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No. Set P

S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

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

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

1) Out of the following which is conventional source of energy
a) Tidal power b) Geothermal energy
c) Nuclear energy d) Wind power

2) Diversity factor is always
a) Less than one b) Equal to one c) Above one d) None of them

3) A graphical representation between discharge and time is known as
a) Hydrograph b) Hectograph c) Topograph d) Monograph

4) In hydro power plants
a) Initial cost is low and operating cost is high
b) Initial cost as well as operating costs are high
c) Initial cost is high and operating cost is low
d) Initial cost as well as operating cost is low

5) Which of the following enters the super heater of a boiler ?
a) Cold water b) Hot water
c) Wet steam d) Super-heated steam

6) Capacity factor of power station is
a) Maximum demand/average demand
b) Average demand on station/maximum demand on station
c) Maximum installed capacity of station/average demand of station
d) Average demand of station//maximum installed capacity of station

P.T.O.
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7) Live storage of coal in a power plant means
a) Coal ready for combustion
b) Preheated coal
c) Storage of coal sufficient to meet 24 hour demand of the plant
d) Coal in transit

8) Which of the following is not a part of diesel engine power plant ?
a) Cooling tower b) Penstock c) Oil pump d) Strainer

9) Efficiency of gas turbine plant is nearly
a) 80% b) 20% c) 50% d) 60%

10) An air filter is used in
a) nuclear power plants b) steam power plants
c) diesel engine power plants d) hydro-power plants

11) A gas turbine works on
a) carnot cycle b) brayton cycle c) dual cycle d) rankine cycle

12) Which of the following material can be used as a moderator ?
a) Graphite b) Heavy water c) Beryllium d) Any of the above

13) In which of the following power plant the availability of power is least
reliable ?
a) Solar power plant b) Wind energy
c) Tidal power plant d) Geothermal power plant

14) Efficiency of BWR is nearly
a) 32% b) 41% c) 30% d) 33%

______________
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S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

SECTION – I

II. Solve any four : (4×4=16)
a) Explain different types of conventional energy sources.
b) Explain the Hydrograph and flow duration curve Hydro Power Plant.
c) List the main equipment in a coal fired steam station.
d) Draw and explain Pelton wheel turbine.
e) Explain the economizers in thermal power plant.

III. Solve any two : (2×6=12)

a) Explain classification of hydro power plant.

b) What is function of nuclear reactor explain different component in nuclear
reactor ?

c) Describe with neat sketch schematic arrangement of thermal power station.

SECTION – II

IV. Solve any four : (4×4=16)

a) Give the advantages and disadvantages of diesel power plant.

b) Draw and explain load curve and load duration curve.

c) Write a short note on tidal power generation.

d) What is the geothermal energy ? How can it be used for power generation ?

e) A generating station has a connected load of 43 MW and a maximum demand
of 20 MW; the units generated being 61.5 × 106 per annum. Calculate :

i) the demand factor and
ii) load factor.

Seat
No.
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V. Solve any two : (2×6=12)

a) What is tariff ? Explain different types of tariff.

b) Explain with neat sketch solar thermal power plant.

c) With the help of neat sketch explain gas turbine power plant.

_____________________
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S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

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

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

1) Which of the following is not a part of diesel engine power plant ?
a) Cooling tower b) Penstock c) Oil pump d) Strainer

2) Efficiency of gas turbine plant is nearly
a) 80% b) 20% c) 50% d) 60%

3) An air filter is used in
a) nuclear power plants b) steam power plants
c) diesel engine power plants d) hydro-power plants

4) A gas turbine works on
a) carnot cycle b) brayton cycle c) dual cycle d) rankine cycle

5) Which of the following material can be used as a moderator ?
a) Graphite b) Heavy water c) Beryllium d) Any of the above

6) In which of the following power plant the availability of power is least
reliable ?
a) Solar power plant b) Wind energy
c) Tidal power plant d) Geothermal power plant

7) Efficiency of BWR is nearly
a) 32% b) 41% c) 30% d) 33%

8) Out of the following which is conventional source of energy
a) Tidal power b) Geothermal energy
c) Nuclear energy d) Wind power

P.T.O.
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9) Diversity factor is always
a) Less than one b) Equal to one c) Above one d) None of them

10) A graphical representation between discharge and time is known as
a) Hydrograph b) Hectograph c) Topograph d) Monograph

11) In hydro power plants
a) Initial cost is low and operating cost is high
b) Initial cost as well as operating costs are high
c) Initial cost is high and operating cost is low
d) Initial cost as well as operating cost is low

12) Which of the following enters the super heater of a boiler ?
a) Cold water b) Hot water
c) Wet steam d) Super-heated steam

13) Capacity factor of power station is
a) Maximum demand/average demand
b) Average demand on station/maximum demand on station
c) Maximum installed capacity of station/average demand of station
d) Average demand of station//maximum installed capacity of station

14) Live storage of coal in a power plant means
a) Coal ready for combustion
b) Preheated coal
c) Storage of coal sufficient to meet 24 hour demand of the plant
d) Coal in transit

______________
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S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

SECTION – I

II. Solve any four : (4×4=16)
a) Explain different types of conventional energy sources.
b) Explain the Hydrograph and flow duration curve Hydro Power Plant.
c) List the main equipment in a coal fired steam station.
d) Draw and explain Pelton wheel turbine.
e) Explain the economizers in thermal power plant.

III. Solve any two : (2×6=12)

a) Explain classification of hydro power plant.

b) What is function of nuclear reactor explain different component in nuclear
reactor ?

c) Describe with neat sketch schematic arrangement of thermal power station.

SECTION – II

IV. Solve any four : (4×4=16)

a) Give the advantages and disadvantages of diesel power plant.

b) Draw and explain load curve and load duration curve.

c) Write a short note on tidal power generation.

d) What is the geothermal energy ? How can it be used for power generation ?

e) A generating station has a connected load of 43 MW and a maximum demand
of 20 MW; the units generated being 61.5 × 106 per annum. Calculate :

i) the demand factor and
ii) load factor.
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V. Solve any two : (2×6=12)

a) What is tariff ? Explain different types of tariff.

b) Explain with neat sketch solar thermal power plant.

c) With the help of neat sketch explain gas turbine power plant.

_____________________
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No. Set R

S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

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

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

1) Which of the following enters the super heater of a boiler ?
a) Cold water b) Hot water
c) Wet steam d) Super-heated steam

2) Capacity factor of power station is
a) Maximum demand/average demand
b) Average demand on station/maximum demand on station
c) Maximum installed capacity of station/average demand of station
d) Average demand of station//maximum installed capacity of station

3) Live storage of coal in a power plant means
a) Coal ready for combustion
b) Preheated coal
c) Storage of coal sufficient to meet 24 hour demand of the plant
d) Coal in transit

4) Which of the following is not a part of diesel engine power plant ?
a) Cooling tower b) Penstock c) Oil pump d) Strainer

5) Efficiency of gas turbine plant is nearly
a) 80% b) 20% c) 50% d) 60%

6) An air filter is used in
a) nuclear power plants b) steam power plants
c) diesel engine power plants d) hydro-power plants

P.T.O.
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7) A gas turbine works on
a) carnot cycle b) brayton cycle c) dual cycle d) rankine cycle

8) Which of the following material can be used as a moderator ?
a) Graphite b) Heavy water c) Beryllium d) Any of the above

9) In which of the following power plant the availability of power is least
reliable ?
a) Solar power plant b) Wind energy
c) Tidal power plant d) Geothermal power plant

10) Efficiency of BWR is nearly
a) 32% b) 41% c) 30% d) 33%

11) Out of the following which is conventional source of energy
a) Tidal power b) Geothermal energy
c) Nuclear energy d) Wind power

12) Diversity factor is always
a) Less than one b) Equal to one c) Above one d) None of them

13) A graphical representation between discharge and time is known as
a) Hydrograph b) Hectograph c) Topograph d) Monograph

14) In hydro power plants
a) Initial cost is low and operating cost is high
b) Initial cost as well as operating costs are high
c) Initial cost is high and operating cost is low
d) Initial cost as well as operating cost is low

______________
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S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

SECTION – I

II. Solve any four : (4×4=16)
a) Explain different types of conventional energy sources.
b) Explain the Hydrograph and flow duration curve Hydro Power Plant.
c) List the main equipment in a coal fired steam station.
d) Draw and explain Pelton wheel turbine.
e) Explain the economizers in thermal power plant.

III. Solve any two : (2×6=12)

a) Explain classification of hydro power plant.

b) What is function of nuclear reactor explain different component in nuclear
reactor ?

c) Describe with neat sketch schematic arrangement of thermal power station.

SECTION – II

IV. Solve any four : (4×4=16)

a) Give the advantages and disadvantages of diesel power plant.

b) Draw and explain load curve and load duration curve.

c) Write a short note on tidal power generation.

d) What is the geothermal energy ? How can it be used for power generation ?

e) A generating station has a connected load of 43 MW and a maximum demand
of 20 MW; the units generated being 61.5 × 106 per annum. Calculate :

i) the demand factor and
ii) load factor.
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V. Solve any two : (2×6=12)

a) What is tariff ? Explain different types of tariff.

b) Explain with neat sketch solar thermal power plant.

c) With the help of neat sketch explain gas turbine power plant.

_____________________
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S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

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

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

1) An air filter is used in
a) nuclear power plants b) steam power plants
c) diesel engine power plants d) hydro-power plants

2) A gas turbine works on
a) carnot cycle b) brayton cycle c) dual cycle d) rankine cycle

3) Which of the following material can be used as a moderator ?
a) Graphite b) Heavy water c) Beryllium d) Any of the above

4) In which of the following power plant the availability of power is least
reliable ?
a) Solar power plant b) Wind energy
c) Tidal power plant d) Geothermal power plant

5) Efficiency of BWR is nearly
a) 32% b) 41% c) 30% d) 33%

6) Out of the following which is conventional source of energy
a) Tidal power b) Geothermal energy
c) Nuclear energy d) Wind power

7) Diversity factor is always
a) Less than one b) Equal to one c) Above one d) None of them

8) A graphical representation between discharge and time is known as
a) Hydrograph b) Hectograph c) Topograph d) Monograph

P.T.O.
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9) In hydro power plants
a) Initial cost is low and operating cost is high
b) Initial cost as well as operating costs are high
c) Initial cost is high and operating cost is low
d) Initial cost as well as operating cost is low

10) Which of the following enters the super heater of a boiler ?
a) Cold water b) Hot water
c) Wet steam d) Super-heated steam

11) Capacity factor of power station is
a) Maximum demand/average demand
b) Average demand on station/maximum demand on station
c) Maximum installed capacity of station/average demand of station
d) Average demand of station//maximum installed capacity of station

12) Live storage of coal in a power plant means
a) Coal ready for combustion
b) Preheated coal
c) Storage of coal sufficient to meet 24 hour demand of the plant
d) Coal in transit

13) Which of the following is not a part of diesel engine power plant ?
a) Cooling tower b) Penstock c) Oil pump d) Strainer

14) Efficiency of gas turbine plant is nearly
a) 80% b) 20% c) 50% d) 60%

______________
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S.E. (Electrical) (Part – I) (New – CBCS) Examination, 2017
POWER PLANT ENGINEERING

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

SECTION – I

II. Solve any four : (4×4=16)
a) Explain different types of conventional energy sources.
b) Explain the Hydrograph and flow duration curve Hydro Power Plant.
c) List the main equipment in a coal fired steam station.
d) Draw and explain Pelton wheel turbine.
e) Explain the economizers in thermal power plant.

III. Solve any two : (2×6=12)

a) Explain classification of hydro power plant.

b) What is function of nuclear reactor explain different component in nuclear
reactor ?

c) Describe with neat sketch schematic arrangement of thermal power station.

SECTION – II

IV. Solve any four : (4×4=16)

a) Give the advantages and disadvantages of diesel power plant.

b) Draw and explain load curve and load duration curve.

c) Write a short note on tidal power generation.

d) What is the geothermal energy ? How can it be used for power generation ?

e) A generating station has a connected load of 43 MW and a maximum demand
of 20 MW; the units generated being 61.5 × 106 per annum. Calculate :

i) the demand factor and
ii) load factor.
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V. Solve any two : (2×6=12)

a) What is tariff ? Explain different types of tariff.

b) Explain with neat sketch solar thermal power plant.

c) With the help of neat sketch explain gas turbine power plant.

_____________________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Use of calculator is allowed.
4) Figures to the right indicate full marks.

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

1. Choose the correct answer : 14

1) The order of convergence of Newton-Raphson method is
a) 1 b) 0 c) 3 d) 2

2) The positive real root of the equation x3 – x – 11 = 0 lies between
a) 0 and 1 b) 2 and 3 c) 1 and 2 d) 3 and 4

3) If a function f(x) contains some other functions such as trignometric,
logarithmic, exponential then f(x) = 0 is called
a) Linear equation b) Algebraic equation
c) Quadratic equation d) Transcendental equation

4) By Gauss elimination method solution of x + y = 2 and 2x + 3y = 5 is
a) 0, 2 b) – 1, 3 c) 1, 1 d) – 2, 3

5) In solving simultaneous linear equations which of the following method is
iterative.
a) Factorization b) Gauss-Jordan
c) Gauss-Elimination d) Gauss-Jacobi

6) If y = x2, then the first divided difference of the argument 2 and 3 is
a) 3 b) 0 c) 1 d) 5

P.T.O.

Seat
No. Set P



Set P

SLR-TJ – 355 -2- �������		�

7) To fit the straight line y = mx + c to n observations the normal equations are

a) 2y n x cm, xy c x c n∑ = ∑ + ∑ ∑ = ∑ + ∑

b) 2y m x nc, xy m x c x∑ = ∑ + ∑ = ∑ + ∑

c) 2y c x m n, xy c x m x∑ = ∑ + ∑ ∑ = ∑ + ∑
d) None of these

8) To apply Simpson’s one-third rule the number of subintervals must be
a) even b) odd c) multiple of 3 d) any

9) If I1 and I2 represent approximate value of 
b

a

f(x) dx= ∫I  obtained by trapezoidal

rule by taking the spacing for x as h, h/2 then by Romberg’s method I =

a) 1 2
1 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I b) 1 2
2 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I c) 1 2
2 3

+⎡ ⎤− ⎢ ⎥⎣ ⎦
I I

I d)
−⎡ ⎤+ ⎢ ⎥⎣ ⎦

2 1
2 3

I I
I

10) The process of evaluating a definite integral from a set of tabulated values of
f(x) is called
a) Interpolation b) Numerical differentiation
c) Numerical integration d) Extrapolation

11) LU decomposition of matrix is possible for
a) Only invertible matrix b) Only singular matrix
c) Any square matrix d) Any ordered matrix

12) The eigen value that can be obtained by using power method is
a) Largest b) Smallest c) Integer d) Complex

13) The partial differential equation 
2 2

2 2

u u
x 0

x y
∂ ∂+ =
∂ ∂

 is parabolic if

a) x > 0 b) x < 0 c) x ≠  0 d) x = 0

14) Which of the following is not the method of numerical solution of ordinary
differential equation ?
a) Taylors series method b) Runge-Kutta method
c) Crank-Nicolson method d) Picards method

______________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

          N. B. : 1) Attempt any three questions from each Section.
2) Use of calculator is allowed.
3) Figures to right indicate full marks.

SECTION – I

2. a) Evaluate x3 – 2x – 5 = 0 correct to four decimal places using second method
(Perform 3 iterations). 3

b) Find root of the equation 
1

sinx
x

=  between (1, 1.5) by using bisection method

upto 3 iterations. 3

c) Find the root of x4 – x = 10 correct to four decimal places by Newton-Raphson
method. 3

3. a) Use Jacobi’s method to solve system of equations 3

8x – 3y + 2z = 20

4x + 11y – z = 33

6x + 3y + 12z = 35. (Perform 4 iterations)

b) Apply crouts-triangular method to solve. 6

x + 5y + z = 14,

2x + y + 3z = 13,

3x + y + 4z = 17.

4. a) Fit a straight line y = a + bx to following data : 3

x : 5 10 15 20 25

y : 15 19 23 26 30

Seat
No.
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b) By using least square method fit a parabola y = a + bx + cx2 to
following data : 3

x : 1 2 3 4 5

y : 5 12 26 60 97

c) Using Newtons divided difference interpolation find the missing term in the
following table : 3

x : 1 2 4 5 6

y : 14 15 5 – 9

5. a) Obtain cubic spline in the interval (2, 3) from following data : 5

x : 1 2 3 4 5

y : 1 0 1 0 1

b) Apply Lin Bairstows method to find quadratic factor of equation

x3 – 4x2 + 5x – 2. 5

SECTION – II

6. a) Evaluate 
1

x

0

e∫  by using Simpsons 
rd th

1 3
and

3 8
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

 rule. 5

b) Use Romberg’s method to compute 
1

2
0

1
dx

1 x
∫ + , correct to four decimal

places. 5

7. a) Find the largest eigen value and corresponding eigen vector of the matrix. 5

2 1 0

1 2 1

0 1 2

−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

 using power method. Take 

1

0

0

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 as initial eigen vector. (Perform

5 iterations)

b) Using Jacobi’s method find eigen values and eigen vector of matrix

1 2 2

2 3 2

2 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

. 4
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8. a) Apply Runge Kutta method to find approximate value of 
2 2

2 2

dy y x
dx y x

−=
+  with

y(0) = 1 at x = 0.2 take h = 0.2. 3

b) Solve uxx + uyy = 0 for following square mesh with boundary conditions. 6

1 2

3 4

0 10 20 30
u u

20 40
u u

5040

60 6060 60

9. a) Compute 
6

0

1
dx

1 x
∫ +  by using trapezoidal rule. 3

b) Use Crank-Nicolson method to solve uxx = 16 ut, 0 < x < 1, t ≥  0.

u(x, 0) = 0, u (0, t) = 0, u(1, t) = 100 t.

Compute u for one step in t by taking h = 1
4 . 3

c) Find 1st and 2nd derivative of y at x = 1.1 3

x : 1 1.2 1.4 1.6 1.8 2

y : 0 0.128 0.544 1.296 2.432 4

_____________________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Use of calculator is allowed.
4) Figures to the right indicate full marks.

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

1. Choose the correct answer : 14

1) To apply Simpson’s one-third rule the number of subintervals must be
a) even b) odd c) multiple of 3 d) any

2) If I1 and I2 represent approximate value of 
b

a

f(x) dx= ∫I  obtained by trapezoidal

rule by taking the spacing for x as h, h/2 then by Romberg’s method I =

a) 1 2
1 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I b) 1 2
2 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I c) 1 2
2 3

+⎡ ⎤− ⎢ ⎥⎣ ⎦
I I

I d)
−⎡ ⎤+ ⎢ ⎥⎣ ⎦

2 1
2 3

I I
I

3) The process of evaluating a definite integral from a set of tabulated values of
f(x) is called
a) Interpolation b) Numerical differentiation
c) Numerical integration d) Extrapolation

4) LU decomposition of matrix is possible for
a) Only invertible matrix b) Only singular matrix
c) Any square matrix d) Any ordered matrix

5) The eigen value that can be obtained by using power method is
a) Largest b) Smallest c) Integer d) Complex

P.T.O.

Seat
No. Set Q
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6) The partial differential equation 
2 2

2 2

u u
x 0

x y
∂ ∂+ =
∂ ∂

 is parabolic if

a) x > 0 b) x < 0 c) x ≠  0 d) x = 0

7) Which of the following is not the method of numerical solution of ordinary
differential equation ?
a) Taylors series method b) Runge-Kutta method
c) Crank-Nicolson method d) Picards method

8) The order of convergence of Newton-Raphson method is
a) 1 b) 0 c) 3 d) 2

9) The positive real root of the equation x3 – x – 11 = 0 lies between
a) 0 and 1 b) 2 and 3 c) 1 and 2 d) 3 and 4

10) If a function f(x) contains some other functions such as trignometric,
logarithmic, exponential then f(x) = 0 is called
a) Linear equation b) Algebraic equation
c) Quadratic equation d) Transcendental equation

11) By Gauss elimination method solution of x + y = 2 and 2x + 3y = 5 is
a) 0, 2 b) – 1, 3 c) 1, 1 d) – 2, 3

12) In solving simultaneous linear equations which of the following method is
iterative.
a) Factorization b) Gauss-Jordan
c) Gauss-Elimination d) Gauss-Jacobi

13) If y = x2, then the first divided difference of the argument 2 and 3 is
a) 3 b) 0 c) 1 d) 5

14) To fit the straight line y = mx + c to n observations the normal equations are

a) 2y n x cm, xy c x c n∑ = ∑ + ∑ ∑ = ∑ + ∑

b) 2y m x nc, xy m x c x∑ = ∑ + ∑ = ∑ + ∑

c) 2y c x m n, xy c x m x∑ = ∑ + ∑ ∑ = ∑ + ∑
d) None of these

______________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

           N. B. : 1) Attempt any three questions from each Section.
2) Use of calculator is allowed.
3) Figures to right indicate full marks.

