A) Minimum cost B) Good efficiency
C) Overall good design D) Good PF

15) An under excited synchronous motor is act as
A) Resistor B) Inductor
C) Capacitor D) None of the above

16) Specific electric loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

17) Line joining tangent and output line in a circle diagram gives
A) Copper loss B) Stator loss
C) Maximum output D) Maximum torque

18) In an alternator, which of the following coils will have EMF closer to sine waveform ?
A) Concentrated winding in full pitch coils
B) Concentrated winding in short pitch coils
C) Distributed winding in full pitch coils
D) Distributed winding in short pitch coils

19) Open circuit test on a transformer is conducted to obtain
A) Leakage impedances B) Ohmic loss
C) Hysteresis loss only D) Core loss only

20) The harmonics in rotating machines are generated due to
A) Non-sinusoidal field form B) Slotting of the stator core
C) Both (A) and (B) above D) None of the above

______________
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B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (4×5=20)

a) For a transformer show that, Et = KVAK

Where Et = Emf per turn, KVA = rating of transformer.

b) Explain the different modes of heat transfer.

c) Explain different types of winding used for transformer.

d) Explain the different insulating materials used for electrical machines.

e) Determine the overall dimensions of 100KVA, 11000/415V, three phase and 50Hz
core type transformer. Use following data :

Emf per turn = 5V, Maximum flux density = 1.4 wb/sq.m., current density = 2.6 A/Sq.mm.,
Kw = 0.3, stacking factor = 0.9. Use three stepped core for which width of largest
stamping is 0.9d. Ai = 0.6 d2.

3. Solve any two : (2×10=20)

a) Explain various auxiliary equipment used in transformer.

b) Estimate the main dimensions of core, number of turns and cross-sectional area of
conductor for a 5 KVA, 11KV/400V, 50Hz, single phase distribution transformer.
The net copper area in the window is 0.6 times the net cross-section of iron in the
core. Assume a square cross-section for core, a flux density of 1 web/Sq.m., current
density of 1.4 A/Sq.mm., window space factor of 0.2 and ratio of window height to
width is 3.

c) Why stepped  cores are used in transformer ? Explain different yoke section used
for transformer.
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SECTION – II

4. Solve any four : (4×5=20)

a) Write short note on damper winding used in synchronous machine.

b) Find the main dimensions of a 2500 KVA, 3 KV, 50 Hz, 187.5 rpm, 3-phase water
wheel generator. The average gap density is 0.6 web/m2 and ampere conductor per
meter are 34000. Use circular poles with ratio of core length to pole pitch = 0.65
runway speed is limited about twice of normal speed.

c) What are different pole constructions are used for salient pole alternator ?

d) An 11 KW, 3-phase, 6-pole, 50 Hz, 220 V, star connected induction motor has 54
stator slots, each containing a 9 conductors. Calculate the value of bar and end
ring current. The number of rotor bars is 64. The machine has the efficiency of 0.86
and power factor of 0.82. The rotor mmf = 85% stator mmf. Also find the bar and
end ring section if current density is 5A/mm2.

e) Derive an output equation of 3 φ  induction motor.

5. Solve any two : (2×10=20)

a) Explain the design procedure of field winding used for alternator.

b) Explain procedure to draw circle diagram of 3 φ  induction motor.

c) Derive an expression for armature resistance and leakage reactance of an alternator.