SECTION – I

2. a) Evaluate x3 – 2x – 5 = 0 correct to four decimal places using second method
(Perform 3 iterations). 3

b) Find root of the equation 
1

sinx
x

=  between (1, 1.5) by using bisection method

upto 3 iterations. 3

c) Find the root of x4 – x = 10 correct to four decimal places by Newton-Raphson
method. 3

3. a) Use Jacobi’s method to solve system of equations 3

8x – 3y + 2z = 20

4x + 11y – z = 33

6x + 3y + 12z = 35. (Perform 4 iterations)

b) Apply crouts-triangular method to solve. 6

x + 5y + z = 14,

2x + y + 3z = 13,

3x + y + 4z = 17.

4. a) Fit a straight line y = a + bx to following data : 3

x : 5 10 15 20 25

y : 15 19 23 26 30

Seat
No.
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b) By using least square method fit a parabola y = a + bx + cx2 to
following data : 3

x : 1 2 3 4 5

y : 5 12 26 60 97

c) Using Newtons divided difference interpolation find the missing term in the
following table : 3

x : 1 2 4 5 6

y : 14 15 5 – 9

5. a) Obtain cubic spline in the interval (2, 3) from following data : 5

x : 1 2 3 4 5

y : 1 0 1 0 1

b) Apply Lin Bairstows method to find quadratic factor of equation

x3 – 4x2 + 5x – 2. 5

SECTION – II

6. a) Evaluate 
1

x

0

e∫  by using Simpsons 
rd th

1 3
and

3 8
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

 rule. 5

b) Use Romberg’s method to compute 
1

2
0

1
dx

1 x
∫ + , correct to four decimal

places. 5

7. a) Find the largest eigen value and corresponding eigen vector of the matrix. 5

2 1 0

1 2 1

0 1 2

−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

 using power method. Take 

1

0

0

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 as initial eigen vector. (Perform

5 iterations)

b) Using Jacobi’s method find eigen values and eigen vector of matrix

1 2 2

2 3 2

2 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

. 4
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8. a) Apply Runge Kutta method to find approximate value of 
2 2

2 2

dy y x
dx y x

−=
+  with

y(0) = 1 at x = 0.2 take h = 0.2. 3

b) Solve uxx + uyy = 0 for following square mesh with boundary conditions. 6

1 2

3 4

0 10 20 30
u u

20 40
u u

5040

60 6060 60

9. a) Compute 
6

0

1
dx

1 x
∫ +  by using trapezoidal rule. 3

b) Use Crank-Nicolson method to solve uxx = 16 ut, 0 < x < 1, t ≥  0.

u(x, 0) = 0, u (0, t) = 0, u(1, t) = 100 t.

Compute u for one step in t by taking h = 1
4 . 3

c) Find 1st and 2nd derivative of y at x = 1.1 3

x : 1 1.2 1.4 1.6 1.8 2

y : 0 0.128 0.544 1.296 2.432 4

_____________________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Max. Marks : 70

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

           N. B. : 1) Q. No. 1 is compulsory. It should be solved in first 30

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

one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.

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

3) Use of calculator is allowed.

4) Figures to the right indicate full marks.

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

1. Choose the correct answer : 14

1) In solving simultaneous linear equations which of the following method is
iterative.
a) Factorization b) Gauss-Jordan
c) Gauss-Elimination d) Gauss-Jacobi

2) If y = x2, then the first divided difference of the argument 2 and 3 is
a) 3 b) 0 c) 1 d) 5

3) To fit the straight line y = mx + c to n observations the normal equations are

a) 2y n x cm, xy c x c n∑ = ∑ + ∑ ∑ = ∑ + ∑

b) 2y m x nc, xy m x c x∑ = ∑ + ∑ = ∑ + ∑

c) 2y c x m n, xy c x m x∑ = ∑ + ∑ ∑ = ∑ + ∑
d) None of these

4) To apply Simpson’s one-third rule the number of subintervals must be
a) even b) odd
c) multiple of 3 d) any

P.T.O.

Seat
No. RSet
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5) If I1 and I2 represent approximate value of 
b

a

f(x) dx= ∫I  obtained by trapezoidal

rule by taking the spacing for x as h, h/2 then by Romberg’s method I =

a) 1 2
1 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I b) 1 2
2 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I c) 1 2
2 3

+⎡ ⎤− ⎢ ⎥⎣ ⎦
I I

I d)
−⎡ ⎤+ ⎢ ⎥⎣ ⎦

2 1
2 3

I I
I

6) The process of evaluating a definite integral from a set of tabulated values of
f(x) is called
a) Interpolation b) Numerical differentiation
c) Numerical integration d) Extrapolation

7) LU decomposition of matrix is possible for
a) Only invertible matrix b) Only singular matrix
c) Any square matrix d) Any ordered matrix

8) The eigen value that can be obtained by using power method is
a) Largest b) Smallest c) Integer d) Complex

9) The partial differential equation 
2 2

2 2

u u
x 0

x y
∂ ∂+ =
∂ ∂

 is parabolic if

a) x > 0 b) x < 0 c) x ≠  0 d) x = 0

10) Which of the following is not the method of numerical solution of ordinary
differential equation ?
a) Taylors series method b) Runge-Kutta method
c) Crank-Nicolson method d) Picards method

11) The order of convergence of Newton-Raphson method is
a) 1 b) 0 c) 3 d) 2

12) The positive real root of the equation x3 – x – 11 = 0 lies between
a) 0 and 1 b) 2 and 3 c) 1 and 2 d) 3 and 4

13) If a function f(x) contains some other functions such as trignometric,
logarithmic, exponential then f(x) = 0 is called
a) Linear equation b) Algebraic equation
c) Quadratic equation d) Transcendental equation

14) By Gauss elimination method solution of x + y = 2 and 2x + 3y = 5 is
a) 0, 2 b) – 1, 3 c) 1, 1 d) – 2, 3

______________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

          N. B. : 1) Attempt any three questions from each Section.
2) Use of calculator is allowed.
3) Figures to right indicate full marks.

SECTION – I

2. a) Evaluate x3 – 2x – 5 = 0 correct to four decimal places using second method
(Perform 3 iterations). 3

b) Find root of the equation 
1

sinx
x

=  between (1, 1.5) by using bisection method

upto 3 iterations. 3

c) Find the root of x4 – x = 10 correct to four decimal places by Newton-Raphson
method. 3

3. a) Use Jacobi’s method to solve system of equations 3

8x – 3y + 2z = 20

4x + 11y – z = 33

6x + 3y + 12z = 35. (Perform 4 iterations)

b) Apply crouts-triangular method to solve. 6

x + 5y + z = 14,

2x + y + 3z = 13,

3x + y + 4z = 17.

4. a) Fit a straight line y = a + bx to following data : 3

x : 5 10 15 20 25

y : 15 19 23 26 30

Seat
No.
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b) By using least square method fit a parabola y = a + bx + cx2 to
following data : 3

x : 1 2 3 4 5

y : 5 12 26 60 97

c) Using Newtons divided difference interpolation find the missing term in the
following table : 3

x : 1 2 4 5 6

y : 14 15 5 – 9

5. a) Obtain cubic spline in the interval (2, 3) from following data : 5

x : 1 2 3 4 5

y : 1 0 1 0 1

b) Apply Lin Bairstows method to find quadratic factor of equation

x3 – 4x2 + 5x – 2. 5

SECTION – II

6. a) Evaluate 
1

x

0

e∫  by using Simpsons 
rd th

1 3
and

3 8
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

 rule. 5

b) Use Romberg’s method to compute 
1

2
0

1
dx

1 x
∫ + , correct to four decimal

places. 5

7. a) Find the largest eigen value and corresponding eigen vector of the matrix. 5

2 1 0

1 2 1

0 1 2

−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

 using power method. Take 

1

0

0

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 as initial eigen vector. (Perform

5 iterations)

b) Using Jacobi’s method find eigen values and eigen vector of matrix

1 2 2

2 3 2

2 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

. 4
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8. a) Apply Runge Kutta method to find approximate value of 
2 2

2 2

dy y x
dx y x

−=
+  with

y(0) = 1 at x = 0.2 take h = 0.2. 3

b) Solve uxx + uyy = 0 for following square mesh with boundary conditions. 6

1 2

3 4

0 10 20 30
u u

20 40
u u

5040

60 6060 60

9. a) Compute 
6

0

1
dx

1 x
∫ +  by using trapezoidal rule. 3

b) Use Crank-Nicolson method to solve uxx = 16 ut, 0 < x < 1, t ≥  0.

u(x, 0) = 0, u (0, t) = 0, u(1, t) = 100 t.

Compute u for one step in t by taking h = 1
4 . 3

c) Find 1st and 2nd derivative of y at x = 1.1 3

x : 1 1.2 1.4 1.6 1.8 2

y : 0 0.128 0.544 1.296 2.432 4

_____________________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Use of calculator is allowed.
4) Figures to the right indicate full marks.

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

1. Choose the correct answer : 14

1) The process of evaluating a definite integral from a set of tabulated values of
f(x) is called
a) Interpolation b) Numerical differentiation
c) Numerical integration d) Extrapolation

2) LU decomposition of matrix is possible for
a) Only invertible matrix b) Only singular matrix
c) Any square matrix d) Any ordered matrix

3) The eigen value that can be obtained by using power method is
a) Largest b) Smallest c) Integer d) Complex

4) The partial differential equation 
2 2

2 2

u u
x 0

x y
∂ ∂+ =
∂ ∂

 is parabolic if

a) x > 0 b) x < 0 c) x ≠  0 d) x = 0

5) Which of the following is not the method of numerical solution of ordinary
differential equation ?
a) Taylors series method b) Runge-Kutta method
c) Crank-Nicolson method d) Picards method

P.T.O.

Seat
No. SSet
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6) The order of convergence of Newton-Raphson method is
a) 1 b) 0 c) 3 d) 2

7) The positive real root of the equation x3 – x – 11 = 0 lies between
a) 0 and 1 b) 2 and 3 c) 1 and 2 d) 3 and 4

8) If a function f(x) contains some other functions such as trignometric,
logarithmic, exponential then f(x) = 0 is called
a) Linear equation b) Algebraic equation
c) Quadratic equation d) Transcendental equation

9) By Gauss elimination method solution of x + y = 2 and 2x + 3y = 5 is
a) 0, 2 b) – 1, 3 c) 1, 1 d) – 2, 3

10) In solving simultaneous linear equations which of the following method is
iterative.
a) Factorization b) Gauss-Jordan
c) Gauss-Elimination d) Gauss-Jacobi

11) If y = x2, then the first divided difference of the argument 2 and 3 is
a) 3 b) 0 c) 1 d) 5

12) To fit the straight line y = mx + c to n observations the normal equations are

a) 2y n x cm, xy c x c n∑ = ∑ + ∑ ∑ = ∑ + ∑

b) 2y m x nc, xy m x c x∑ = ∑ + ∑ = ∑ + ∑

c) 2y c x m n, xy c x m x∑ = ∑ + ∑ ∑ = ∑ + ∑
d) None of these

13) To apply Simpson’s one-third rule the number of subintervals must be
a) even b) odd c) multiple of 3 d) any

14) If I1 and I2 represent approximate value of 
b

a

f(x) dx= ∫I  obtained by trapezoidal

rule by taking the spacing for x as h, h/2 then by Romberg’s method I =

a) 1 2
1 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I b) 1 2
2 3

+⎡ ⎤+ ⎢ ⎥⎣ ⎦
I I

I c) 1 2
2 3

+⎡ ⎤− ⎢ ⎥⎣ ⎦
I I

I d)
−⎡ ⎤+ ⎢ ⎥⎣ ⎦

2 1
2 3

I I
I

______________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
NUMERICAL METHODS AND COMPUTER PROGRAMMING

Day and Date : Tuesday, 21-11-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

           N. B. : 1) Attempt any three questions from each Section.
2) Use of calculator is allowed.
3) Figures to right indicate full marks.

SECTION – I

2. a) Evaluate x3 – 2x – 5 = 0 correct to four decimal places using second method
(Perform 3 iterations). 3

b) Find root of the equation 
1

sinx
x

=  between (1, 1.5) by using bisection method

upto 3 iterations. 3

c) Find the root of x4 – x = 10 correct to four decimal places by Newton-Raphson
method. 3

3. a) Use Jacobi’s method to solve system of equations 3

8x – 3y + 2z = 20

4x + 11y – z = 33

6x + 3y + 12z = 35. (Perform 4 iterations)

b) Apply crouts-triangular method to solve. 6

x + 5y + z = 14,

2x + y + 3z = 13,

3x + y + 4z = 17.

4. a) Fit a straight line y = a + bx to following data : 3

x : 5 10 15 20 25

y : 15 19 23 26 30

Seat
No.
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b) By using least square method fit a parabola y = a + bx + cx2 to
following data : 3

x : 1 2 3 4 5

y : 5 12 26 60 97

c) Using Newtons divided difference interpolation find the missing term in the
following table : 3

x : 1 2 4 5 6

y : 14 15 5 – 9

5. a) Obtain cubic spline in the interval (2, 3) from following data : 5

x : 1 2 3 4 5

y : 1 0 1 0 1

b) Apply Lin Bairstows method to find quadratic factor of equation

x3 – 4x2 + 5x – 2. 5

SECTION – II

6. a) Evaluate 
1

x

0

e∫  by using Simpsons 
rd th

1 3
and

3 8
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

 rule. 5

b) Use Romberg’s method to compute 
1

2
0

1
dx

1 x
∫ + , correct to four decimal

places. 5

7. a) Find the largest eigen value and corresponding eigen vector of the matrix. 5

2 1 0

1 2 1

0 1 2

−⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

 using power method. Take 

1

0

0

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

 as initial eigen vector. (Perform

5 iterations)

b) Using Jacobi’s method find eigen values and eigen vector of matrix

1 2 2

2 3 2

2 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

. 4
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8. a) Apply Runge Kutta method to find approximate value of 
2 2

2 2

dy y x
dx y x

−=
+  with

y(0) = 1 at x = 0.2 take h = 0.2. 3

b) Solve uxx + uyy = 0 for following square mesh with boundary conditions. 6

1 2

3 4

0 10 20 30
u u

20 40
u u

5040

60 6060 60

9. a) Compute 
6

0

1
dx

1 x
∫ +  by using trapezoidal rule. 3

b) Use Crank-Nicolson method to solve uxx = 16 ut, 0 < x < 1, t ≥  0.

u(x, 0) = 0, u (0, t) = 0, u(1, t) = 100 t.

Compute u for one step in t by taking h = 1
4 . 3

c) Find 1st and 2nd derivative of y at x = 1.1 3

x : 1 1.2 1.4 1.6 1.8 2

y : 0 0.128 0.544 1.296 2.432 4

_____________________
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S.E. (Electrical) (Part – II) (CGPA) Examination, 2017
ELECTRICAL MACHINES – II

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

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

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

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

1. Multiple choice questions : (1×14=14)

1) An induction motor is
a) self-starting with zero torque b) self-starting with high torque
c) self-starting with low torque d) non-self starting

2) DOL starting of induction motor is usually restricted to
a) low horsepower motors b) variable speed motors
c) high horsepower motors d) high speed motors

3) The crawling occurs in the induction motor due to
a) low supply voltage
b) imbalance in supply voltage
c) harmonics developed in motor
d) can occur because of wither low voltage and imbalance in supply voltage

4) A double cage induction motor has
a) two series windings in stator
b) two series windings in rotor
c) two parallel windings in rotor
d) none of above

5) The deep bar of double cage rotor are employed to
a) increase starting torque
b) improve efficiency
c) increase pull out torque
d) reduce rotor core loss

P.T.O.
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6) The principle of operation of a 3-phase. Induction motor is most similar to
that of a
a) synchronous motor
b) repulsion-start induction motor
c) transformer with a shorted secondary
d) capacitor-start, induction-run motor

7) In a 3-phase induction motor, the relative speed of stator flux with respect to
___________ is zero.
a) stator winding b) rotor
c) rotor flux d) space

8) In a I.M. if air gap is increased __________
a) Windage losses will be more b) Bearing friction will reduce
c) Copper loss will reduce d) The power factor will be low

9) In split phase motor
a) Main winding has high resistance and high reactance
b) Main winding has low resistance and high reactance
c) Main winding has low resistance and low reactance
d) None of above

10) Blocked rotor test is conducted at
a) High voltage b) Rated current
c) High current d) Rated voltage

11) The speed of SCIM can be controlled by all of the following except
a) Changing supply frequency
b) Changing number of poles
c) Changing winding resistance
d) Reducing supply voltage

12) Short circuit test on an I.M. can not be used to determine
a) Windage losses b) Cu losses
c) Transformation ratio d) Power scale of circle diagram

13) The efficiency of shaded pole motor is in the range
a) 80% to 95% b) 70% to 80%
c) 50% to 70% d) 5% to 35%

14) Rotor rheostat control method of speed control is used for
a) SCIM only b) Slip ring I.M. only
c) Both a) and b) d) None of above

______________
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SECTION – I

2. Solve any four : (4×4=16)
A) Explain how rotating magnetic field is produced when three phase supply is

given to stator winding of three phase IM.

B) In a double cage induction motor if the outer cage has an impedance at
standstill of (2 + j1) ohm, determine the slip at which the two cages develop
equal torques if the inner cage has an impedance of (0.5 + j 3.5) ohm at
standstill.

C) With neat sketch explain star delta starter for three phase induction motor.

D) A three phase slip-ring induction motor gives a reading of 60V across slip
rings when at rest with normal stator voltage applied. The rotor is star
connected and has an impedance of (0.8 + j6) ohm per phase. Find the rotor
current when the machine is
a) at standstill with the slip-rings joined to a star connected starter with a

phase impedance of (4 + j3) ohm.
b) running normally with a 5% slip.

E) Give the constructional details of three phase IM with suitable sketches.

F) A 50 Hz, 8-pole, I.M. has full-load slip of 2%. The rotor resistance/phase = 0.01 ;
ohm and standstill reactance/phase = 0.1 ohm. Find the ratio of maximum to
full-load torque and speed at which the maximum torque occurs.

3. Solve the following : (2×6=12)

A) At standstill, the equivalent resistance/phase of the inner and outer cages of
a double-cage rotor as referred to stator are (0.4 + j2) and (2 + j0.4) ohm
respectively. Calculate the ratio of torques produced by the two cages :

i) at standstill
ii) at 5% slip.
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B) Determine the suitable auto transformation ratio for starting a 3ph induction
motor with line current not exceeding 3 times the full load current. The short
circuit current is 5 times the full load current and full load slip is 5%. Estimate
the starting torque in terms of full load torque.

OR

B) With neat sketch explain :
1) DOL starter
2) Auto transformer starter.

SECTION – II

4. Solve any four : (4×4=16)

a) With neat circuit diagram and vector diagram explain capacitor start single
phase I.M.

b) Explain effect of load on power factor of a 3-O/  I.M.

c) Describe any one method used for speed control of 3-O/  I.M.

d) Show that backward slip Sb = (2-S) where S is forward slip. Draw equivalent
circuit of rotor.

e) Explain induction motor as an induction generator and its limitations.

5. Attempt any two : (6×2=12)

a) Explain no load and blocked rotor tests of single phase I.M. in detail.

b) The result of no load and blocked rotor test on 400 V, 36.8 KW, 50 Hz 3-O/ ,
4-pole I.M. are as under, No load test : 400 V, 30 A, 1800 W.

blocked rotor test : 110 V, 80A, 4000 W. The motor has star connected stator
having resistance of 0.1 Ω /phase. Draw the circle diagram and calculate :
1) Full load current 2) Full load power factor
3) Full load speed 4) Full load torque
5) Full load efficiency 6) Starting torque
7) Maximum torque 8) Maximum output power.

c) Draw equivalent circuit of single phase induction motor on double revolving
field theory basis.