_____________________
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 B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the 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 : 20

1. Choose the correct answer : (20×1=20)

1) Specific electric loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

2) Line joining tangent and output line in a circle diagram gives
A) Copper loss B) Stator loss
C) Maximum output D) Maximum torque

3) In an alternator, which of the following coils will have EMF closer to sine waveform ?
A) Concentrated winding in full pitch coils
B) Concentrated winding in short pitch coils
C) Distributed winding in full pitch coils
D) Distributed winding in short pitch coils

4) Open circuit test on a transformer is conducted to obtain
A) Leakage impedances B) Ohmic loss
C) Hysteresis loss only D) Core loss only

5) The harmonics in rotating machines are generated due to
A) Non-sinusoidal field form B) Slotting of the stator core
C) Both (A) and (B) above D) None of the above

6) Eddy current loss varies with maximum flux density (B) as
A) B B) B2 C) B1.6 D) B2.6

7) If the permeability of a material is much more than 1. It can be classified as
A) Diamagnetic material B) Paramagnetic material
C) Ferro-magnetic material D) Ferrite

8) The material used for core of rotating machines is
A) Cast iron B) Soft steel C) Silicon steel D) Hard steel
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9) Which of the following can be worked with higher flux densities ?
A) Mild steel B) Silicon iron
C) Cold rolled silicon steel D) Hot rolled silicon steel

10) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

11) If the air gap of a 3 phase induction motor is kept large
A) Magnetizing current decreases B) Magnetizing current increases
C) Noise increases D) Obtain high starting torque

12) Low speed alternators are of __________pole.
A) Salient B) Non-salient
C) Circular D) None of the above

13) In an induction motor air gap is increased.
A) Speed will reduce B) Efficiency will improve
C) Power factor will be lowered D) Breakdown torque will reduce

14) Cording factor is the ratio of the EMFs of
A) Short pitch coil to full pitch coil
B) Full pitch winding to concentrated winding
C) Full pitch winding to short pitch winding
D) Distributed winding to full pitch winding

15) Magnetostriction
A) Grain oriented magnetic properties
B) Represents the upper limit to which magnetic properties can be induced
C) Change in dimensions resulting from magnetisation of ferromagnetic materials
D) None of the above

16) An ideal insulating material should high
A) Insulation resistance B) Dielectric strength
C) Both A) and B) D) None of the above

17) Specific magnetic loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

18) In case of induction motor the current density in bar usually taken is
A) 0.1 – 0.2 A/mm2 B) 1 –2A/mm2

C) 3 – 5 A/mm2 D) None of the above

19) In an induction motor L / T = 1 for
A) Minimum cost B) Good efficiency
C) Overall good design D) Good PF

20) An under excited synchronous motor is act as
A) Resistor B) Inductor
C) Capacitor D) None of the above

______________
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B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (4×5=20)

a) For a transformer show that, Et = KVAK

Where Et = Emf per turn, KVA = rating of transformer.

b) Explain the different modes of heat transfer.

c) Explain different types of winding used for transformer.

d) Explain the different insulating materials used for electrical machines.

e) Determine the overall dimensions of 100KVA, 11000/415V, three phase and 50Hz
core type transformer. Use following data :

Emf per turn = 5V, Maximum flux density = 1.4 wb/sq.m., current density = 2.6 A/Sq.mm.,
Kw = 0.3, stacking factor = 0.9. Use three stepped core for which width of largest
stamping is 0.9d. Ai = 0.6 d2.

3. Solve any two : (2×10=20)

a) Explain various auxiliary equipment used in transformer.

b) Estimate the main dimensions of core, number of turns and cross-sectional area of
conductor for a 5 KVA, 11KV/400V, 50Hz, single phase distribution transformer.
The net copper area in the window is 0.6 times the net cross-section of iron in the
core. Assume a square cross-section for core, a flux density of 1 web/Sq.m., current
density of 1.4 A/Sq.mm., window space factor of 0.2 and ratio of window height to
width is 3.

c) Why stepped  cores are used in transformer ? Explain different yoke section used
for transformer.
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SECTION – II

4. Solve any four : (4×5=20)

a) Write short note on damper winding used in synchronous machine.

b) Find the main dimensions of a 2500 KVA, 3 KV, 50 Hz, 187.5 rpm, 3-phase water
wheel generator. The average gap density is 0.6 web/m2 and ampere conductor per
meter are 34000. Use circular poles with ratio of core length to pole pitch = 0.65
runway speed is limited about twice of normal speed.

c) What are different pole constructions are used for salient pole alternator ?

d) An 11 KW, 3-phase, 6-pole, 50 Hz, 220 V, star connected induction motor has 54
stator slots, each containing a 9 conductors. Calculate the value of bar and end
ring current. The number of rotor bars is 64. The machine has the efficiency of 0.86
and power factor of 0.82. The rotor mmf = 85% stator mmf. Also find the bar and
end ring section if current density is 5A/mm2.

e) Derive an output equation of 3 φ  induction motor.

5. Solve any two : (2×10=20)

a) Explain the design procedure of field winding used for alternator.

b) Explain procedure to draw circle diagram of 3 φ  induction motor.

c) Derive an expression for armature resistance and leakage reactance of an alternator.

_____________________
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 B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the 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 : 20
1. Choose the correct answer : (20×1=20)

1) An ideal insulating material should high
A) Insulation resistance B) Dielectric strength
C) Both A) and B) D) None of the above

2) Specific magnetic loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

3) In case of induction motor the current density in bar usually taken is
A) 0.1 – 0.2 A/mm2 B) 1 –2A/mm2

C) 3 – 5 A/mm2 D) None of the above

4) In an induction motor L / T = 1 for
A) Minimum cost B) Good efficiency
C) Overall good design D) Good PF

5) An under excited synchronous motor is act as
A) Resistor B) Inductor
C) Capacitor D) None of the above

6) Specific electric loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

7) Line joining tangent and output line in a circle diagram gives
A) Copper loss B) Stator loss
C) Maximum output D) Maximum torque

8) In an alternator, which of the following coils will have EMF closer to sine waveform ?
A) Concentrated winding in full pitch coils
B) Concentrated winding in short pitch coils
C) Distributed winding in full pitch coils
D) Distributed winding in short pitch coils

P.T.O.
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9) Open circuit test on a transformer is conducted to obtain
A) Leakage impedances B) Ohmic loss
C) Hysteresis loss only D) Core loss only

10) The harmonics in rotating machines are generated due to
A) Non-sinusoidal field form B) Slotting of the stator core
C) Both (A) and (B) above D) None of the above

11) Eddy current loss varies with maximum flux density (B) as
A) B B) B2 C) B1.6 D) B2.6

12) If the permeability of a material is much more than 1. It can be classified as
A) Diamagnetic material B) Paramagnetic material
C) Ferro-magnetic material D) Ferrite

13) The material used for core of rotating machines is
A) Cast iron B) Soft steel C) Silicon steel D) Hard steel

14) Which of the following can be worked with higher flux densities ?
A) Mild steel B) Silicon iron
C) Cold rolled silicon steel D) Hot rolled silicon steel

15) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

16) If the air gap of a 3 phase induction motor is kept large
A) Magnetizing current decreases B) Magnetizing current increases
C) Noise increases D) Obtain high starting torque

17) Low speed alternators are of __________pole.
A) Salient B) Non-salient
C) Circular D) None of the above

18) In an induction motor air gap is increased.
A) Speed will reduce B) Efficiency will improve
C) Power factor will be lowered D) Breakdown torque will reduce

19) Cording factor is the ratio of the EMFs of
A) Short pitch coil to full pitch coil
B) Full pitch winding to concentrated winding
C) Full pitch winding to short pitch winding
D) Distributed winding to full pitch winding

20) Magnetostriction
A) Grain oriented magnetic properties
B) Represents the upper limit to which magnetic properties can be induced
C) Change in dimensions resulting from magnetisation of ferromagnetic materials
D) None of the above

______________
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B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (4×5=20)

a) For a transformer show that, Et = KVAK

Where Et = Emf per turn, KVA = rating of transformer.

b) Explain the different modes of heat transfer.

c) Explain different types of winding used for transformer.

d) Explain the different insulating materials used for electrical machines.

e) Determine the overall dimensions of 100KVA, 11000/415V, three phase and 50Hz
core type transformer. Use following data :

Emf per turn = 5V, Maximum flux density = 1.4 wb/sq.m., current density = 2.6 A/Sq.mm.,
Kw = 0.3, stacking factor = 0.9. Use three stepped core for which width of largest
stamping is 0.9d. Ai = 0.6 d2.