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

1. Multiple choice questions : (1×14=14)
1) In a I.M. if air gap is increased __________

a) Windage losses will be more b) Bearing friction will reduce
c) Copper loss will reduce d) The power factor will be low

2) In split phase motor
a) Main winding has high resistance and high reactance
b) Main winding has low resistance and high reactance
c) Main winding has low resistance and low reactance
d) None of above

3) Blocked rotor test is conducted at
a) High voltage b) Rated current
c) High current d) Rated voltage

4) The speed of SCIM can be controlled by all of the following except
a) Changing supply frequency
b) Changing number of poles
c) Changing winding resistance
d) Reducing supply voltage

5) Short circuit test on an I.M. can not be used to determine
a) Windage losses b) Cu losses
c) Transformation ratio d) Power scale of circle diagram

6) The efficiency of shaded pole motor is in the range
a) 80% to 95% b) 70% to 80%
c) 50% to 70% d) 5% to 35%

P.T.O.
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7) Rotor rheostat control method of speed control is used for
a) SCIM only b) Slip ring I.M. only
c) Both a) and b) d) None of above

8) An induction motor is
a) self-starting with zero torque b) self-starting with high torque
c) self-starting with low torque d) non-self starting

9) DOL starting of induction motor is usually restricted to
a) low horsepower motors b) variable speed motors
c) high horsepower motors d) high speed motors

10) The crawling occurs in the induction motor due to
a) low supply voltage
b) imbalance in supply voltage
c) harmonics developed in motor
d) can occur because of wither low voltage and imbalance in supply voltage

11) A double cage induction motor has
a) two series windings in stator
b) two series windings in rotor
c) two parallel windings in rotor
d) none of above

12) The deep bar of double cage rotor are employed to
a) increase starting torque
b) improve efficiency
c) increase pull out torque
d) reduce rotor core loss

13) The principle of operation of a 3-phase. Induction motor is most similar to
that of a
a) synchronous motor
b) repulsion-start induction motor
c) transformer with a shorted secondary
d) capacitor-start, induction-run motor

14) In a 3-phase induction motor, the relative speed of stator flux with respect to
___________ is zero.
a) stator winding b) rotor
c) rotor flux d) space

______________
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SECTION – I

2. Solve any four : (4×4=16)
A) Explain how rotating magnetic field is produced when three phase supply is

given to stator winding of three phase IM.

B) In a double cage induction motor if the outer cage has an impedance at
standstill of (2 + j1) ohm, determine the slip at which the two cages develop
equal torques if the inner cage has an impedance of (0.5 + j 3.5) ohm at
standstill.

C) With neat sketch explain star delta starter for three phase induction motor.

D) A three phase slip-ring induction motor gives a reading of 60V across slip
rings when at rest with normal stator voltage applied. The rotor is star
connected and has an impedance of (0.8 + j6) ohm per phase. Find the rotor
current when the machine is
a) at standstill with the slip-rings joined to a star connected starter with a

phase impedance of (4 + j3) ohm.
b) running normally with a 5% slip.

E) Give the constructional details of three phase IM with suitable sketches.

F) A 50 Hz, 8-pole, I.M. has full-load slip of 2%. The rotor resistance/phase = 0.01 ;
ohm and standstill reactance/phase = 0.1 ohm. Find the ratio of maximum to
full-load torque and speed at which the maximum torque occurs.

3. Solve the following : (2×6=12)

A) At standstill, the equivalent resistance/phase of the inner and outer cages of
a double-cage rotor as referred to stator are (0.4 + j2) and (2 + j0.4) ohm
respectively. Calculate the ratio of torques produced by the two cages :

i) at standstill
ii) at 5% slip.
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B) Determine the suitable auto transformation ratio for starting a 3ph induction
motor with line current not exceeding 3 times the full load current. The short
circuit current is 5 times the full load current and full load slip is 5%. Estimate
the starting torque in terms of full load torque.

OR

B) With neat sketch explain :
1) DOL starter
2) Auto transformer starter.

SECTION – II

4. Solve any four : (4×4=16)

a) With neat circuit diagram and vector diagram explain capacitor start single
phase I.M.

b) Explain effect of load on power factor of a 3-O/  I.M.

c) Describe any one method used for speed control of 3-O/  I.M.

d) Show that backward slip Sb = (2-S) where S is forward slip. Draw equivalent
circuit of rotor.

e) Explain induction motor as an induction generator and its limitations.

5. Attempt any two : (6×2=12)

a) Explain no load and blocked rotor tests of single phase I.M. in detail.

b) The result of no load and blocked rotor test on 400 V, 36.8 KW, 50 Hz 3-O/ ,
4-pole I.M. are as under, No load test : 400 V, 30 A, 1800 W.

blocked rotor test : 110 V, 80A, 4000 W. The motor has star connected stator
having resistance of 0.1 Ω /phase. Draw the circle diagram and calculate :
1) Full load current 2) Full load power factor
3) Full load speed 4) Full load torque
5) Full load efficiency 6) Starting torque
7) Maximum torque 8) Maximum output power.

c) Draw equivalent circuit of single phase induction motor on double revolving
field theory basis.

_____________________
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MCQ/Objective Type Questions
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1. Multiple choice questions : (1×14=14)

1) The deep bar of double cage rotor are employed to
a) increase starting torque
b) improve efficiency
c) increase pull out torque
d) reduce rotor core loss

2) The principle of operation of a 3-phase. Induction motor is most similar to
that of a
a) synchronous motor
b) repulsion-start induction motor
c) transformer with a shorted secondary
d) capacitor-start, induction-run motor

3) In a 3-phase induction motor, the relative speed of stator flux with respect to
___________ is zero.
a) stator winding b) rotor
c) rotor flux d) space

4) In a I.M. if air gap is increased __________
a) Windage losses will be more
b) Bearing friction will reduce
c) Copper loss will reduce
d) The power factor will be low

P.T.O.



Set R

SLR-TJ – 356 -2- �������	
�

5) In split phase motor
a) Main winding has high resistance and high reactance
b) Main winding has low resistance and high reactance
c) Main winding has low resistance and low reactance
d) None of above

6) Blocked rotor test is conducted at
a) High voltage b) Rated current
c) High current d) Rated voltage

7) The speed of SCIM can be controlled by all of the following except
a) Changing supply frequency
b) Changing number of poles
c) Changing winding resistance
d) Reducing supply voltage

8) Short circuit test on an I.M. can not be used to determine
a) Windage losses b) Cu losses
c) Transformation ratio d) Power scale of circle diagram

9) The efficiency of shaded pole motor is in the range
a) 80% to 95% b) 70% to 80%
c) 50% to 70% d) 5% to 35%

10) Rotor rheostat control method of speed control is used for
a) SCIM only b) Slip ring I.M. only
c) Both a) and b) d) None of above

11) An induction motor is
a) self-starting with zero torque b) self-starting with high torque
c) self-starting with low torque d) non-self starting

12) DOL starting of induction motor is usually restricted to
a) low horsepower motors b) variable speed motors
c) high horsepower motors d) high speed motors

13) The crawling occurs in the induction motor due to
a) low supply voltage
b) imbalance in supply voltage
c) harmonics developed in motor
d) can occur because of wither low voltage and imbalance in supply voltage

14) A double cage induction motor has
a) two series windings in stator
b) two series windings in rotor
c) two parallel windings in rotor
d) none of above

______________
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SECTION – I

2. Solve any four : (4×4=16)
A) Explain how rotating magnetic field is produced when three phase supply is

given to stator winding of three phase IM.

B) In a double cage induction motor if the outer cage has an impedance at
standstill of (2 + j1) ohm, determine the slip at which the two cages develop
equal torques if the inner cage has an impedance of (0.5 + j 3.5) ohm at
standstill.

C) With neat sketch explain star delta starter for three phase induction motor.

D) A three phase slip-ring induction motor gives a reading of 60V across slip
rings when at rest with normal stator voltage applied. The rotor is star
connected and has an impedance of (0.8 + j6) ohm per phase. Find the rotor
current when the machine is
a) at standstill with the slip-rings joined to a star connected starter with a

phase impedance of (4 + j3) ohm.
b) running normally with a 5% slip.

E) Give the constructional details of three phase IM with suitable sketches.

F) A 50 Hz, 8-pole, I.M. has full-load slip of 2%. The rotor resistance/phase = 0.01 ;
ohm and standstill reactance/phase = 0.1 ohm. Find the ratio of maximum to
full-load torque and speed at which the maximum torque occurs.

3. Solve the following : (2×6=12)

A) At standstill, the equivalent resistance/phase of the inner and outer cages of
a double-cage rotor as referred to stator are (0.4 + j2) and (2 + j0.4) ohm
respectively. Calculate the ratio of torques produced by the two cages :

i) at standstill
ii) at 5% slip.
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B) Determine the suitable auto transformation ratio for starting a 3ph induction
motor with line current not exceeding 3 times the full load current. The short
circuit current is 5 times the full load current and full load slip is 5%. Estimate
the starting torque in terms of full load torque.

OR

B) With neat sketch explain :
1) DOL starter
2) Auto transformer starter.

SECTION – II

4. Solve any four : (4×4=16)

a) With neat circuit diagram and vector diagram explain capacitor start single
phase I.M.

b) Explain effect of load on power factor of a 3-O/  I.M.

c) Describe any one method used for speed control of 3-O/  I.M.

d) Show that backward slip Sb = (2-S) where S is forward slip. Draw equivalent
circuit of rotor.

e) Explain induction motor as an induction generator and its limitations.

5. Attempt any two : (6×2=12)

a) Explain no load and blocked rotor tests of single phase I.M. in detail.

b) The result of no load and blocked rotor test on 400 V, 36.8 KW, 50 Hz 3-O/ ,
4-pole I.M. are as under, No load test : 400 V, 30 A, 1800 W.

blocked rotor test : 110 V, 80A, 4000 W. The motor has star connected stator
having resistance of 0.1 Ω /phase. Draw the circle diagram and calculate :
1) Full load current 2) Full load power factor
3) Full load speed 4) Full load torque
5) Full load efficiency 6) Starting torque
7) Maximum torque 8) Maximum output power.

c) Draw equivalent circuit of single phase induction motor on double revolving
field theory basis.

_____________________
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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
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of Page.

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

1. Multiple choice questions : (1×14=14)

1) Blocked rotor test is conducted at
a) High voltage b) Rated current
c) High current d) Rated voltage

2) The speed of SCIM can be controlled by all of the following except
a) Changing supply frequency
b) Changing number of poles
c) Changing winding resistance
d) Reducing supply voltage

3) Short circuit test on an I.M. can not be used to determine
a) Windage losses b) Cu losses
c) Transformation ratio d) Power scale of circle diagram

4) The efficiency of shaded pole motor is in the range
a) 80% to 95% b) 70% to 80%
c) 50% to 70% d) 5% to 35%

5) Rotor rheostat control method of speed control is used for
a) SCIM only b) Slip ring I.M. only
c) Both a) and b) d) None of above

6) An induction motor is
a) self-starting with zero torque b) self-starting with high torque
c) self-starting with low torque d) non-self starting

P.T.O.
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7) DOL starting of induction motor is usually restricted to
a) low horsepower motors b) variable speed motors
c) high horsepower motors d) high speed motors

8) The crawling occurs in the induction motor due to
a) low supply voltage
b) imbalance in supply voltage
c) harmonics developed in motor
d) can occur because of wither low voltage and imbalance in supply voltage

9) A double cage induction motor has
a) two series windings in stator
b) two series windings in rotor
c) two parallel windings in rotor
d) none of above

10) The deep bar of double cage rotor are employed to
a) increase starting torque
b) improve efficiency
c) increase pull out torque
d) reduce rotor core loss

11) The principle of operation of a 3-phase. Induction motor is most similar to
that of a
a) synchronous motor
b) repulsion-start induction motor
c) transformer with a shorted secondary
d) capacitor-start, induction-run motor

12) In a 3-phase induction motor, the relative speed of stator flux with respect to
___________ is zero.
a) stator winding b) rotor
c) rotor flux d) space

13) In a I.M. if air gap is increased __________
a) Windage losses will be more b) Bearing friction will reduce
c) Copper loss will reduce d) The power factor will be low

14) In split phase motor
a) Main winding has high resistance and high reactance
b) Main winding has low resistance and high reactance
c) Main winding has low resistance and low reactance
d) None of above

______________
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SECTION – I

2. Solve any four : (4×4=16)
A) Explain how rotating magnetic field is produced when three phase supply is

given to stator winding of three phase IM.

B) In a double cage induction motor if the outer cage has an impedance at
standstill of (2 + j1) ohm, determine the slip at which the two cages develop
equal torques if the inner cage has an impedance of (0.5 + j 3.5) ohm at
standstill.

C) With neat sketch explain star delta starter for three phase induction motor.

D) A three phase slip-ring induction motor gives a reading of 60V across slip
rings when at rest with normal stator voltage applied. The rotor is star
connected and has an impedance of (0.8 + j6) ohm per phase. Find the rotor
current when the machine is
a) at standstill with the slip-rings joined to a star connected starter with a

phase impedance of (4 + j3) ohm.
b) running normally with a 5% slip.

E) Give the constructional details of three phase IM with suitable sketches.

F) A 50 Hz, 8-pole, I.M. has full-load slip of 2%. The rotor resistance/phase = 0.01 ;
ohm and standstill reactance/phase = 0.1 ohm. Find the ratio of maximum to
full-load torque and speed at which the maximum torque occurs.

3. Solve the following : (2×6=12)

A) At standstill, the equivalent resistance/phase of the inner and outer cages of
a double-cage rotor as referred to stator are (0.4 + j2) and (2 + j0.4) ohm
respectively. Calculate the ratio of torques produced by the two cages :

i) at standstill
ii) at 5% slip.
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B) Determine the suitable auto transformation ratio for starting a 3ph induction
motor with line current not exceeding 3 times the full load current. The short
circuit current is 5 times the full load current and full load slip is 5%. Estimate
the starting torque in terms of full load torque.

OR

B) With neat sketch explain :
1) DOL starter
2) Auto transformer starter.

SECTION – II

4. Solve any four : (4×4=16)

a) With neat circuit diagram and vector diagram explain capacitor start single
phase I.M.

b) Explain effect of load on power factor of a 3-O/  I.M.

c) Describe any one method used for speed control of 3-O/  I.M.

d) Show that backward slip Sb = (2-S) where S is forward slip. Draw equivalent
circuit of rotor.

e) Explain induction motor as an induction generator and its limitations.

5. Attempt any two : (6×2=12)

a) Explain no load and blocked rotor tests of single phase I.M. in detail.

b) The result of no load and blocked rotor test on 400 V, 36.8 KW, 50 Hz 3-O/ ,
4-pole I.M. are as under, No load test : 400 V, 30 A, 1800 W.

blocked rotor test : 110 V, 80A, 4000 W. The motor has star connected stator
having resistance of 0.1 Ω /phase. Draw the circle diagram and calculate :
1) Full load current 2) Full load power factor
3) Full load speed 4) Full load torque
5) Full load efficiency 6) Starting torque
7) Maximum torque 8) Maximum output power.

c) Draw equivalent circuit of single phase induction motor on double revolving
field theory basis.

_____________________
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S.E. (Electrical Engg.) (Part – II) (CGPA) Examination, 2017
ANALOG AND DIGITAL INTEGRATED CIRCUITS

Day and Date : Friday, 24-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Figure to right indicate full marks.

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

SECTION – I

1. Choose the correct answer : (7×1=7)

1) When a step input is given to an op-amp integrator, the output will be
a) A ramp b) A rectangular wave
c) Sinusoidal wave d) Triangular wave with Dc bias

2) A Non inverting closed loop op amp circuit generally has a gain factor.
a) Less than one b) Greater than one
c) Zero d) Equal to one

3) If ground is applied to the (+) terminal of an inverting op-amp the (–) terminal
will
a) Not need an input resistor b) Have high reverse current
c) Be virtual ground d) Not invert the signal

4) The ideal op-amp has
a) Ri = ∞ , A = ∞ , Ro = 0 b) Ri = 0, A = ∞ , Ro = 0
c) Ri = ∞ , A = ∞ , Ro = ∞ d) Ri = 0, A = ∞ , Ro = ∞

5) How many op-amp are required for implantation of equation Vo = Vi ?
a) 4 b) 3 c) 2 d) 1

6) A Voltage follower
a) Has unity gain of 1 b) Has no feedback resistor
c) Is non inverting d) All of these

P.T.O.

Set P
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7) A differential amplifier
a) Is part of an op-amp b) Has one input and one output
c) Has two outputs d) Both a) and c)

SECTION – II
(7×1=7)

8) The BCD counter is also called as __________ counter.
a) Binary b) Decade
c) Full modulus d) Divide by 10

9) The logic gate which produces a zero output when one or both of the inputs
are one is called _____________ gate.
a) AND b) OR
c) NAND d) NOR

10) The one’s complement of 10111001 is
a) 01000111 b) 01000110
c) 11000110 d) 10101010

11) The output of combinational circuit depends upon
a) Present input only b) Past input only
c) Both present and past inputs d) None of these

12) If two J-K flip flop are connected and held as a single input, then circuit is
a) S-R flip flop b) T flip flop
c) D flip flop d) Not a flip flop

13) A Modulus 2 Johnson counter requires minimum of
a) 10 flip flop b) 6 flip flop
c) 12 flip flop d) 2 flip flop

14) A digital circuit that can count clock pulse is called as
a) Latch b) Counter
c) Shift register d) Trigger

______________
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Seat
No.

S.E. (Electrical Engg.) (Part – II) (CGPA) Examination, 2017
ANALOG AND DIGITAL INTEGRATED CIRCUITS

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figure to right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

1) Draw and explain block diagram of operational amplifier.

2) With neat circuit diagram explain working of subtractor.

3) Determine the output voltage for non-inverting amplifier using 741, Rf = 10 KΩ ,

R = 1KΩ  and input supplied 10 mV and 3 V, also comment on the output.

4) Explain DC analysis of differential amplifier (DIBO).

5) Draw and explain instrumentation amplifier.

3. Solve any two : (2×6=12)

1) Derive voltage gain, input resistance and output resistance for voltage shunt

feedback op-amp.

2) Explain working of Practical Integrator with frequency response.

3) The IC 741 having following parameters is connected as non inverting amplifier

with R1 = 1 kΩ  and RF = 10 KΩ  A = 200000, Ri = 2 MΩ , Ro = 75 Ω , fo = 5 Hz,

Supply voltage = + – 15 V, Output voltage swing = + – 13 V. Compute the

values of AF, RiF, RoF, fF and VOOT.
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SECTION – II

4. Solve any four : (4×4=16)

1) Implement the following using NOR gate MΠ  (1, 3, 7, 11, 15) d (0, 2, 5).

2) Obtain canonical sum of product form of the equation Y(A, B) = A + B.

3) Explain 4 bit ring counter.

4) With truth table explain operation of SR flip flop.

5) Implement following using 4 : 1MUX f(P, Q, R) = m∑ (1, 3, 5, 6).

5. Solve any two : (2×6=12)

1) Explain multiplexing and demultiplexing. Name the IC that are used as
multiplexer and demultiplexer. Obtain an XOR gate using 2 : 1 multiplexer.

2) Design 2 bit synchronous counter using T flip flop.

3) Explain operation of JK flip flop and How race around condition can be
eliminated.

_____________________
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Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book on Page No. 3. Each question
carries 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) Figure to right indicate full marks.

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

SECTION – I

1. Choose the correct answer : (7×1=7)

1) The ideal op-amp has
a) Ri = ∞ , A = ∞ , Ro = 0 b) Ri = 0, A = ∞ , Ro = 0
c) Ri = ∞ , A = ∞ , Ro = ∞ d) Ri = 0, A = ∞ , Ro = ∞

2) How many op-amp are required for implantation of equation Vo = Vi ?
a) 4 b) 3 c) 2 d) 1

3) A Voltage follower
a) Has unity gain of 1 b) Has no feedback resistor
c) Is non inverting d) All of these

4) A differential amplifier
a) Is part of an op-amp b) Has one input and one output
c) Has two outputs d) Both a) and c)

5) When a step input is given to an op-amp integrator, the output will be
a) A ramp b) A rectangular wave
c) Sinusoidal wave d) Triangular wave with Dc bias

6) A Non inverting closed loop op amp circuit generally has a gain factor.
a) Less than one b) Greater than one
c) Zero d) Equal to one

P.T.O.
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7) If ground is applied to the (+) terminal of an inverting op-amp the (–) terminal
will
a) Not need an input resistor b) Have high reverse current
c) Be virtual ground d) Not invert the signal

SECTION – II
(7×1=7)

8) If two J-K flip flop are connected and held as a single input, then circuit is
a) S-R flip flop b) T flip flop
c) D flip flop d) Not a flip flop

9) A Modulus 2 Johnson counter requires minimum of
a) 10 flip flop b) 6 flip flop
c) 12 flip flop d) 2 flip flop

10) A digital circuit that can count clock pulse is called as
a) Latch b) Counter
c) Shift register d) Trigger

11) The BCD counter is also called as __________ counter.
a) Binary b) Decade
c) Full modulus d) Divide by 10

12) The logic gate which produces a zero output when one or both of the inputs
are one is called _____________ gate.
a) AND b) OR
c) NAND d) NOR

13) The one’s complement of 10111001 is
a) 01000111 b) 01000110
c) 11000110 d) 10101010

14) The output of combinational circuit depends upon
a) Present input only b) Past input only
c) Both present and past inputs d) None of these

______________
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Instructions : 1) All questions are compulsory.

2) Figure to right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

1) Draw and explain block diagram of operational amplifier.

2) With neat circuit diagram explain working of subtractor.

3) Determine the output voltage for non-inverting amplifier using 741, Rf = 10 KΩ ,

R = 1KΩ  and input supplied 10 mV and 3 V, also comment on the output.

4) Explain DC analysis of differential amplifier (DIBO).

5) Draw and explain instrumentation amplifier.

3. Solve any two : (2×6=12)

1) Derive voltage gain, input resistance and output resistance for voltage shunt

feedback op-amp.

2) Explain working of Practical Integrator with frequency response.

3) The IC 741 having following parameters is connected as non inverting amplifier

with R1 = 1 kΩ  and RF = 10 KΩ  A = 200000, Ri = 2 MΩ , Ro = 75 Ω , fo = 5 Hz,

Supply voltage = + – 15 V, Output voltage swing = + – 13 V. Compute the

values of AF, RiF, RoF, fF and VOOT.
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SECTION – II

4. Solve any four : (4×4=16)

1) Implement the following using NOR gate MΠ  (1, 3, 7, 11, 15) d (0, 2, 5).

2) Obtain canonical sum of product form of the equation Y(A, B) = A + B.

3) Explain 4 bit ring counter.

4) With truth table explain operation of SR flip flop.

5) Implement following using 4 : 1MUX f(P, Q, R) = m∑ (1, 3, 5, 6).

5. Solve any two : (2×6=12)

1) Explain multiplexing and demultiplexing. Name the IC that are used as
multiplexer and demultiplexer. Obtain an XOR gate using 2 : 1 multiplexer.

2) Design 2 bit synchronous counter using T flip flop.

3) Explain operation of JK flip flop and How race around condition can be
eliminated.

_____________________
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Day and Date : Friday, 24-11-2017 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 on Page No. 3. Each question
carries one mark.

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

3) Figure to right indicate full marks.

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

SECTION – I

1. Choose the correct answer : (7×1=7)

1) A Voltage follower
a) Has unity gain of 1 b) Has no feedback resistor
c) Is non inverting d) All of these

2) A differential amplifier
a) Is part of an op-amp b) Has one input and one output
c) Has two outputs d) Both a) and c)

3) When a step input is given to an op-amp integrator, the output will be
a) A ramp b) A rectangular wave
c) Sinusoidal wave d) Triangular wave with Dc bias

4) A Non inverting closed loop op amp circuit generally has a gain factor.
a) Less than one b) Greater than one
c) Zero d) Equal to one

5) If ground is applied to the (+) terminal of an inverting op-amp the (–) terminal
will
a) Not need an input resistor b) Have high reverse current
c) Be virtual ground d) Not invert the signal

P.T.O.
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6) The ideal op-amp has
a) Ri = ∞ , A = ∞ , Ro = 0 b) Ri = 0, A = ∞ , Ro = 0
c) Ri = ∞ , A = ∞ , Ro = ∞ d) Ri = 0, A = ∞ , Ro = ∞

7) How many op-amp are required for implantation of equation Vo = Vi ?
a) 4 b) 3 c) 2 d) 1

SECTION – II
(7×1=7)

8) The output of combinational circuit depends upon
a) Present input only b) Past input only
c) Both present and past inputs d) None of these

9) If two J-K flip flop are connected and held as a single input, then circuit is
a) S-R flip flop b) T flip flop
c) D flip flop d) Not a flip flop

10) A Modulus 2 Johnson counter requires minimum of
a) 10 flip flop b) 6 flip flop
c) 12 flip flop d) 2 flip flop

11) A digital circuit that can count clock pulse is called as
a) Latch b) Counter
c) Shift register d) Trigger

12) The BCD counter is also called as __________ counter.
a) Binary b) Decade
c) Full modulus d) Divide by 10

13) The logic gate which produces a zero output when one or both of the inputs
are one is called _____________ gate.
a) AND b) OR
c) NAND d) NOR

14) The one’s complement of 10111001 is
a) 01000111 b) 01000110
c) 11000110 d) 10101010

______________



Set R

�������	
� -3- SLR-TJ – 358

Seat
No.

S.E. (Electrical Engg.) (Part – II) (CGPA) Examination, 2017
ANALOG AND DIGITAL INTEGRATED CIRCUITS

Day and Date : Friday, 24-11-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.

2) Figure to right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

1) Draw and explain block diagram of operational amplifier.

2) With neat circuit diagram explain working of subtractor.

3) Determine the output voltage for non-inverting amplifier using 741, Rf = 10 KΩ ,

R = 1KΩ  and input supplied 10 mV and 3 V, also comment on the output.

4) Explain DC analysis of differential amplifier (DIBO).

5) Draw and explain instrumentation amplifier.

3. Solve any two : (2×6=12)

1) Derive voltage gain, input resistance and output resistance for voltage shunt

feedback op-amp.

2) Explain working of Practical Integrator with frequency response.

3) The IC 741 having following parameters is connected as non inverting amplifier

with R1 = 1 kΩ  and RF = 10 KΩ  A = 200000, Ri = 2 MΩ , Ro = 75 Ω , fo = 5 Hz,

Supply voltage = + – 15 V, Output voltage swing = + – 13 V. Compute the

values of AF, RiF, RoF, fF and VOOT.
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SECTION – II

4. Solve any four : (4×4=16)

1) Implement the following using NOR gate MΠ  (1, 3, 7, 11, 15) d (0, 2, 5).

2) Obtain canonical sum of product form of the equation Y(A, B) = A + B.

3) Explain 4 bit ring counter.

4) With truth table explain operation of SR flip flop.

5) Implement following using 4 : 1MUX f(P, Q, R) = m∑ (1, 3, 5, 6).

5. Solve any two : (2×6=12)

1) Explain multiplexing and demultiplexing. Name the IC that are used as
multiplexer and demultiplexer. Obtain an XOR gate using 2 : 1 multiplexer.

2) Design 2 bit synchronous counter using T flip flop.

3) Explain operation of JK flip flop and How race around condition can be
eliminated.

_____________________
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minutes in Answer Book on Page No. 3. Each question
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only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Figure to right indicate full marks.

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

SECTION – I

1. Choose the correct answer : (7×1=7)

1) How many op-amp are required for implantation of equation Vo = Vi ?
a) 4 b) 3 c) 2 d) 1

2) A Voltage follower
a) Has unity gain of 1 b) Has no feedback resistor
c) Is non inverting d) All of these

3) A differential amplifier
a) Is part of an op-amp b) Has one input and one output
c) Has two outputs d) Both a) and c)

4) When a step input is given to an op-amp integrator, the output will be
a) A ramp b) A rectangular wave
c) Sinusoidal wave d) Triangular wave with Dc bias

5) A Non inverting closed loop op amp circuit generally has a gain factor.
a) Less than one b) Greater than one
c) Zero d) Equal to one

6) If ground is applied to the (+) terminal of an inverting op-amp the (–) terminal
will
a) Not need an input resistor b) Have high reverse current
c) Be virtual ground d) Not invert the signal

P.T.O.
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7) The ideal op-amp has
a) Ri = ∞ , A = ∞ , Ro = 0 b) Ri = 0, A = ∞ , Ro = 0
c) Ri = ∞ , A = ∞ , Ro = ∞ d) Ri = 0, A = ∞ , Ro = ∞

SECTION – II
(7×1=7)

8) The one’s complement of 10111001 is
a) 01000111 b) 01000110
c) 11000110 d) 10101010

9) The output of combinational circuit depends upon
a) Present input only b) Past input only
c) Both present and past inputs d) None of these

10) If two J-K flip flop are connected and held as a single input, then circuit is
a) S-R flip flop b) T flip flop
c) D flip flop d) Not a flip flop

11) A Modulus 2 Johnson counter requires minimum of
a) 10 flip flop b) 6 flip flop
c) 12 flip flop d) 2 flip flop

12) A digital circuit that can count clock pulse is called as
a) Latch b) Counter
c) Shift register d) Trigger

13) The BCD counter is also called as __________ counter.
a) Binary b) Decade
c) Full modulus d) Divide by 10

14) The logic gate which produces a zero output when one or both of the inputs
are one is called _____________ gate.
a) AND b) OR
c) NAND d) NOR

______________
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Instructions : 1) All questions are compulsory.

2) Figure to right indicate full marks.

SECTION – I

2. Solve any four : (4×4=16)

1) Draw and explain block diagram of operational amplifier.

2) With neat circuit diagram explain working of subtractor.

3) Determine the output voltage for non-inverting amplifier using 741, Rf = 10 KΩ ,

R = 1KΩ  and input supplied 10 mV and 3 V, also comment on the output.

4) Explain DC analysis of differential amplifier (DIBO).

5) Draw and explain instrumentation amplifier.

3. Solve any two : (2×6=12)

1) Derive voltage gain, input resistance and output resistance for voltage shunt

feedback op-amp.

2) Explain working of Practical Integrator with frequency response.

3) The IC 741 having following parameters is connected as non inverting amplifier

with R1 = 1 kΩ  and RF = 10 KΩ  A = 200000, Ri = 2 MΩ , Ro = 75 Ω , fo = 5 Hz,

Supply voltage = + – 15 V, Output voltage swing = + – 13 V. Compute the

values of AF, RiF, RoF, fF and VOOT.
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SECTION – II

4. Solve any four : (4×4=16)

1) Implement the following using NOR gate MΠ  (1, 3, 7, 11, 15) d (0, 2, 5).

2) Obtain canonical sum of product form of the equation Y(A, B) = A + B.

3) Explain 4 bit ring counter.

4) With truth table explain operation of SR flip flop.

5) Implement following using 4 : 1MUX f(P, Q, R) = m∑ (1, 3, 5, 6).

5. Solve any two : (2×6=12)

1) Explain multiplexing and demultiplexing. Name the IC that are used as
multiplexer and demultiplexer. Obtain an XOR gate using 2 : 1 multiplexer.

2) Design 2 bit synchronous counter using T flip flop.

3) Explain operation of JK flip flop and How race around condition can be
eliminated.

_____________________
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Seat
No. Set P

T.E. (Electrical Engineering) (Part– I) (CGPA) Examination, 2017
POWER SYSTEM ANALYSIS

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00. p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data 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 : 14

1. Objective questions : 14

1) The per unit value of any quantity is defined as ____________

a) (The actual value in any units) × (The base value in the same units)

b)
   The actual value in any units___________________________
The base value in the same units

c) The base value in the any units_________________________
The actual value in same units

d)                         1___________________________
The actual value in the same units

2) Percentage value is __________ times per unit value.
a) 100 b) 1/100 c) 10 d) 1/10

3) The per unit impedance of a circuit element is 0.40. If the base kV and base MVA
are halved, then the new value of per unit impedance of the circuit element will be
_______
a) 0.40 b) 0.80 c) 0.20 d) 0.004

4) Normally Zbus Matrix is a
a) Null matrix b) Sparse matrix c) Full matrix d) Unity matrix

5) Which among these quantities are to be determined in slack bus ?
a) P and Q b) Q and |V| c) |V| and δ d) Q and δ

6) In a power system the maximum numbers of buses are _________
a) PV buses b) Slack buses
c) PQ buses d) Any of the above

P.T.O.
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7) Which one of the following is correct ?

a) ddd XXX =′=″ b) ddd XXX <′<″

c)
2

X
X d

d =″ d)
2

X
X d

d =′

8) Below figure shows the zero sequence network of transformer. Transformer
connections are ______________

The transformers T1 and T2 are connected as :

a) b) c) d)

9) Which of the following results in a symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phases to earth fault d) Two phase to earth

10) In case of single line to ground fault ____________
a) All sequence networks are connected in parallel
b) All sequence networks are connected in series
c) Positive and negative sequence networks are connected in parallel
d) Zero and negative sequence networks are connected in series

11) Zero sequence fault current is absent when fault is
a) Single line to ground fault b) Line to line fault
c) Double line to ground fault d) None of the above

12) If the torque angle keeps on increasing with time, then the system is
a) Unstable b) Stable
c) Marginally stable d) None of the above

13) Which of the following method/s can be used to improve the stability of the
system ?
a) Use of double circuit line b) Series compensation of line
c) Use of bundled conductors d) All of the above

14) In an extra high voltage transmission line ; earth wire is provided to protect the line
against __________
a) Switching surge b) Lightening surge
c) Corona effect d) Ensure fault voltages

______________
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 T.E. (Electrical Engineering) (Part– I) (CGPA) Examination, 2017
POWER SYSTEM ANALYSIS

Day and Date : Wednesday, 29-11-2017 Marks : 56

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

Instructions : 1) All questions are compulsory.

2) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (4×3=12)

a) Explain a transient on a transmission line.

b) Express the representation of synchronous machine model in pu (per unit) system.

c) Fig. shows a generator feeding two motors— through transformers and line. The

ratings and reactances are as under

Generator – 100 MVA, 11 kV, 3 φ , x = 20%

Transformer – T1 – 3 φ , 100 MVA, 11/132 kV, x = 5%

Transformer – T2 – bank of three 1 φ  transformers, each rated at 35 MVA,

66/11 kV x = 4x

Motor m1 = 40 MVA, 3 φ , 10 kV, x = 20x

Motor m2 = 60 MVA, 3 φ , 11 kV, x = 15%.

The line reactance is 80 Ω .

Select suitable base values. Draw reactance diagram. Indicate pu reactances on

the diagram.
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d) Determine x bus as shown in fig.
  line      Z in pu
1 – 2 0.25 + j1.00
1 – 3 0.20 + j 0.8
1 – 4 0.30 + j 1.2
2 – 3 0.20 + j 0.8
3 – 4 0.15 + j 0.6

e) What is per unit system (pu) ? Explain the advantages of pu system.

3. a) A synchronous generator feeds bus – 1 of a system. A power network feeds
bus – 2 of the system. Buses – 1 and 2 are connected through a transformer
and a xn line. Per unit reactances of the various compounds are
Genr – (connected to BB 1) = 0.25
Transformer = 0.12
Transmission line = 0.28
The power network can be represented by a generator with a reactance (unknown
in series)
With the generator on no load and with 1.0 pu voltage at each bus under operating

condition. A 3 φ  short circuit occurring on bus 1. Causes a current of 5.0 pu to flow
into the fault. Determine the equivalent reactance of the power system network. 8

b) Write a short note on selection of circuit breaker. 8

OR

b) Write a computation calculation algorithmic method of Gauss Seidel methods. 8

SECTION – II

4. Solve any four : (4×3=12)

a) Explain the phenomena of lightening. Give the names of different types of lighting
arresters.

b) Derive an inter connection of sequence network for a LG fault.

c) The line current in a 3 φ  system are °= 605Ia , °−= 605Ib  and Ie = 0 A. Find the

symmetrical components.
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d) Explain how an unbalanced set of 3 φ voltages can be represented by three set of
symmetrical components.

e) Draw the zero sequence diagram of the following power system n/w.

5. Solve any two : (8×2=16)

a) Draw a diagram showing inter connection of sequence n/w for double line to
ground fault. Derive an expression for the currents and voltage.

b) Determine the fault current in each phase following a double line to ground fault
occurs at the terminals of star connected systems synchronous machine is
operating initially at no load open circuit voltage of 1.0 pu. The +ve, –ve and
zero sequence reactance of generator are respectively j0.35, j0.25 and j0.20
and its star point is isolated from ground.

c) For the power system shown in figure draw +ve, –ve and zero sequence
networks.

_____________________

�������	
� -5- SLR-TJ – 362



Set P



�������	
� SLR-TJ – 362
Seat
No. Set Q

T.E. (Electrical Engineering) (Part– I) (CGPA) Examination, 2017
POWER SYSTEM ANALYSIS

Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00. p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data 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 : 14

1. Objective questions : 14

1) Below figure shows the zero sequence network of transformer. Transformer
connections are ______________

The transformers T1 and T2 are connected as :

a) b) c) d)

2) Which of the following results in a symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phases to earth fault d) Two phase to earth

3) In case of single line to ground fault ____________
a) All sequence networks are connected in parallel
b) All sequence networks are connected in series
c) Positive and negative sequence networks are connected in parallel
d) Zero and negative sequence networks are connected in series

4) Zero sequence fault current is absent when fault is
a) Single line to ground fault b) Line to line fault
c) Double line to ground fault d) None of the above

P.T.O.
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5) If the torque angle keeps on increasing with time, then the system is
a) Unstable b) Stable
c) Marginally stable d) None of the above

6) Which of the following method/s can be used to improve the stability of the
system ?
a) Use of double circuit line b) Series compensation of line
c) Use of bundled conductors d) All of the above

7) In an extra high voltage transmission line ; earth wire is provided to protect the line
against __________
a) Switching surge b) Lightening surge
c) Corona effect d) Ensure fault voltages

8) The per unit value of any quantity is defined as ____________

a) (The actual value in any units) × (The base value in the same units)

b)
   The actual value in any units___________________________
The base value in the same units

c) The base value in the any units_________________________
The actual value in same units

d)                         1___________________________
The actual value in the same units

9) Percentage value is __________ times per unit value.
a) 100 b) 1/100 c) 10 d) 1/10

10) The per unit impedance of a circuit element is 0.40. If the base kV and base MVA
are halved, then the new value of per unit impedance of the circuit element will be
_______
a) 0.40 b) 0.80 c) 0.20 d) 0.004

11) Normally Zbus Matrix is a
a) Null matrix b) Sparse matrix c) Full matrix d) Unity matrix

12) Which among these quantities are to be determined in slack bus ?
a) P and Q b) Q and |V| c) |V| and δ d) Q and δ

13) In a power system the maximum numbers of buses are _________
a) PV buses b) Slack buses
c) PQ buses d) Any of the above

14) Which one of the following is correct ?

a) ddd XXX =′=″ b) ddd XXX <′<″

c)
2

X
X d

d =″ d)
2

X
X d

d =′

______________
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Day and Date : Wednesday, 29-11-2017 Marks : 56

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

Instructions : 1) All questions are compulsory.

2) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (4×3=12)

a) Explain a transient on a transmission line.

b) Express the representation of synchronous machine model in pu (per unit) system.

c) Fig. shows a generator feeding two motors— through transformers and line. The

ratings and reactances are as under

Generator – 100 MVA, 11 kV, 3 φ , x = 20%

Transformer – T1 – 3 φ , 100 MVA, 11/132 kV, x = 5%

Transformer – T2 – bank of three 1 φ  transformers, each rated at 35 MVA,

66/11 kV x = 4x

Motor m1 = 40 MVA, 3 φ , 10 kV, x = 20x

Motor m2 = 60 MVA, 3 φ , 11 kV, x = 15%.

The line reactance is 80 Ω .

Select suitable base values. Draw reactance diagram. Indicate pu reactances on

the diagram.
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d) Determine x bus as shown in fig.
  line      Z in pu
1 – 2 0.25 + j1.00
1 – 3 0.20 + j 0.8
1 – 4 0.30 + j 1.2
2 – 3 0.20 + j 0.8
3 – 4 0.15 + j 0.6

e) What is per unit system (pu) ? Explain the advantages of pu system.

3. a) A synchronous generator feeds bus – 1 of a system. A power network feeds
bus – 2 of the system. Buses – 1 and 2 are connected through a transformer
and a xn line. Per unit reactances of the various compounds are
Genr – (connected to BB 1) = 0.25
Transformer = 0.12
Transmission line = 0.28
The power network can be represented by a generator with a reactance (unknown
in series)
With the generator on no load and with 1.0 pu voltage at each bus under operating

condition. A 3 φ  short circuit occurring on bus 1. Causes a current of 5.0 pu to flow
into the fault. Determine the equivalent reactance of the power system network. 8

b) Write a short note on selection of circuit breaker. 8

OR

b) Write a computation calculation algorithmic method of Gauss Seidel methods. 8

SECTION – II

4. Solve any four : (4×3=12)

a) Explain the phenomena of lightening. Give the names of different types of lighting
arresters.

b) Derive an inter connection of sequence network for a LG fault.

c) The line current in a 3 φ  system are °= 605Ia , °−= 605Ib  and Ie = 0 A. Find the

symmetrical components.
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d) Explain how an unbalanced set of 3 φ voltages can be represented by three set of
symmetrical components.

e) Draw the zero sequence diagram of the following power system n/w.