3. Solve any two : (2×10=20)

a) Explain various auxiliary equipment used in transformer.

b) Estimate the main dimensions of core, number of turns and cross-sectional area of
conductor for a 5 KVA, 11KV/400V, 50Hz, single phase distribution transformer.
The net copper area in the window is 0.6 times the net cross-section of iron in the
core. Assume a square cross-section for core, a flux density of 1 web/Sq.m., current
density of 1.4 A/Sq.mm., window space factor of 0.2 and ratio of window height to
width is 3.

c) Why stepped  cores are used in transformer ? Explain different yoke section used
for transformer.
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SECTION – II

4. Solve any four : (4×5=20)

a) Write short note on damper winding used in synchronous machine.

b) Find the main dimensions of a 2500 KVA, 3 KV, 50 Hz, 187.5 rpm, 3-phase water
wheel generator. The average gap density is 0.6 web/m2 and ampere conductor per
meter are 34000. Use circular poles with ratio of core length to pole pitch = 0.65
runway speed is limited about twice of normal speed.

c) What are different pole constructions are used for salient pole alternator ?

d) An 11 KW, 3-phase, 6-pole, 50 Hz, 220 V, star connected induction motor has 54
stator slots, each containing a 9 conductors. Calculate the value of bar and end
ring current. The number of rotor bars is 64. The machine has the efficiency of 0.86
and power factor of 0.82. The rotor mmf = 85% stator mmf. Also find the bar and
end ring section if current density is 5A/mm2.

e) Derive an output equation of 3 φ  induction motor.

5. Solve any two : (2×10=20)

a) Explain the design procedure of field winding used for alternator.

b) Explain procedure to draw circle diagram of 3 φ  induction motor.

c) Derive an expression for armature resistance and leakage reactance of an alternator.
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Day and Date : Thursday, 18-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the 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 : 20
1. Choose the correct answer : (20×1=20)

1) If the air gap of a 3 phase induction motor is kept large
A) Magnetizing current decreases B) Magnetizing current increases
C) Noise increases D) Obtain high starting torque

2) Low speed alternators are of __________pole.
A) Salient B) Non-salient
C) Circular D) None of the above

3) In an induction motor air gap is increased.
A) Speed will reduce B) Efficiency will improve
C) Power factor will be lowered D) Breakdown torque will reduce

4) Cording factor is the ratio of the EMFs of
A) Short pitch coil to full pitch coil
B) Full pitch winding to concentrated winding
C) Full pitch winding to short pitch winding
D) Distributed winding to full pitch winding

5) Magnetostriction
A) Grain oriented magnetic properties
B) Represents the upper limit to which magnetic properties can be induced
C) Change in dimensions resulting from magnetisation of ferromagnetic materials
D) None of the above

6) An ideal insulating material should high
A) Insulation resistance B) Dielectric strength
C) Both A) and B) D) None of the above

7) Specific magnetic loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current
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8) In case of induction motor the current density in bar usually taken is
A) 0.1 – 0.2 A/mm2 B) 1 –2A/mm2

C) 3 – 5 A/mm2 D) None of the above

9) In an induction motor L / T = 1 for
A) Minimum cost B) Good efficiency
C) Overall good design D) Good PF

10) An under excited synchronous motor is act as
A) Resistor B) Inductor
C) Capacitor D) None of the above

11) Specific electric loading is not governed by
A) Heating B) Speed of machine
C) Machine size D) Magnetizing current