5. Solve any two : (8×2=16)

a) Draw a diagram showing inter connection of sequence n/w for double line to
ground fault. Derive an expression for the currents and voltage.

b) Determine the fault current in each phase following a double line to ground fault
occurs at the terminals of star connected systems synchronous machine is
operating initially at no load open circuit voltage of 1.0 pu. The +ve, –ve and
zero sequence reactance of generator are respectively j0.35, j0.25 and j0.20
and its star point is isolated from ground.

c) For the power system shown in figure draw +ve, –ve and zero sequence
networks.

_____________________
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Day and Date : Wednesday, 29-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00. p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data 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 : 14

1. Objective questions : 14

1) Which among these quantities are to be determined in slack bus ?
a) P and Q b) Q and |V| c) |V| and δ d) Q and δ

2) In a power system the maximum numbers of buses are _________
a) PV buses b) Slack buses
c) PQ buses d) Any of the above

3) Which one of the following is correct ?

a) ddd XXX =′=″ b) ddd XXX <′<″

c)
2

X
X d

d =″ d)
2

X
X d

d =′

4) Below figure shows the zero sequence network of transformer. Transformer
connections are ______________

The transformers T1 and T2 are connected as :

a) b) c) d)

P.T.O.
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5) Which of the following results in a symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phases to earth fault d) Two phase to earth

6) In case of single line to ground fault ____________
a) All sequence networks are connected in parallel
b) All sequence networks are connected in series
c) Positive and negative sequence networks are connected in parallel
d) Zero and negative sequence networks are connected in series

7) Zero sequence fault current is absent when fault is
a) Single line to ground fault b) Line to line fault
c) Double line to ground fault d) None of the above

8) If the torque angle keeps on increasing with time, then the system is
a) Unstable b) Stable
c) Marginally stable d) None of the above

9) Which of the following method/s can be used to improve the stability of the
system ?
a) Use of double circuit line b) Series compensation of line
c) Use of bundled conductors d) All of the above

10) In an extra high voltage transmission line ; earth wire is provided to protect the line
against __________
a) Switching surge b) Lightening surge
c) Corona effect d) Ensure fault voltages

11) The per unit value of any quantity is defined as ____________

a) (The actual value in any units) × (The base value in the same units)

b)
   The actual value in any units___________________________
The base value in the same units

c) The base value in the any units_________________________
The actual value in same units

d)                         1___________________________
The actual value in the same units

12) Percentage value is __________ times per unit value.
a) 100 b) 1/100 c) 10 d) 1/10

13) The per unit impedance of a circuit element is 0.40. If the base kV and base MVA
are halved, then the new value of per unit impedance of the circuit element will be
_______
a) 0.40 b) 0.80 c) 0.20 d) 0.004

14) Normally Zbus Matrix is a
a) Null matrix b) Sparse matrix c) Full matrix d) Unity matrix

______________
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Day and Date : Wednesday, 29-11-2017 Marks : 56

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

Instructions : 1) All questions are compulsory.

2) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (4×3=12)

a) Explain a transient on a transmission line.

b) Express the representation of synchronous machine model in pu (per unit) system.

c) Fig. shows a generator feeding two motors— through transformers and line. The

ratings and reactances are as under

Generator – 100 MVA, 11 kV, 3 φ , x = 20%

Transformer – T1 – 3 φ , 100 MVA, 11/132 kV, x = 5%

Transformer – T2 – bank of three 1 φ  transformers, each rated at 35 MVA,

66/11 kV x = 4x

Motor m1 = 40 MVA, 3 φ , 10 kV, x = 20x

Motor m2 = 60 MVA, 3 φ , 11 kV, x = 15%.

The line reactance is 80 Ω .

Select suitable base values. Draw reactance diagram. Indicate pu reactances on

the diagram.
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d) Determine x bus as shown in fig.
  line      Z in pu
1 – 2 0.25 + j1.00
1 – 3 0.20 + j 0.8
1 – 4 0.30 + j 1.2
2 – 3 0.20 + j 0.8
3 – 4 0.15 + j 0.6

e) What is per unit system (pu) ? Explain the advantages of pu system.

3. a) A synchronous generator feeds bus – 1 of a system. A power network feeds
bus – 2 of the system. Buses – 1 and 2 are connected through a transformer
and a xn line. Per unit reactances of the various compounds are
Genr – (connected to BB 1) = 0.25
Transformer = 0.12
Transmission line = 0.28
The power network can be represented by a generator with a reactance (unknown
in series)
With the generator on no load and with 1.0 pu voltage at each bus under operating

condition. A 3 φ  short circuit occurring on bus 1. Causes a current of 5.0 pu to flow
into the fault. Determine the equivalent reactance of the power system network. 8

b) Write a short note on selection of circuit breaker. 8

OR

b) Write a computation calculation algorithmic method of Gauss Seidel methods. 8

SECTION – II

4. Solve any four : (4×3=12)

a) Explain the phenomena of lightening. Give the names of different types of lighting
arresters.

b) Derive an inter connection of sequence network for a LG fault.

c) The line current in a 3 φ  system are °= 605Ia , °−= 605Ib  and Ie = 0 A. Find the

symmetrical components.



Set R

d) Explain how an unbalanced set of 3 φ voltages can be represented by three set of
symmetrical components.

e) Draw the zero sequence diagram of the following power system n/w.

5. Solve any two : (8×2=16)

a) Draw a diagram showing inter connection of sequence n/w for double line to
ground fault. Derive an expression for the currents and voltage.

b) Determine the fault current in each phase following a double line to ground fault
occurs at the terminals of star connected systems synchronous machine is
operating initially at no load open circuit voltage of 1.0 pu. The +ve, –ve and
zero sequence reactance of generator are respectively j0.35, j0.25 and j0.20
and its star point is isolated from ground.

c) For the power system shown in figure draw +ve, –ve and zero sequence
networks.

_____________________
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Instructions : 1) All questions are compulsory.
2) Assume suitable data 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 : 14

1. Objective questions : 14

1) In case of single line to ground fault ____________
a) All sequence networks are connected in parallel
b) All sequence networks are connected in series
c) Positive and negative sequence networks are connected in parallel
d) Zero and negative sequence networks are connected in series

2) Zero sequence fault current is absent when fault is
a) Single line to ground fault
b) Line to line fault
c) Double line to ground fault
d) None of the above

3) If the torque angle keeps on increasing with time, then the system is
a) Unstable b) Stable
c) Marginally stable d) None of the above

4) Which of the following method/s can be used to improve the stability of the
system ?
a) Use of double circuit line b) Series compensation of line
c) Use of bundled conductors d) All of the above

5) In an extra high voltage transmission line ; earth wire is provided to protect the line
against __________
a) Switching surge
b) Lightening surge
c) Corona effect
d) Ensure fault voltages

P.T.O.
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6) The per unit value of any quantity is defined as ____________

a) (The actual value in any units) × (The base value in the same units)

b)
   The actual value in any units___________________________
The base value in the same units

c) The base value in the any units_________________________
The actual value in same units

d)                         1___________________________
The actual value in the same units

7) Percentage value is __________ times per unit value.
a) 100 b) 1/100 c) 10 d) 1/10

8) The per unit impedance of a circuit element is 0.40. If the base kV and base MVA are
halved, then the new value of per unit impedance of the circuit element will be ______
a) 0.40 b) 0.80 c) 0.20 d) 0.004

9) Normally Zbus Matrix is a
a) Null matrix b) Sparse matrix c) Full matrix d) Unity matrix

10) Which among these quantities are to be determined in slack bus ?
a) P and Q b) Q and |V| c) |V| and δ d) Q and δ

11) In a power system the maximum numbers of buses are _________
a) PV buses b) Slack buses
c) PQ buses d) Any of the above

12) Which one of the following is correct ?

a) ddd XXX =′=″ b) ddd XXX <′<″

c)
2

X
X d

d =″ d)
2

X
X d

d =′

13) Below figure shows the zero sequence network of transformer. Transformer
connections are ______________

The transformers T1 and T2 are connected as :

a) b) c) d)

14) Which of the following results in a symmetrical fault ?
a) Single line to ground fault b) Phase to phase fault
c) All the three phases to earth fault d) Two phase to earth

______________
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Day and Date : Wednesday, 29-11-2017 Marks : 56

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

Instructions : 1) All questions are compulsory.

2) Assume suitable data if necessary.

SECTION – I

2. Solve any four : (4×3=12)

a) Explain a transient on a transmission line.

b) Express the representation of synchronous machine model in pu (per unit) system.

c) Fig. shows a generator feeding two motors— through transformers and line. The

ratings and reactances are as under

Generator – 100 MVA, 11 kV, 3 φ , x = 20%

Transformer – T1 – 3 φ , 100 MVA, 11/132 kV, x = 5%

Transformer – T2 – bank of three 1 φ  transformers, each rated at 35 MVA,

66/11 kV x = 4x

Motor m1 = 40 MVA, 3 φ , 10 kV, x = 20x

Motor m2 = 60 MVA, 3 φ , 11 kV, x = 15%.

The line reactance is 80 Ω .

Select suitable base values. Draw reactance diagram. Indicate pu reactances on

the diagram.
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d) Determine x bus as shown in fig.
  line      Z in pu
1 – 2 0.25 + j1.00
1 – 3 0.20 + j 0.8
1 – 4 0.30 + j 1.2
2 – 3 0.20 + j 0.8
3 – 4 0.15 + j 0.6

e) What is per unit system (pu) ? Explain the advantages of pu system.

3. a) A synchronous generator feeds bus – 1 of a system. A power network feeds
bus – 2 of the system. Buses – 1 and 2 are connected through a transformer
and a xn line. Per unit reactances of the various compounds are
Genr – (connected to BB 1) = 0.25
Transformer = 0.12
Transmission line = 0.28
The power network can be represented by a generator with a reactance (unknown
in series)
With the generator on no load and with 1.0 pu voltage at each bus under operating

condition. A 3 φ  short circuit occurring on bus 1. Causes a current of 5.0 pu to flow
into the fault. Determine the equivalent reactance of the power system network. 8

b) Write a short note on selection of circuit breaker. 8

OR

b) Write a computation calculation algorithmic method of Gauss Seidel methods. 8

SECTION – II

4. Solve any four : (4×3=12)

a) Explain the phenomena of lightening. Give the names of different types of lighting
arresters.

b) Derive an inter connection of sequence network for a LG fault.

c) The line current in a 3 φ  system are °= 605Ia , °−= 605Ib  and Ie = 0 A. Find the

symmetrical components.
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d) Explain how an unbalanced set of 3 φ voltages can be represented by three set of
symmetrical components.

e) Draw the zero sequence diagram of the following power system n/w.

5. Solve any two : (8×2=16)

a) Draw a diagram showing inter connection of sequence n/w for double line to
ground fault. Derive an expression for the currents and voltage.

b) Determine the fault current in each phase following a double line to ground fault
occurs at the terminals of star connected systems synchronous machine is
operating initially at no load open circuit voltage of 1.0 pu. The +ve, –ve and
zero sequence reactance of generator are respectively j0.35, j0.25 and j0.20
and its star point is isolated from ground.

c) For the power system shown in figure draw +ve, –ve and zero sequence
networks.

_____________________
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T.E. (Electrical Engineering) (Part – I) (CGPA) Examination, 2017
ELECTRICAL MACHINES – III

Day and Date : Thursday, 7-12-2017 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 : 14

1) An alternator is also called as _________ generator.
a) synchronous b) asynchronous
c) Rosenberg d) none of these

2) A turbo alternator uses
a) salient pole field structure b) non salient pole field structure
c) rotating a.c. armature winding d) none of these

3) High speed alternators are driven by
a) diesel engines b) hydraulic turbines
c) steam turbines d) none of these

4) Turbo alternators have rotors of
a) small diameter and long axial length
b) large diameter and long axial length
c) large diameter and small axial length
d) same diameter and axial length

5) In the armature winding of an alternator, the coil span falls short of full
pitch by 60° (electrical). The pitch factor is
a) 0.866 b) 0.5 c) 0.25 d) none of these

6) The regulation of an alternator is given as

a)
V EO

100*V
−

b) 100*V
VEO −

c) 100*EO
V

d) none of these

P.T.O.
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7) The short circuit characteristics of an alternator is
a) always linear b) always non-linear
c) either a) or b) d) none of these

8) The voltage regulation of an alternator having 0.75 leading p.f. load, no load
induced e.m.f. of 2400 V and rated terminal voltage of 3000 V is ________
percent.
a) 20 b) – 20 c) 150 d) – 26.7

9) Zero power factor method of an alternator is used to find its
a) efficiency b) voltage regulation
c) armature resistance d) synchronous impedance

10) The regulation of an alternator is
a) the reduction in terminal voltage when alternator is loaded
b) the variation of terminal voltage under the conditions of maximum and

minimum excitation
c) the increase in terminal voltage when load is thrown off
d) the change in terminal voltage from lagging power factor to leading power

factor

11) The rotational speed of a given stepper motor is determined solely by the
a) shaft load b) step pulse frequency
c) polarity of stator current d) magnitude of stator current

12) A stepper motor may be considered as a ___________ converter.
a) dc to dc b) ac to ac
c) dc to ac d) digital-to-analog

13) The rotor of a stepper motor has no
a) windings b) commutator c) brushes d) all of the above

14) Wave excitation of a stepper motor results in
a) microstepping b) half-stepping
c) increased step angle d) reduced resolution

______________
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T.E. (Electrical Engineering) (Part – I) (CGPA) Examination, 2017
ELECTRICAL MACHINES – III

Day and Date : ,Thursday, 7-12-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

2. Solve any four : 16
1) Explain EMF method for calculation of voltage regulation of an alternator.
2) Derive an e.m.f. equation of an alternator.
3) A 12-pole 3-phase 50Hz star connected alternator has 72 slots. The flux per

pole is 0.0988 Wb. Calculate :
a) terminal e.m.f. for full pitch coils and 8 conductors per slot.
b) the terminal if the coil span is reduced to 2/3 of the pole pitch.

4) Derive the expression for pitch factor and distribution factor.
5) Explain the methods of synchronization.
6) Calculate the distribution factor for a single phase alternator having 6 slots/

pole :
a) when all the slots are wound and
b) when only four adjacent slots per pole are wound, the remaining slots

being unwound.

3. Solve any two : 12

1) A 3-phase star connected 1000 kVA 2000 V 50 Hz alternator gave following
O.C. and S. C. test readings :

  Field current  10    20    25   30  40  50

  O.C. line V 800 1500 1760 2000 2350 2600

  S. C. current 200  250  300

The armature resistance is 0.2Ω . Determine voltage regulation by using
MMF method at  :
a) 0.8 p.f. lagging
b) 0.8 p.f. leading.

Seat
No.
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2) Derive an expression for power developed in :
i) salient pole type alternator
ii) non salient pole type alternator.

3) With neat sketch, explain working principle, operation and types of an
alternator.

4. Solve any four : 16

1) With neat sketch, explain synchronous condenser.

2) With neat sketch, explain switched reluctance motor.

3) Explain V and inverted V curves for synchronous motor.

4) With neat sketch, explain phasor diagrams for synchronous motor.

5) With neat sketch, explain low inertia DC motor.

6) With neat sketch, explain Universal Motor.

5. Solve any two : 12

1) Write notes on :
a) Single stack variable reluctance stepper motor.
b) Multi stack variable reluctance stepper motor.

2) Explain AC and DC servomotor.

3) Why synchronous motor is not self starting ? How unidirectional torque is
obtained ? What is the use of damper winding in synchronous motor.

_____________________
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ELECTRICAL MACHINES – III

Day and Date : Thursday, 7-12-2017 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 : 14

1) The voltage regulation of an alternator having 0.75 leading p.f. load, no load
induced e.m.f. of 2400 V and rated terminal voltage of 3000 V is ________
percent.
a) 20 b) – 20 c) 150 d) – 26.7

2) Zero power factor method of an alternator is used to find its
a) efficiency b) voltage regulation
c) armature resistance d) synchronous impedance

3) The regulation of an alternator is
a) the reduction in terminal voltage when alternator is loaded
b) the variation of terminal voltage under the conditions of maximum and

minimum excitation
c) the increase in terminal voltage when load is thrown off
d) the change in terminal voltage from lagging power factor to leading power

factor

4) The rotational speed of a given stepper motor is determined solely by the
a) shaft load b) step pulse frequency
c) polarity of stator current d) magnitude of stator current

5) A stepper motor may be considered as a ___________ converter.
a) dc to dc b) ac to ac
c) dc to ac d) digital-to-analog

P.T.O.
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6) The rotor of a stepper motor has no
a) windings b) commutator c) brushes d) all of the above

7) Wave excitation of a stepper motor results in
a) microstepping b) half-stepping
c) increased step angle d) reduced resolution

8) An alternator is also called as _________ generator.
a) synchronous b) asynchronous
c) Rosenberg d) none of these

9) A turbo alternator uses
a) salient pole field structure b) non salient pole field structure
c) rotating a.c. armature winding d) none of these

10) High speed alternators are driven by
a) diesel engines b) hydraulic turbines
c) steam turbines d) none of these

11) Turbo alternators have rotors of
a) small diameter and long axial length
b) large diameter and long axial length
c) large diameter and small axial length
d) same diameter and axial length

12) In the armature winding of an alternator, the coil span falls short of full
pitch by 60° (electrical). The pitch factor is
a) 0.866 b) 0.5 c) 0.25 d) none of these

13) The regulation of an alternator is given as

a)
V EO

100*V
−

b) 100*V
VEO −

c) 100*EO
V

d) none of these

14) The short circuit characteristics of an alternator is
a) always linear b) always non-linear
c) either a) or b) d) none of these

______________
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2. Solve any four : 16
1) Explain EMF method for calculation of voltage regulation of an alternator.
2) Derive an e.m.f. equation of an alternator.
3) A 12-pole 3-phase 50Hz star connected alternator has 72 slots. The flux per

pole is 0.0988 Wb. Calculate :
a) terminal e.m.f. for full pitch coils and 8 conductors per slot.
b) the terminal if the coil span is reduced to 2/3 of the pole pitch.

4) Derive the expression for pitch factor and distribution factor.
5) Explain the methods of synchronization.
6) Calculate the distribution factor for a single phase alternator having 6 slots/

pole :
a) when all the slots are wound and
b) when only four adjacent slots per pole are wound, the remaining slots

being unwound.

3. Solve any two : 12

1) A 3-phase star connected 1000 kVA 2000 V 50 Hz alternator gave following
O.C. and S. C. test readings :

  Field current  10    20    25   30  40  50

  O.C. line V 800 1500 1760 2000 2350 2600

  S. C. current 200  250  300

The armature resistance is 0.2Ω . Determine voltage regulation by using
MMF method at  :
a) 0.8 p.f. lagging
b) 0.8 p.f. leading.

Seat
No.
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2) Derive an expression for power developed in :
i) salient pole type alternator
ii) non salient pole type alternator.

3) With neat sketch, explain working principle, operation and types of an
alternator.

4. Solve any four : 16

1) With neat sketch, explain synchronous condenser.

2) With neat sketch, explain switched reluctance motor.

3) Explain V and inverted V curves for synchronous motor.

4) With neat sketch, explain phasor diagrams for synchronous motor.

5) With neat sketch, explain low inertia DC motor.

6) With neat sketch, explain Universal Motor.

5. Solve any two : 12

1) Write notes on :
a) Single stack variable reluctance stepper motor.
b) Multi stack variable reluctance stepper motor.

2) Explain AC and DC servomotor.

3) Why synchronous motor is not self starting ? How unidirectional torque is
obtained ? What is the use of damper winding in synchronous motor.