12) Line joining tangent and output line in a circle diagram gives
A) Copper loss B) Stator loss
C) Maximum output D) Maximum torque

13) In an alternator, which of the following coils will have EMF closer to sine waveform ?
A) Concentrated winding in full pitch coils
B) Concentrated winding in short pitch coils
C) Distributed winding in full pitch coils
D) Distributed winding in short pitch coils

14) Open circuit test on a transformer is conducted to obtain
A) Leakage impedances B) Ohmic loss
C) Hysteresis loss only D) Core loss only

15) The harmonics in rotating machines are generated due to
A) Non-sinusoidal field form B) Slotting of the stator core
C) Both (A) and (B) above D) None of the above

16) Eddy current loss varies with maximum flux density (B) as
A) B B) B2 C) B1.6 D) B2.6

17) If the permeability of a material is much more than 1. It can be classified as
A) Diamagnetic material B) Paramagnetic material
C) Ferro-magnetic material D) Ferrite

18) The material used for core of rotating machines is
A) Cast iron B) Soft steel C) Silicon steel D) Hard steel

19) Which of the following can be worked with higher flux densities ?
A) Mild steel B) Silicon iron
C) Cold rolled silicon steel D) Hot rolled silicon steel

20) The stacking factor will be least for
A) Square core B) Cruciform core
C) Three stepped core D) Four stepped core

______________
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B.E. (Electrical and Electronics Engg.) (Part – II) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 18-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume the suitable data whenever necessary.

SECTION – I

2. Solve any four : (4×5=20)

a) For a transformer show that, Et = KVAK

Where Et = Emf per turn, KVA = rating of transformer.

b) Explain the different modes of heat transfer.

c) Explain different types of winding used for transformer.

d) Explain the different insulating materials used for electrical machines.

e) Determine the overall dimensions of 100KVA, 11000/415V, three phase and 50Hz
core type transformer. Use following data :

Emf per turn = 5V, Maximum flux density = 1.4 wb/sq.m., current density = 2.6 A/Sq.mm.,
Kw = 0.3, stacking factor = 0.9. Use three stepped core for which width of largest
stamping is 0.9d. Ai = 0.6 d2.

3. Solve any two : (2×10=20)

a) Explain various auxiliary equipment used in transformer.

b) Estimate the main dimensions of core, number of turns and cross-sectional area of
conductor for a 5 KVA, 11KV/400V, 50Hz, single phase distribution transformer.
The net copper area in the window is 0.6 times the net cross-section of iron in the
core. Assume a square cross-section for core, a flux density of 1 web/Sq.m., current
density of 1.4 A/Sq.mm., window space factor of 0.2 and ratio of window height to
width is 3.

c) Why stepped  cores are used in transformer ? Explain different yoke section used
for transformer.
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SECTION – II

4. Solve any four : (4×5=20)

a) Write short note on damper winding used in synchronous machine.

b) Find the main dimensions of a 2500 KVA, 3 KV, 50 Hz, 187.5 rpm, 3-phase water
wheel generator. The average gap density is 0.6 web/m2 and ampere conductor per
meter are 34000. Use circular poles with ratio of core length to pole pitch = 0.65
runway speed is limited about twice of normal speed.

c) What are different pole constructions are used for salient pole alternator ?

d) An 11 KW, 3-phase, 6-pole, 50 Hz, 220 V, star connected induction motor has 54
stator slots, each containing a 9 conductors. Calculate the value of bar and end
ring current. The number of rotor bars is 64. The machine has the efficiency of 0.86
and power factor of 0.82. The rotor mmf = 85% stator mmf. Also find the bar and
end ring section if current density is 5A/mm2.

e) Derive an output equation of 3 φ  induction motor.

5. Solve any two : (2×10=20)

a) Explain the design procedure of field winding used for alternator.

b) Explain procedure to draw circle diagram of 3 φ  induction motor.

c) Derive an expression for armature resistance and leakage reactance of an alternator.

_____________________
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