_____________________
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Day and Date : Thursday, 7-12-2017 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 : 14

1) In the armature winding of an alternator, the coil span falls short of full
pitch by 60° (electrical). The pitch factor is
a) 0.866 b) 0.5 c) 0.25 d) none of these

2) The regulation of an alternator is given as

a)
V EO

100*V
−

b) 100*V
VEO −

c) 100*EO
V

d) none of these

3) The short circuit characteristics of an alternator is
a) always linear b) always non-linear
c) either a) or b) d) none of these

4) The voltage regulation of an alternator having 0.75 leading p.f. load, no load
induced e.m.f. of 2400 V and rated terminal voltage of 3000 V is ________
percent.
a) 20 b) – 20 c) 150 d) – 26.7

5) Zero power factor method of an alternator is used to find its
a) efficiency b) voltage regulation
c) armature resistance d) synchronous impedance

6) The regulation of an alternator is
a) the reduction in terminal voltage when alternator is loaded
b) the variation of terminal voltage under the conditions of maximum and

minimum excitation
c) the increase in terminal voltage when load is thrown off
d) the change in terminal voltage from lagging power factor to leading power

factor P.T.O.
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7) The rotational speed of a given stepper motor is determined solely by the
a) shaft load b) step pulse frequency
c) polarity of stator current d) magnitude of stator current

8) A stepper motor may be considered as a ___________ converter.
a) dc to dc b) ac to ac
c) dc to ac d) digital-to-analog

9) The rotor of a stepper motor has no
a) windings b) commutator c) brushes d) all of the above

10) Wave excitation of a stepper motor results in
a) microstepping b) half-stepping
c) increased step angle d) reduced resolution

11) An alternator is also called as _________ generator.
a) synchronous b) asynchronous
c) Rosenberg d) none of these

12) A turbo alternator uses
a) salient pole field structure b) non salient pole field structure
c) rotating a.c. armature winding d) none of these

13) High speed alternators are driven by
a) diesel engines b) hydraulic turbines
c) steam turbines d) none of these

14) Turbo alternators have rotors of
a) small diameter and long axial length
b) large diameter and long axial length
c) large diameter and small axial length
d) same diameter and axial length

______________



Set R

�������	
�� -3- SLR-TJ – 365

T.E. (Electrical Engineering) (Part – I) (CGPA) Examination, 2017
ELECTRICAL MACHINES – III
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2. Solve any four : 16
1) Explain EMF method for calculation of voltage regulation of an alternator.
2) Derive an e.m.f. equation of an alternator.
3) A 12-pole 3-phase 50Hz star connected alternator has 72 slots. The flux per

pole is 0.0988 Wb. Calculate :
a) terminal e.m.f. for full pitch coils and 8 conductors per slot.
b) the terminal if the coil span is reduced to 2/3 of the pole pitch.

4) Derive the expression for pitch factor and distribution factor.
5) Explain the methods of synchronization.
6) Calculate the distribution factor for a single phase alternator having 6 slots/

pole :
a) when all the slots are wound and
b) when only four adjacent slots per pole are wound, the remaining slots

being unwound.

3. Solve any two : 12

1) A 3-phase star connected 1000 kVA 2000 V 50 Hz alternator gave following
O.C. and S. C. test readings :

  Field current  10    20    25   30  40  50

  O.C. line V 800 1500 1760 2000 2350 2600

  S. C. current 200  250  300

The armature resistance is 0.2Ω . Determine voltage regulation by using
MMF method at  :
a) 0.8 p.f. lagging
b) 0.8 p.f. leading.

Seat
No.
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2) Derive an expression for power developed in :
i) salient pole type alternator
ii) non salient pole type alternator.

3) With neat sketch, explain working principle, operation and types of an
alternator.

4. Solve any four : 16

1) With neat sketch, explain synchronous condenser.

2) With neat sketch, explain switched reluctance motor.

3) Explain V and inverted V curves for synchronous motor.

4) With neat sketch, explain phasor diagrams for synchronous motor.

5) With neat sketch, explain low inertia DC motor.

6) With neat sketch, explain Universal Motor.

5. Solve any two : 12

1) Write notes on :
a) Single stack variable reluctance stepper motor.
b) Multi stack variable reluctance stepper motor.

2) Explain AC and DC servomotor.

3) Why synchronous motor is not self starting ? How unidirectional torque is
obtained ? What is the use of damper winding in synchronous motor.

_____________________
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T.E. (Electrical Engineering) (Part – I) (CGPA) Examination, 2017
ELECTRICAL MACHINES – III

Day and Date : Thursday, 7-12-2017 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 : 14

1) The regulation of an alternator is
a) the reduction in terminal voltage when alternator is loaded
b) the variation of terminal voltage under the conditions of maximum and

minimum excitation
c) the increase in terminal voltage when load is thrown off
d) the change in terminal voltage from lagging power factor to leading power

factor

2) The rotational speed of a given stepper motor is determined solely by the
a) shaft load b) step pulse frequency
c) polarity of stator current d) magnitude of stator current

3) A stepper motor may be considered as a ___________ converter.
a) dc to dc b) ac to ac
c) dc to ac d) digital-to-analog

4) The rotor of a stepper motor has no
a) windings b) commutator c) brushes d) all of the above

5) Wave excitation of a stepper motor results in
a) microstepping b) half-stepping
c) increased step angle d) reduced resolution

6) An alternator is also called as _________ generator.
a) synchronous b) asynchronous
c) Rosenberg d) none of these

P.T.O.
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7) A turbo alternator uses
a) salient pole field structure b) non salient pole field structure
c) rotating a.c. armature winding d) none of these

8) High speed alternators are driven by
a) diesel engines b) hydraulic turbines
c) steam turbines d) none of these

9) Turbo alternators have rotors of
a) small diameter and long axial length
b) large diameter and long axial length
c) large diameter and small axial length
d) same diameter and axial length

10) In the armature winding of an alternator, the coil span falls short of full
pitch by 60° (electrical). The pitch factor is
a) 0.866 b) 0.5 c) 0.25 d) none of these

11) The regulation of an alternator is given as

a)
V EO

100*V
−

b) 100*V
VEO −

c) 100*EO
V

d) none of these

12) The short circuit characteristics of an alternator is
a) always linear b) always non-linear
c) either a) or b) d) none of these

13) The voltage regulation of an alternator having 0.75 leading p.f. load, no load
induced e.m.f. of 2400 V and rated terminal voltage of 3000 V is ________
percent.
a) 20 b) – 20 c) 150 d) – 26.7

14) Zero power factor method of an alternator is used to find its
a) efficiency b) voltage regulation
c) armature resistance d) synchronous impedance

______________
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T.E. (Electrical Engineering) (Part – I) (CGPA) Examination, 2017
ELECTRICAL MACHINES – III

Day and Date : Thursday, 7-12-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

2. Solve any four : 16
1) Explain EMF method for calculation of voltage regulation of an alternator.
2) Derive an e.m.f. equation of an alternator.
3) A 12-pole 3-phase 50Hz star connected alternator has 72 slots. The flux per

pole is 0.0988 Wb. Calculate :
a) terminal e.m.f. for full pitch coils and 8 conductors per slot.
b) the terminal if the coil span is reduced to 2/3 of the pole pitch.

4) Derive the expression for pitch factor and distribution factor.
5) Explain the methods of synchronization.
6) Calculate the distribution factor for a single phase alternator having 6 slots/

pole :
a) when all the slots are wound and
b) when only four adjacent slots per pole are wound, the remaining slots

being unwound.

3. Solve any two : 12

1) A 3-phase star connected 1000 kVA 2000 V 50 Hz alternator gave following
O.C. and S. C. test readings :

  Field current  10    20    25   30  40  50

  O.C. line V 800 1500 1760 2000 2350 2600

  S. C. current 200  250  300

The armature resistance is 0.2Ω . Determine voltage regulation by using
MMF method at  :
a) 0.8 p.f. lagging
b) 0.8 p.f. leading.

Seat
No.
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2) Derive an expression for power developed in :
i) salient pole type alternator
ii) non salient pole type alternator.

3) With neat sketch, explain working principle, operation and types of an
alternator.

4. Solve any four : 16

1) With neat sketch, explain synchronous condenser.

2) With neat sketch, explain switched reluctance motor.

3) Explain V and inverted V curves for synchronous motor.

4) With neat sketch, explain phasor diagrams for synchronous motor.

5) With neat sketch, explain low inertia DC motor.

6) With neat sketch, explain Universal Motor.

5. Solve any two : 12

1) Write notes on :
a) Single stack variable reluctance stepper motor.
b) Multi stack variable reluctance stepper motor.

2) Explain AC and DC servomotor.

3) Why synchronous motor is not self starting ? How unidirectional torque is
obtained ? What is the use of damper winding in synchronous motor.

_____________________
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SLR-TJ – 369
Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

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

1) Leading compensator network is
a) Equalizer b) High pass filter
c) Low pass filter d) None of the above

2) The function of phase lag network.
a) Increases system stability b) Decreases bandwidth
c) Maintains velocity gain constant d) All of the above

3) Roots of the characteristic equations are
a) Poles of closed loop b) Poles of open loop
c) Zero of closed loop d) Zero of open loop

4) ______________ is not frequency domain.
a) Root locus b) Bode plot c) Nyquist plot d) Polar plot

5) In bode plot the gain cross over frequency is the frequency at which

a) 1)jw(H)jw(G = b) 0)jw(H)jw(G =

c) ∞=)jw(H)jw(G d) K
)jw(H)jw(G

1 =

6) A network has a pole at s = –1 and a zero at s = –2. If this network is excited by
sinusoidal input, the output
a) Leads the input b) Lags the input
c) Is in phase with input d) Decays exponentially to zero

P.T.O.

PSet
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7) The eigen values of linear system are the location of
a) Poles of the system b) Zero of the system
c) Both a) and b) d) Finite pole and zero

8) Observable matrix is given by

a)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nBA

BA

B

�
b)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nAC

AC

A

�
c)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nCA

CA

C

�
d)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nDA

DA

D

�

9) If ⎥
⎦

⎤
⎢
⎣

⎡
+⎥

⎦

⎤
⎢
⎣

⎡
=

1

0
x

10

21
X� u(t) and Y = [b 0] x where b is unknown constant, the

system is
a) Observable for all values of b
b) Unobservable for all values of b
c) Observable for all nonzero values of b
d) Unobservable for all nonzero values of b

10) The state variable description of a linear autonomous system is X� = Ax,
where x is the two dimensional state vector and A is the system matrix

given by A = ⎥
⎦

⎤
⎢
⎣

⎡

02

20
. The roots of the characteristic equation are

a) –2 and +2 b) –j2 and +j2 c) –2 and –2 d) +2 and +2

11) The necessary and sufficient condition to be satisfied for arbitrary pole placement
is that the system should be completely
a) State controllable
b) State observable
c) State controllable and state observable
d) Any of the above

12) Non-linearities can be
a) Incidental b) Intensional c) Linearized d) a) and b)

13) Small coefficient of friction
a) Gives less steady state error
b) Gives more steady state error
c) Has no effect on steady state error
d) None of the above

14) Inherent characteristic of a digital controller is that it accepts ___________ data.
a) Analog b) Sampled c) Either a) or b) d) Intermittent

______________
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SLR-TJ – 369

Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

a) A system whose open loop transfer function is G(s) = 
)4s()1s(s

66.2
++

.

Compensate the system so that it meets the following specifications.
(i) damping ratio ξ  = 0.5, (ii) settling time ts = 10 sec. (iii) velocity error

constant 1
v sec5K −≥ .

b) Explain the design procedure for designing the lag compensator by frequency
response method.

c) Obtain the state space representation of field controlled D.C. motor.

d) Given the state equation ⎥
⎦

⎤
⎢
⎣

⎡

−−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

32

10

x

x

2

1 x(t). Find the state transition matrix

and zero input response for ⎥
⎦

⎤
⎢
⎣

⎡

−
=

1

1
X0

.

e) Derive the realization of lead compensator using electrical network.

3. a) Design a suitable compensator for a system whose open loop transfer function

is G(s) = 
)1s(s

k
+

. So that the compensated system has an undamped natural

frequency nω = 3 rad/sec. and damping ratio ξ  = 0.5. 6

b) Consider a type-1 unity feedback system with an OLTF G(s) = 
)1s(s

K
+

.

It is specified that Kv = 12 sec–1 and P.M. = 40°. Design lead compensator to
meet the specifications. 6

OR
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c) Obtain the state space representation of the system shown in fig. below.

                                Fig. 1
Take x1 = iL   x2 = Vc1   x3 = Vc2  V = u  and y = Vc2.

SECTION – II

4. Solve any four : (4×4=16)
a) Explain any one method of determining state feedback gain matrix K.
b) Derive the pulse T.F. of closed loop systems.
c) Determine the kind of singularity for the following differential equation

0y2y3y =++ ��� .

d) Explain the isocline method for construction of phase trajectories.
e) Determine the z-domain transfer function for the following s-domain transfer

function 
)as(s

a
)s(H

+
= .

5. Solve any two : (2×6=12)

a) A system defined by x�  = Ax + Bu and y = Cx. Where A = ⎥
⎦

⎤
⎢
⎣

⎡

−− 32

10
, B = ⎥

⎦

⎤
⎢
⎣

⎡

2

0

and C = [1  0]. It is desired to have eigenvalues at –3 and –5 by using a state
feedback control u = –Kx. Determine the necessary feedback gain matrix K
and the control signal u.

b) Consider the discrete time unity feedback control system (with sampling period
T = 1 sec.) whose open loop pulse transfer function is given by

G(z) = )1z()3679.0z(
)2642.0z3679.0(K

−−
+

. Determine the range of gain K for stability by

use of the Jury stability test.
c) Explain the stability of nonlinear control system.

_____________________



�������	
� -1- SLR-TJ – 369

Set Q

SLR-TJ – 369
Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

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

1) Observable matrix is given by

a)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nBA

BA

B

�
b)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nAC

AC

A

�
c)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nCA

CA

C

�
d)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nDA

DA

D

�

2) If ⎥
⎦

⎤
⎢
⎣

⎡
+⎥

⎦

⎤
⎢
⎣

⎡
=

1

0
x

10

21
X� u(t) and Y = [b 0] x where b is unknown constant, the

system is
a) Observable for all values of b
b) Unobservable for all values of b
c) Observable for all nonzero values of b
d) Unobservable for all nonzero values of b

3) The state variable description of a linear autonomous system is X� = Ax,
where x is the two dimensional state vector and A is the system matrix

given by A = ⎥
⎦

⎤
⎢
⎣

⎡

02

20
. The roots of the characteristic equation are

a) –2 and +2 b) –j2 and +j2 c) –2 and –2 d) +2 and +2

P.T.O.

QSet
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4) The necessary and sufficient condition to be satisfied for arbitrary pole placement
is that the system should be completely
a) State controllable
b) State observable
c) State controllable and state observable
d) Any of the above

5) Non-linearities can be
a) Incidental b) Intensional c) Linearized d) a) and b)

6) Small coefficient of friction
a) Gives less steady state error
b) Gives more steady state error
c) Has no effect on steady state error
d) None of the above

7) Inherent characteristic of a digital controller is that it accepts ___________ data.
a) Analog b) Sampled c) Either a) or b) d) Intermittent

8) Leading compensator network is
a) Equalizer b) High pass filter
c) Low pass filter d) None of the above

9) The function of phase lag network.
a) Increases system stability b) Decreases bandwidth
c) Maintains velocity gain constant d) All of the above

10) Roots of the characteristic equations are
a) Poles of closed loop b) Poles of open loop
c) Zero of closed loop d) Zero of open loop

11) ______________ is not frequency domain.
a) Root locus b) Bode plot c) Nyquist plot d) Polar plot

12) In bode plot the gain cross over frequency is the frequency at which

a) 1)jw(H)jw(G = b) 0)jw(H)jw(G =

c) ∞=)jw(H)jw(G d) K
)jw(H)jw(G

1 =

13) A network has a pole at s = –1 and a zero at s = –2. If this network is excited by
sinusoidal input, the output
a) Leads the input b) Lags the input
c) Is in phase with input d) Decays exponentially to zero

14) The eigen values of linear system are the location of
a) Poles of the system b) Zero of the system
c) Both a) and b) d) Finite pole and zero

______________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

a) A system whose open loop transfer function is G(s) = 
)4s()1s(s

66.2
++

.

Compensate the system so that it meets the following specifications.
(i) damping ratio ξ  = 0.5, (ii) settling time ts = 10 sec. (iii) velocity error

constant 1
v sec5K −≥ .

b) Explain the design procedure for designing the lag compensator by frequency
response method.

c) Obtain the state space representation of field controlled D.C. motor.

d) Given the state equation ⎥
⎦

⎤
⎢
⎣

⎡

−−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

32

10

x

x

2

1 x(t). Find the state transition matrix

and zero input response for ⎥
⎦

⎤
⎢
⎣

⎡

−
=

1

1
X0

.

e) Derive the realization of lead compensator using electrical network.

3. a) Design a suitable compensator for a system whose open loop transfer function

is G(s) = 
)1s(s

k
+

. So that the compensated system has an undamped natural

frequency nω = 3 rad/sec. and damping ratio ξ  = 0.5. 6

b) Consider a type-1 unity feedback system with an OLTF G(s) = 
)1s(s

K
+

.

It is specified that Kv = 12 sec–1 and P.M. = 40°. Design lead compensator to
meet the specifications. 6

OR
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c) Obtain the state space representation of the system shown in fig. below.

                                Fig. 1
Take x1 = iL   x2 = Vc1   x3 = Vc2  V = u  and y = Vc2.

SECTION – II

4. Solve any four : (4×4=16)
a) Explain any one method of determining state feedback gain matrix K.
b) Derive the pulse T.F. of closed loop systems.
c) Determine the kind of singularity for the following differential equation

0y2y3y =++ ��� .

d) Explain the isocline method for construction of phase trajectories.
e) Determine the z-domain transfer function for the following s-domain transfer

function 
)as(s

a
)s(H

+
= .

5. Solve any two : (2×6=12)

a) A system defined by x�  = Ax + Bu and y = Cx. Where A = ⎥
⎦

⎤
⎢
⎣

⎡

−− 32

10
, B = ⎥

⎦

⎤
⎢
⎣

⎡

2

0

and C = [1  0]. It is desired to have eigenvalues at –3 and –5 by using a state
feedback control u = –Kx. Determine the necessary feedback gain matrix K
and the control signal u.

b) Consider the discrete time unity feedback control system (with sampling period
T = 1 sec.) whose open loop pulse transfer function is given by

G(z) = )1z()3679.0z(
)2642.0z3679.0(K

−−
+

. Determine the range of gain K for stability by

use of the Jury stability test.
c) Explain the stability of nonlinear control system.

_____________________
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SLR-TJ – 369
Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

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

1) In bode plot the gain cross over frequency is the frequency at which

a) 1)jw(H)jw(G = b) 0)jw(H)jw(G =

c) ∞=)jw(H)jw(G d) K
)jw(H)jw(G

1 =

2) A network has a pole at s = –1 and a zero at s = –2. If this network is excited by
sinusoidal input, the output
a) Leads the input b) Lags the input
c) Is in phase with input d) Decays exponentially to zero

3) The eigen values of linear system are the location of
a) Poles of the system b) Zero of the system
c) Both a) and b) d) Finite pole and zero

4) Observable matrix is given by

a)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nBA

BA

B

�
b)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nAC

AC

A

�
c)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nCA

CA

C

�
d)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nDA

DA

D

�

P.T.O.

RSet
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5) If ⎥
⎦

⎤
⎢
⎣

⎡
+⎥

⎦

⎤
⎢
⎣

⎡
=

1

0
x

10

21
X� u(t) and Y = [b 0] x where b is unknown constant, the

system is
a) Observable for all values of b
b) Unobservable for all values of b
c) Observable for all nonzero values of b
d) Unobservable for all nonzero values of b

6) The state variable description of a linear autonomous system is X� = Ax,
where x is the two dimensional state vector and A is the system matrix

given by A = ⎥
⎦

⎤
⎢
⎣

⎡

02

20
. The roots of the characteristic equation are

a) –2 and +2 b) –j2 and +j2 c) –2 and –2 d) +2 and +2

7) The necessary and sufficient condition to be satisfied for arbitrary pole placement
is that the system should be completely
a) State controllable
b) State observable
c) State controllable and state observable
d) Any of the above

8) Non-linearities can be
a) Incidental b) Intensional c) Linearized d) a) and b)

9) Small coefficient of friction
a) Gives less steady state error
b) Gives more steady state error
c) Has no effect on steady state error
d) None of the above

10) Inherent characteristic of a digital controller is that it accepts ___________ data.
a) Analog b) Sampled c) Either a) or b) d) Intermittent

11) Leading compensator network is
a) Equalizer b) High pass filter
c) Low pass filter d) None of the above

12) The function of phase lag network.
a) Increases system stability b) Decreases bandwidth
c) Maintains velocity gain constant d) All of the above

13) Roots of the characteristic equations are
a) Poles of closed loop b) Poles of open loop
c) Zero of closed loop d) Zero of open loop

14) ______________ is not frequency domain.
a) Root locus b) Bode plot c) Nyquist plot d) Polar plot

______________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

a) A system whose open loop transfer function is G(s) = 
)4s()1s(s

66.2
++

.

Compensate the system so that it meets the following specifications.
(i) damping ratio ξ  = 0.5, (ii) settling time ts = 10 sec. (iii) velocity error

constant 1
v sec5K −≥ .

b) Explain the design procedure for designing the lag compensator by frequency
response method.

c) Obtain the state space representation of field controlled D.C. motor.

d) Given the state equation ⎥
⎦

⎤
⎢
⎣

⎡

−−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

32

10

x

x

2

1 x(t). Find the state transition matrix

and zero input response for ⎥
⎦

⎤
⎢
⎣

⎡

−
=

1

1
X0

.

e) Derive the realization of lead compensator using electrical network.

3. a) Design a suitable compensator for a system whose open loop transfer function

is G(s) = 
)1s(s

k
+

. So that the compensated system has an undamped natural

frequency nω = 3 rad/sec. and damping ratio ξ  = 0.5. 6

b) Consider a type-1 unity feedback system with an OLTF G(s) = 
)1s(s

K
+

.

It is specified that Kv = 12 sec–1 and P.M. = 40°. Design lead compensator to
meet the specifications. 6

OR
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c) Obtain the state space representation of the system shown in fig. below.

                                Fig. 1
Take x1 = iL   x2 = Vc1   x3 = Vc2  V = u  and y = Vc2.

SECTION – II

4. Solve any four : (4×4=16)
a) Explain any one method of determining state feedback gain matrix K.
b) Derive the pulse T.F. of closed loop systems.
c) Determine the kind of singularity for the following differential equation

0y2y3y =++ ��� .

d) Explain the isocline method for construction of phase trajectories.
e) Determine the z-domain transfer function for the following s-domain transfer

function 
)as(s

a
)s(H

+
= .

5. Solve any two : (2×6=12)

a) A system defined by x�  = Ax + Bu and y = Cx. Where A = ⎥
⎦

⎤
⎢
⎣

⎡

−− 32

10
, B = ⎥

⎦

⎤
⎢
⎣

⎡

2

0

and C = [1  0]. It is desired to have eigenvalues at –3 and –5 by using a state
feedback control u = –Kx. Determine the necessary feedback gain matrix K
and the control signal u.

b) Consider the discrete time unity feedback control system (with sampling period
T = 1 sec.) whose open loop pulse transfer function is given by

G(z) = )1z()3679.0z(
)2642.0z3679.0(K

−−
+

. Determine the range of gain K for stability by

use of the Jury stability test.
c) Explain the stability of nonlinear control system.

_____________________
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Seat
No.

T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

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

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

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

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

1) The state variable description of a linear autonomous system is X� = Ax,
where x is the two dimensional state vector and A is the system matrix

given by A = ⎥
⎦

⎤
⎢
⎣

⎡

02

20
. The roots of the characteristic equation are

a) –2 and +2 b) –j2 and +j2 c) –2 and –2 d) +2 and +2

2) The necessary and sufficient condition to be satisfied for arbitrary pole placement
is that the system should be completely
a) State controllable
b) State observable
c) State controllable and state observable
d) Any of the above

3) Non-linearities can be
a) Incidental b) Intensional c) Linearized d) a) and b)

4) Small coefficient of friction
a) Gives less steady state error
b) Gives more steady state error
c) Has no effect on steady state error
d) None of the above

P.T.O.

SSet
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5) Inherent characteristic of a digital controller is that it accepts ___________ data.
a) Analog b) Sampled c) Either a) or b) d) Intermittent

6) Leading compensator network is
a) Equalizer b) High pass filter
c) Low pass filter d) None of the above

7) The function of phase lag network.
a) Increases system stability b) Decreases bandwidth
c) Maintains velocity gain constant d) All of the above

8) Roots of the characteristic equations are
a) Poles of closed loop b) Poles of open loop
c) Zero of closed loop d) Zero of open loop

9) ______________ is not frequency domain.
a) Root locus b) Bode plot c) Nyquist plot d) Polar plot

10) In bode plot the gain cross over frequency is the frequency at which

a) 1)jw(H)jw(G = b) 0)jw(H)jw(G =

c) ∞=)jw(H)jw(G d) K
)jw(H)jw(G

1 =

11) A network has a pole at s = –1 and a zero at s = –2. If this network is excited by
sinusoidal input, the output
a) Leads the input b) Lags the input
c) Is in phase with input d) Decays exponentially to zero

12) The eigen values of linear system are the location of
a) Poles of the system b) Zero of the system
c) Both a) and b) d) Finite pole and zero

13) Observable matrix is given by

a)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nBA

BA

B

�
b)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nAC

AC

A

�
c)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nCA

CA

C

�
d)

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

−1nDA

DA

D

�

14) If ⎥
⎦

⎤
⎢
⎣

⎡
+⎥

⎦

⎤
⎢
⎣

⎡
=

1

0
x

10

21
X� u(t) and Y = [b 0] x where b is unknown constant, the

system is
a) Observable for all values of b
b) Unobservable for all values of b
c) Observable for all nonzero values of b
d) Unobservable for all nonzero values of b

______________
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T.E. (Electrical Engineering) (Part – II) (CGPA) Examination, 2017
CONTROL SYSTEMS – II

Day and Date : Wednesday, 22-11-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

SECTION – I

2. Solve any four : (4×4=16)

a) A system whose open loop transfer function is G(s) = 
)4s()1s(s

66.2
++

.

Compensate the system so that it meets the following specifications.
(i) damping ratio ξ  = 0.5, (ii) settling time ts = 10 sec. (iii) velocity error

constant 1
v sec5K −≥ .

b) Explain the design procedure for designing the lag compensator by frequency
response method.

c) Obtain the state space representation of field controlled D.C. motor.

d) Given the state equation ⎥
⎦

⎤
⎢
⎣

⎡

−−
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

32

10

x

x

2

1 x(t). Find the state transition matrix

and zero input response for ⎥
⎦

⎤
⎢
⎣

⎡

−
=

1

1
X0

.

e) Derive the realization of lead compensator using electrical network.

3. a) Design a suitable compensator for a system whose open loop transfer function

is G(s) = 
)1s(s

k
+

. So that the compensated system has an undamped natural

frequency nω = 3 rad/sec. and damping ratio ξ  = 0.5. 6

b) Consider a type-1 unity feedback system with an OLTF G(s) = 
)1s(s

K
+

.

It is specified that Kv = 12 sec–1 and P.M. = 40°. Design lead compensator to
meet the specifications. 6

OR
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c) Obtain the state space representation of the system shown in fig. below.

                                Fig. 1
Take x1 = iL   x2 = Vc1   x3 = Vc2  V = u  and y = Vc2.

SECTION – II

4. Solve any four : (4×4=16)
a) Explain any one method of determining state feedback gain matrix K.
b) Derive the pulse T.F. of closed loop systems.
c) Determine the kind of singularity for the following differential equation

0y2y3y =++ ��� .

d) Explain the isocline method for construction of phase trajectories.
e) Determine the z-domain transfer function for the following s-domain transfer

function 
)as(s

a
)s(H

+
= .

5. Solve any two : (2×6=12)

a) A system defined by x�  = Ax + Bu and y = Cx. Where A = ⎥
⎦

⎤
⎢
⎣

⎡

−− 32

10
, B = ⎥

⎦

⎤
⎢
⎣

⎡

2

0

and C = [1  0]. It is desired to have eigenvalues at –3 and –5 by using a state
feedback control u = –Kx. Determine the necessary feedback gain matrix K
and the control signal u.

b) Consider the discrete time unity feedback control system (with sampling period
T = 1 sec.) whose open loop pulse transfer function is given by

G(z) = )1z()3679.0z(
)2642.0z3679.0(K

−−
+

. Determine the range of gain K for stability by

use of the Jury stability test.
c) Explain the stability of nonlinear control system.

_____________________
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book 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

1. Choose the correct answer : (1×10=10)

1) A workplace emergency evacuation plan is the responsibility of

a) Company management

b) The government

c) The Health and Safety committee

d) Individual employees

2) Which is the most effective method of reducing contamination to workers ?

a) PPE

b) Administration controls

c) Fans

d) Engineering controls

3) Which of the following is a major contribution to workplace stress ?

a) Low pay b) Poor working conditions

c) Reasonable work pressures d) Social isolation

4) The workplace hazard excessive noise may be controlled by

a) Air conditioning b) Ventilation

c) Shift work d) PPE

5) An emergency that could arise and cause a risk to H&S could include

a) Fire b) Explosion

c) Chemical spill d) All of the above

P.T.O.
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6) All of the following are TRUE about disasters EXCEPT

a) A disaster may be domestic or international

b) A disaster may be caused by nature or have human origins

c) A disaster always  receives widespread media coverage

d) A disaster may have a known and gradual onset

7) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

8) There are nine tasks in the disaster management. All of the following are
tasks of this model EXCEPT

a) Assess secondary social problems such as health epidemics, displaced
persons

b) Counsel those who have suffered trauma and bereavement

c) Control rumors, provide accurate information

d) Provide security; prevent looting, protect person and property

9) Which one of the following theories of disaster management informs
organizational readiness and response in a disaster ?

a) Hobfoll’s theory of Conservation of Resources

b) The problem-solving task model

c) Structure-functional theory

d) Theory of traumatogenic forces

10) Ensuring the safety, health and welfare of the employees is the primary
purpose of the

a) Factories Act, 1948

b) Payment of Wages Act, 1936

c) Equal Remuneration Act, 1976

d) Industrial Disputes Act, 1947

———————
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017  Marks : 40

Time : 10.00 a.m. to 12.00 noon

2. Solve any four : (4×5=20)

a) What are the various safety considerations to be kept in mind in regard to electrical

engineering ?

b) Discuss in detail about Hazards, their nature, Consequences and classifications.

c) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss contributions of safety engineering on plant productivity.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) What is concept of system safety ? Also discuss safety engineering analysis.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.

————————
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book 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

1. Choose the correct answer : (1×10=10)

1) Which one of the following theories of disaster management informs

organizational readiness and response in a disaster ?

a) Hobfoll’s theory of Conservation of Resources

b) The problem-solving task model

c) Structure-functional theory

d) Theory of traumatogenic forces

2) Ensuring the safety, health and welfare of the employees is the primary

purpose of the

a) Factories Act, 1948

b) Payment of Wages Act, 1936

c) Equal Remuneration Act, 1976

d) Industrial Disputes Act, 1947

3) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

P.T.O.
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4) There are nine tasks in the disaster management. All of the following are
tasks of this model EXCEPT
a) Assess secondary social problems such as health epidemics, displaced

persons
b) Counsel those who have suffered trauma and bereavement
c) Control rumors, provide accurate information
d) Provide security; prevent looting, protect person and property

5) A workplace emergency evacuation plan is the responsibility of
a) Company management
b) The government
c) The Health and Safety committee
d) Individual employees

6) Which is the most effective method of reducing contamination to workers ?
a) PPE
b) Administration controls
c) Fans
d) Engineering controls

7) Which of the following is a major contribution to workplace stress ?
a) Low pay b) Poor working conditions
c) Reasonable work pressures d) Social isolation

8) The workplace hazard excessive noise may be controlled by
a) Air conditioning b) Ventilation
c) Shift work d) PPE

9) An emergency that could arise and cause a risk to H&S could include
a) Fire b) Explosion
c) Chemical spill d) All of the above

10) All of the following are TRUE about disasters EXCEPT
a) A disaster may be domestic or international
b) A disaster may be caused by nature or have human origins
c) A disaster always  receives widespread media coverage
d) A disaster may have a known and gradual onset

———————
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017  Marks : 40

Time : 10.00 a.m. to 12.00 noon

2. Solve any four : (4×5=20)

a) What are the various safety considerations to be kept in mind in regard to electrical

engineering ?

b) Discuss in detail about Hazards, their nature, Consequences and classifications.

c) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss contributions of safety engineering on plant productivity.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) What is concept of system safety ? Also discuss safety engineering analysis.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book 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

1. Choose the correct answer : (1×10=10)

1) An emergency that could arise and cause a risk to H&S could include

a) Fire b) Explosion

c) Chemical spill d) All of the above

2) All of the following are TRUE about disasters EXCEPT

a) A disaster may be domestic or international

b) A disaster may be caused by nature or have human origins

c) A disaster always  receives widespread media coverage

d) A disaster may have a known and gradual onset

3) Which one of the following theories of disaster management informs
organizational readiness and response in a disaster ?

a) Hobfoll’s theory of Conservation of Resources

b) The problem-solving task model

c) Structure-functional theory

d) Theory of traumatogenic forces

4) Ensuring the safety, health and welfare of the employees is the primary
purpose of the

a) Factories Act, 1948

b) Payment of Wages Act, 1936

c) Equal Remuneration Act, 1976

d) Industrial Disputes Act, 1947
P.T.O.
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5) Which of the following is a major contribution to workplace stress ?

a) Low pay b) Poor working conditions

c) Reasonable work pressures d) Social isolation

6) The workplace hazard excessive noise may be controlled by

a) Air conditioning b) Ventilation

c) Shift work d) PPE

7) A workplace emergency evacuation plan is the responsibility of

a) Company management

b) The government

c) The Health and Safety committee

d) Individual employees

8) Which is the most effective method of reducing contamination to workers ?

a) PPE

b) Administration controls

c) Fans

d) Engineering controls

9) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

10) There are nine tasks in the disaster management. All of the following are
tasks of this model EXCEPT

a) Assess secondary social problems such as health epidemics, displaced
persons

b) Counsel those who have suffered trauma and bereavement

c) Control rumors, provide accurate information

d) Provide security; prevent looting, protect person and property
———————
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017  Marks : 40

Time : 10.00 a.m. to 12.00 noon

2. Solve any four : (4×5=20)

a) What are the various safety considerations to be kept in mind in regard to electrical

engineering ?

b) Discuss in detail about Hazards, their nature, Consequences and classifications.

c) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss contributions of safety engineering on plant productivity.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) What is concept of system safety ? Also discuss safety engineering analysis.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.

————————
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017 Max. Marks : 50
Time : 10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer
Book 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

1. Choose the correct answer : (1×10=10)

1) Which of the following is a major contribution to workplace stress ?

a) Low pay b) Poor working conditions

c) Reasonable work pressures d) Social isolation

2) The workplace hazard excessive noise may be controlled by

a) Air conditioning b) Ventilation

c) Shift work d) PPE

3) An emergency that could arise and cause a risk to H&S could include

a) Fire b) Explosion

c) Chemical spill d) All of the above

4) All of the following are TRUE about disasters EXCEPT

a) A disaster may be domestic or international

b) A disaster may be caused by nature or have human origins

c) A disaster always  receives widespread media coverage

d) A disaster may have a known and gradual onset

5) Disasters frequently result in all of the following EXCEPT

a) Damage to the ecological environment

b) Displacement of populations

c) Destruction of a population’s homeland

d) Sustained public attention during the recovery phase

P.T.O.
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6) There are nine tasks in the disaster management. All of the following are
tasks of this model EXCEPT

a) Assess secondary social problems such as health epidemics, displaced
persons

b) Counsel those who have suffered trauma and bereavement

c) Control rumors, provide accurate information

d) Provide security; prevent looting, protect person and property

7) Which one of the following theories of disaster management informs
organizational readiness and response in a disaster ?

a) Hobfoll’s theory of Conservation of Resources

b) The problem-solving task model

c) Structure-functional theory

d) Theory of traumatogenic forces

8) Ensuring the safety, health and welfare of the employees is the primary
purpose of the

a) Factories Act, 1948

b) Payment of Wages Act, 1936

c) Equal Remuneration Act, 1976

d) Industrial Disputes Act, 1947

9) A workplace emergency evacuation plan is the responsibility of

a) Company management

b) The government

c) The Health and Safety committee

d) Individual employees

10) Which is the most effective method of reducing contamination to workers ?

a) PPE

b) Administration controls

c) Fans

d) Engineering controls

———————
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
SELF LEARNING MODULE – II (Safety Engineering and Disaster

Management)

Day and Date : Monday, 27-11-2017  Marks : 40

Time : 10.00 a.m. to 12.00 noon

2. Solve any four : (4×5=20)

a) What are the various safety considerations to be kept in mind in regard to electrical

engineering ?

b) Discuss in detail about Hazards, their nature, Consequences and classifications.

c) Discuss various hazard analysis techniques. Also discuss hazard prevention

strategies.

d) As an engineer how would you describe safety as an essential parameter in

designing industrial production system ?

e) Discuss contributions of safety engineering on plant productivity.

3. Solve any two : (2×10=20)

a) What are the impacts of most damaging hazards occurring in the country, on

communities, infrastructure, environment etc.

b) What is concept of system safety ? Also discuss safety engineering analysis.

c) Discuss organization structure of safety department along with role and

responsibilities of each position.
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
Self Learning

VALUE ENGINEERING

Day and Date : Monday, 27-11-2017 Total Marks : 50
Time : 10.00 a.m. to 12.00 noon

Instructions : 1) All the questions are compulsory.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved 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
Marks : 10

1. Choose the correct answer : 10

1) The nature of value engineering is _____________
a) Micro b) Macro
c) Normative and micro d) Only normative

2) Which of the following indicators are considered for measuring organizational
effectiveness ?
a) Ability to produce useful results b) Productivity
c) Quality d) All of the above

3) Reason for entrepreneurial failure is _____________
a) Financial problem b) Production problem
c) Marketing problem d) All of the above

4) Value is equal to _____________
a) Utility/cost b) Cost/utility
c) Utility d) Cost

5) The time taken by a trained operator to perform a job, while working a
steady pace is known as
a) Standard time b) Normal time
c) Representative time d) None of these

P.T.O.
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6) SAVE means _____________
a) Society of American Value Engineering
b) Secretary of American Value Engineering
c) Symbol of American Value Engineering
d) None of the above

7) Planning is the _____________ function.
a) Primary b) Secondary
c) Both a) and b) d) None of the above

8) MIS means _____________
a) Material Information System b) Management Information System
c) Methodology Information System d) None of the above

9) The term SSI means
a) System Selection Information b) Social Science Information
c) Small Scale Industries d) None of the above

10) Aim of value analysis is _____________
a) Simplify the product b) Modify and improve product design
c) Save money or increase profit d) All of the above

______________
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T.E. (Electrical) (Part – II) (CGPA) Examination, 2017
Self Learning

VALUE ENGINEERING

Day and Date : Monday, 27-11-2017 Marks : 40
Time : 10.00 a.m. to 12.00 noon

Instructions : 1) All the questions are compulsory.
2) Figures to the right indicate full marks.

2. Write short notes on any four : (5×4=20)

1) Methods of reducing project cost.

2) Objects of value engineering.

3) Value analysis for value engineering.

4) Causes of unnecessary cost.

5) Tests for value of a product.

6) Basic steps in value engineering.

3. Solve any two : (2×10=20)

1) Explain use of value engineering in cost reduction techniques.

2) Describe the procedure for evaluation of value engineering projects.

3) How value engineering is useful in maintaince and repair activities ? Explain
in detail.

_____________________
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Instructions : 1) All the questions are compulsory.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in Answer

Book Page No. 3. Each question carries one mark.
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only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : 10

1) The term SSI means
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c) Small Scale Industries d) None of the above
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c) Save money or increase profit d) All of the above

3) Planning is the _____________ function.
a) Primary b) Secondary
c) Both a) and b) d) None of the above
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c) Normative and micro d) Only normative
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6) Which of the following indicators are considered for measuring organizational
effectiveness ?
a) Ability to produce useful results b) Productivity
c) Quality d) All of the above

7) Reason for entrepreneurial failure is _____________
a) Financial problem b) Production problem
c) Marketing problem d) All of the above

8) Value is equal to _____________
a) Utility/cost b) Cost/utility
c) Utility d) Cost

9) The time taken by a trained operator to perform a job, while working a
steady pace is known as
a) Standard time b) Normal time
c) Representative time d) None of these

10) SAVE means _____________
a) Society of American Value Engineering
b) Secretary of American Value Engineering
c) Symbol of American Value Engineering
d) None of the above

______________
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4) Causes of unnecessary cost.

5) Tests for value of a product.

6) Basic steps in value engineering.

3. Solve any two : (2×10=20)

1) Explain use of value engineering in cost reduction techniques.

2) Describe the procedure for evaluation of value engineering projects.

3) How value engineering is useful in maintaince and repair activities ? Explain
in detail.
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5) Reason for entrepreneurial failure is _____________
a) Financial problem b) Production problem
c) Marketing problem d) All of the above

6) Value is equal to _____________
a) Utility/cost b) Cost/utility
c) Utility d) Cost

7) The nature of value engineering is _____________
a) Micro b) Macro
c) Normative and micro d) Only normative

8) Which of the following indicators are considered for measuring organizational
effectiveness ?
a) Ability to produce useful results b) Productivity
c) Quality d) All of the above

9) Planning is the _____________ function.
a) Primary b) Secondary
c) Both a) and b) d) None of the above

10) MIS means _____________
a) Material Information System b) Management Information System
c) Methodology Information System d) None of the above

______________
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1) Explain use of value engineering in cost reduction techniques.

2) Describe the procedure for evaluation of value engineering projects.
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MCQ/Objective Type Questions
Marks : 10
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1) Reason for entrepreneurial failure is _____________
a) Financial problem b) Production problem
c) Marketing problem d) All of the above

2) Value is equal to _____________
a) Utility/cost b) Cost/utility
c) Utility d) Cost

3) The time taken by a trained operator to perform a job, while working a
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5) Planning is the _____________ function.
a) Primary b) Secondary
c) Both a) and b) d) None of the above

6) MIS means _____________
a) Material Information System b) Management Information System
c) Methodology Information System d) None of the above

7) The term SSI means
a) System Selection Information b) Social Science Information
c) Small Scale Industries d) None of the above

8) Aim of value analysis is _____________
a) Simplify the product b) Modify and improve product design
c) Save money or increase profit d) All of the above

9) The nature of value engineering is _____________
a) Micro b) Macro
c) Normative and micro d) Only normative

10) Which of the following indicators are considered for measuring organizational
effectiveness ?
a) Ability to produce useful results b) Productivity
c) Quality d) All of the above

______________
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"� #
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!� "#���	��#	�$���	$�����%	��
 �!"1#2!"�

�& ���� $�'$ '���(� �#	� ��	�� ���(� $ ��	��� �� ���$#���� �� (	�	�������� �#	
�	�$���$	�(	�	��''�� �	���
�& '	���(	��	�$���$	 )& �����	����	�$���$	
$& � )������	����	�$���$	 �& ��	��������	��	�$���$	

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

�& ��������$�	/ ��	��-��'�	������+���	������������������'�	���#	�����.	
�����	(��.	��	/ 	�$	���	���$	����	
�& �+��	 )&  �	/ �' $& 	/ �' �& $��-�����

0& �#	�+� '��%#	�	� �� �#	�����.	���	(��.	�����1	����	/ 	�$	�$�����	��
$ ��	������	�	/ �'����
�& 22��� '� )& 223��� '� $& 23��� '� �& �2��� '�

�& ��������)'����������.	%���#	������������+������$#���� ����$#�	��#� '�
)	�(�� ��	���#�� (#
�& �	�$���$	 )& �	�����$	
$& ���#�( �& ���(�� ���(��	/ �	�

�& �#	��#�$���	���$	��+��������������'�	�#�.�(����� ����	���$	��+
������� �������)��	��+������45������,4��
�& 6��� � )& 7��� � $& 7�� � �& 7���� �
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�& �#	���(�� �	�� �+� �� �� ��	���$	��+� �����+���	�� �	�	���	�� +���� �#	
8����	�����2����	��+������+���	����	
�&  �	/ �' )& 	/ �'
$& �	�	��������#	�� ��-������ �& ���	��+��#	��)�.	

9& 5�����45������+���	��%�#��:��	�$���$	�%''�#�.	����	�$���$	��+���:���
�& ���;�45&< )& 0��;�45&< $& ���;�45&< �& ���;�45&<

=& !�� $��	��+� �#�		��#��	��#���� $�$ �� ���� ����	��� �#	���%	�� +	�� ���� �#	
����	���
�& ����'���	�$�.	 )& ����'���$�.	
$& �$�.	������	�$�.	�)��#�	/ �' �& �	�$�.	���'�

��& �#	���	�	'���	��)	+��	��#	��	'�����	�	$���#	�+� '��$ ��	�����$�''	���#	
�& �	�	$������	 )& ��	�� ���(���	
$& �'		����	 �& ���	��+��#	��)�.	

��& �#	�) ��%#$#����+��	'�������(�����#�����$��������.�'��(	�����+�	/ 	�$�
�����%����
�& �+��	�) � )& �'�$��) �
$& )��#�������) �& ���	��+��#	��)�.	

��& !����)�'��$	���#�		��#��	�����	����	(��.	�����1	����	/ 	�$	�$ ��	������	
�& �)�	�� )& 	/ �' $& �+��	 �& ���-�����%

��& >#��	��#+���+�����	��$�'�$�����	����#���	�����%#$#��+��#	�+�''�%�(
$��	��?
�& @�A�@ )& � A � $& � A@ �& 5''��+��#	��)�.	

�0& !���	'���$���	$�	��%���(�1	����	/ 	�$	�$ ��	��������)	���	�	����
�& '�	� )& �#��	�%���(�
$& ��%#	�	 �& )��#�������)

��& !���#	��)�	�$	��+��	 ���'���@�$���	$�������#	�1	����	/ 	�$	��$ ��	������	
�& ���� � )& ��� � $& 1	�� �& $��-�����

��& �#	�$ ��	������	 ���'����(�� ������5��#	�1	����	/ 	�$	�$ ��	������#��$��	
%''�)	
�& =5 )& �5 $& �5 �& !�+��	

��& !��$��	��+����23�+� '���#	��#�		��	/ 	�$	���	�$���	$�	���
�& �	�	� )& ����''	'
$& ���� �& ���	��+��#	��)�.	

�9& �������)'����	��������#	������������'�	�����	���	��%�#���%	����('	��
�#	����(	
�& ��B������B )& ��B����0�B $& ��B������B �& ��B����=�B

�=& !+��#	����/ 	���('	��		�������$�	���(�%�#���	���#	���#	�����	���
�&  ����)'	 )& ���(��''�����)'	
$& ���)'	 �& $��-�����

��& �#	��� ����	���$	�.�' 	��+�����'�	�������$���	������(����)��	�.�' 	���+
�����,4���������45�!*������� ���#	��� ��.�' 	�+����#	�)��	�.�' 	���+����0�,4
��������45�%''�)	
�& ������ � )& ������ � $& ��0��� � �& ��9��� �
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 �4152!"�

�& G�#����	�����(����	��'����#	���	���$	������	�$���$	���(����

�& �	�.	����	���	�����+���@<H*�)����( '��������+���������	�#���

�& G��	��#	��'(���#��+���F	%����I��#�����	�#���+���'����+'�%����'����

0& G��	������	��������	��$�'��#����$�$ ���+������$#���� ��(	�	�����������

'����

�& ��)'	�)	'�%�(.	���#	�'�	���	���$	���	��+	��)���#	�) �	�����%#$#��#	�	

�	�����	���#	��# ����������$	������''�) �	����	��	('()'	�������#	�@<H*

��� ��(��#���'�	���A�����$���	$�	���������%��#	���('	�'�	���(����

�����6 ��A�� ��A�� ��A�� ��A�0 ��A�0

�#�6 ���� ���� ���� ���� ����

7#�6 ���� ���� ��0� ���� ����

!!!� 5��%	����-��8��/ 	������
 �#"1!2!"�

�& �	�.	����	���	�����+������+$������+�J<H*�%#	������(�J)�)	�%		���%�
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�& �	�.	�����	��'����#	�	/ ������+���+�����	$� �'	��'����+'�%����'����
�& 5������45�����,4�����#��	�(	�	������#������ )������	����	�$���$	��+���:�

�#	�(	�	��������$���	$�	������#	���������#�� (#��������������'�	����
�����+���	�������#�%�� �� +(�� �#	��������#�.	����	��� �� ����+�����45�
����45���������45�������,4�%�#��:�� )������	����	�$���$	�	�$#���#	
���#��	������+���	�����	����	�������45�����,4 � K����,4�@�%�#�'	���(	
�	�$���$	��+�9:���#	�'�	�#������	�$���$	��+�����#���*	'	$��(��#	�(	�	�����

����(�����#	�)��	����#	�(	�	������$�$ ������%��#	��� ���	�$���$	���(����

*D"�!EF�A�!!

!4� 5��%	����-�3�/��/ 	������
 �4152!"�

�& �	�.	��#	��	'�����)	�%		���	/ 	�$	�$�����	�����+��#��	������#	�'�	
$ ��	�������	'���$���	$�	������	���

�& �	�.	����	���	�����+���+� '��$ ��	���+�'�	����'�	�+� '��

�& *���	�	/ �'���	��$��	����;D5"&��G#�����	��#	���� ����������	������'��(
D5"�?���$ ���������'$������

0& <�	+'�� 	��'��� �#	� �	��' ���� �+�  �)�'��$	�� �#������ ���� ����	��$�'
$�����	����

�& �#	��	/ 	�$	�$�����	�����+�.�'��(	�������#�		�$���	$�	����	���$	��+
;9�L�7�&��#����	�$#��#��	�%�#�� � �'���	���$	�7���#����	�4���M����

� B.��4���M��� � � � B.��N�4���M�0�� � � � B.���	�	���	��#	�'�	�$ ��	�������

�'���.�'��(	�������$������#	��	 ���'���	���$	�

4� 5��%	����-��8��/ 	������
 �#"1!2!"�

�& �	�.	����	���	�����+����� )'	�'�	����(�� ���+� '��;223&������� �'���	�
(	�	�������#�� (#���+� '����	���$	�

�& �����#	���	��������	����)'���'����+���'�	�%�#�O4*O�N�O4IO�+�	�����

J�M�I�L�7�P��+�I���$������������P���.��	���+���QP-����	�����+�QI-�+
4*�M�4I��'���+����#	�$���	������(���%	��

�& 5���'�	�.�'��(	���+������#��	�����	����	�O45O�M�0���4��O4<O�M�����4�N
O4"O�M�����4���	�	���	��#	��	/ 	�$	�$�����	�����+��#	�'�	������#��	
.�'��(	�����#	�$	��#	��#��	�.�'��(	��
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!� ������������� ���	!�������"����	
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��#�$��%
&���
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'
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��#�$�&

"� #
������	��	$���
��
��������� �����
$� ���� ������	����������%�

&'()�*+����,���-.��(/�0����0
� ������
������ �	� ������
���

!� "#���	��#	�$���	$�����%	��
 �!"1#2!"�

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

�& !��$��	��.����/0�.� '���#	��#�		��	+ 	�$	���	�$���	$�	���
�& �	�	� ,& ����''	'
$& ���� �& ���	��.��#	��,�1	

�& �������,'����	��������#	������������'�	�����	���	��%�#���%	����('	��
�#	����(	
�& ��2������2 ,& ��2����3�2 $& ��2������2 �& ��2����-�2

3& !.��#	����+ 	���('	��		�������$�	���(�%�#���	���#	���#	�����	���
�&  ����,'	 ,& ���(��''�����,'	
$& ���,'	 �& $��4�����

�& �#	��� ����	���$	�1�' 	��.�����'�	�������$���	������(����,��	�1�' 	���.
�����56���������6)�!7������� ���#	��� ��1�' 	�.����#	�,��	�1�' 	���.����3�56
��������6)�%''�,	
�& ������ � ,& ������ � $& ��3��� � �& ��8��� �

�& ���� $�'$ '���(� �#	� ��	�� ���(� $ ��	��� �� ���$#���� �� (	�	�������� �#	
�	�$���$	�(	�	��''�� �	���
�& '	���(	��	�$���$	 ,& �����	����	�$���$	
$& � ,������	����	�$���$	 �& ��	��������	��	�$���$	

�& 7���	��$�'�.� '�����'�����.�'��(	�����	��� ��(�$��� �	��������	� ��(
�&  ��(�5�$#�..4��'�%
,&  ��(��#	1���4���#	��	�
$& ,��.����(��#	�, ����	���$	������
�& ���	��.��#	��,�1	
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8& ��������$�	+ ��	��4��'�	������.���	������������������'�	���#	�����1	
�����	(��1	��	+ 	�$	���	���$	����	
�& �.��	 ,&  �	+ �' $& 	+ �' �& $��4�����

-& �#	�.� '��%#	�	� �� �#	�����1	���	(��1	�����*	����	+ 	�$	�$�����	��
$ ��	������	�	+ �'����
�& //��� '� ,& //0��� '� $& /0��� '� �& �/��� '�

��& ��������,'����������1	%���#	������������.������$#���� ����$#�	��#� '�
,	�(�� ��	���#�� (#
�& �	�$���$	 ,& �	�����$	
$& ���#�( �& ���(�� ���(��	+ �	�

��& �#	��#�$���	���$	��.��������������'�	�#�1�(����� ����	���$	��.
������� �������,��	��.������6)������56��
�& 9��� � ,& :��� � $& :�� � �& :���� �

��& �#	���(�� �	�� �.� �� �� ��	���$	��.� �����.���	�� �	�	���	�� .���� �#	
;����	�����/����	��.������.���	����	
�&  �	+ �' ,& 	+ �'
$& �	�	��������#	�� ��4������ �& ���	��.��#	��,�1	

��& )�����6)������.���	��%�#��<��	�$���$	�%''�#�1	����	�$���$	��.���<���
�& ���=�6)&> ,& 3��=�6)&> $& ���=�6)&> �& ���=�6)&>

�3& !�� $��	��.� �#�		��#��	��#���� $�$ �� ���� ����	��� �#	���%	�� .	�� ���� �#	
����	���
�& ����'���	�$�1	 ,& ����'���$�1	
$& �$�1	������	�$�1	�,��#�	+ �' �& �	�$�1	���'�

��& �#	���	�	'���	��,	.��	��#	��	'�����	�	$���#	�.� '��$ ��	�����$�''	���#	
�& �	�	$������	 ,& ��	�� ���(���	
$& �'		����	 �& ���	��.��#	��,�1	

��& �#	�, ��%#$#����.��	'�������(�����#�����$��������1�'��(	�����.�	+ 	�$�
�����%����
�& �.��	�, � ,& �'�$��, �
$& ,��#�������, �& ���	��.��#	��,�1	

��& !����,�'��$	���#�		��#��	�����	����	(��1	�����*	����	+ 	�$	�$ ��	������	
�& �,�	�� ,& 	+ �' $& �.��	 �& ���4�����%

�8& ?#��	��#.���.�����	��$�'�$�����	����#���	�����%#$#��.��#	�.�''�%�(
$��	��@
�& A�B�A ,& � B � $& � BA �& )''��.��#	��,�1	

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

��& !���#	��,�	�$	��.��	 ���'���A�$���	$�������#	�*	����	+ 	�$	��$ ��	������	
�& ���� � ,& ��� � $& *	�� �& $��4�����
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!!� )��%	����-�3�/��+ 	������
 �4152!"�

�& G�#����	�����(����	��'����#	���	���$	������	�$���$	���(����
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Seat
No.

T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION
Day and Date : Monday, 18-12-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (20×1=20)

1) For arc heating, the electrodes are made of
a) Copper b) Aluminum
c) Graphite d) ACSR conductor

2) Following weldings are varieties of resistance welding
a) Seam welding b) Butt welding c) Spot welding d) All of the above

3) Which motor has relatively wider range of speed control ?
a) D.C. shunt motor b) Synchronous motor
c) Slip ring I.M. d) Squirrel cage I.M.

4) Flame proof motors are used in
a) Mines b) Steel mills
c) Paper mills d) Moist atmosphere

5) Candela is the unit of
a) Luminous flux b) Luminous intensity
c) Wavelength d) None of the above

6) Which method of heating is likely to give leading power factor ?
a) Electric arc heating b) Induction heating
c) Dielectric heating d) Resistance heating

7) Desirable property of resistance heating element is
a) Low temperature coefficient b) High resistivity
c) High melting point d) All of the above

8) The unit of luminous flux is
a) Steradian b) Candela c) Lumen d) Lux

9) The welding transformer used in resistance welding will
a) Step up current b) Step down current
c) Step up voltage d) Step up power

P.T.O.
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10) Change of frequency in the supply does not affect
a) Dielectric heating b) Resistance heating
c) Induction heating d) Microwave heating

11) Radiant efficiency of the luminous source depends on
a) Shape of the source b) Temperature of the source
c) Wavelength of light rays d) All of the above

12) In a fluorescent tube circuit, choke acts as
a) starter b) power factor improving device
c) source of heat d) current limiting device

13) Which motor is used in tramways ?
a) AC single phase capacitor start motor
b) AC three phase motor
c) DC series motor
d) DC shunt motor

14) Energy consumption in propelling the train is required for
a) acceleration
b) work against gravity while moving up the gradient
c) work against the resistance to motion
d) all of the above

15) Free running and coasting periods arc generally long in ease if
a) urban service b) sub-urban service
c) main-line service d) all of the above

16) Specific energy consumption is least in
a) urban service b) sub-urban service
c) main-line service d) equal for all types of services

17) Which of the following factor affects specific energy consumption ?
a) Distance between stops
b) Gradient
c) Retardation and acceleration values
d) All of the above

18) The main difference between speed-time curves of mainline service as
compared to suburban services lies in
a) longer free running periods
b) longer coasting periods
c) shorter acceleration gand braking periods
d) all of the above

19) The coefficient of adhesion is highest when
a) the rails are dry b) the rails are oiled
c) the rails ark wet with dew d) the rails are dusty

20) Braking retardation on suburban trains is
a) 0.3 to 0.5 kmphps b) 0.5 to 1 kmphps
c) 3 to 5 kmphps d) 30 to 40 kmphps

______________
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Seat
No.

T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION

Day and Date : Monday, 18-12-2017 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×5=20)

1) Give a short note on motor selection in sugar mills.

2) Explain indirect resistance heating along with neat sketch.

3) Explain laws of illumination in brief.

4) Explain the comparison between tungsten filament lamps and fluorescent
tubes.

5) Explain types of loads with examples.

6) Explain advantages of electric heating over other methods of heating.

3. Solve any two : (2×10=20)

1) Define the following terms :

a) Mean Horizontal Candle Power (MHCP).

b) Mean Spherical Candle Power (MSCP).

c) Mean Hemispherical Candle Power (MHSCP).

d) Reduction Factor.

e) Lamp Efficiency.

2) Explain modern welding techniques like ultrasonic welding, laser welding in
detail.

3) a) Explain motor selection in machine tool industries.

b) Explain motor selection in cement industry.
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SECTION – II

4. Solve any four : (4×5=20)

1) Explain the mechanics of train movement.

2) Explain dynamic braking in detail.

3) Write short note on crest speed, average speed, schedule speed.

4) Explain energy conservation in transport and agricultural sectors.

5) What are the motivations for energy conservation ?

6) Draw typical speed time curve for train and explain acceleration, free run,
retardation and braking.

5. Solve any two : (2×10=20)

1) Explain trapezoidal speed time curve mathematical expression for total
distance and crest speed.

2) Determine specific energy consumption by using simplified speed time
curve.

3) a) Explain energy conservation legislation.

b) A suburban electric train has maximum speed of 70 kmph. The schedule
speed including station stop time of 30 seconds is 45 kmph, if the
acceleration is 1.5 kmphps, find the value of retardation when the distance
between the stops is 4 km.

_____________________
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T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION
Day and Date : Monday, 18-12-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (20×1=20)

1) Specific energy consumption is least in
a) urban service b) sub-urban service
c) main-line service d) equal for all types of services

2) Which of the following factor affects specific energy consumption ?
a) Distance between stops
b) Gradient
c) Retardation and acceleration values
d) All of the above

3) The main difference between speed-time curves of mainline service as
compared to suburban services lies in
a) longer free running periods
b) longer coasting periods
c) shorter acceleration gand braking periods
d) all of the above

4) The coefficient of adhesion is highest when
a) the rails are dry b) the rails are oiled
c) the rails ark wet with dew d) the rails are dusty

5) Braking retardation on suburban trains is
a) 0.3 to 0.5 kmphps b) 0.5 to 1 kmphps
c) 3 to 5 kmphps d) 30 to 40 kmphps

6) For arc heating, the electrodes are made of
a) Copper b) Aluminum
c) Graphite d) ACSR conductor

7) Following weldings are varieties of resistance welding
a) Seam welding b) Butt welding c) Spot welding d) All of the above

P.T.O.
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8) Which motor has relatively wider range of speed control ?
a) D.C. shunt motor b) Synchronous motor
c) Slip ring I.M. d) Squirrel cage I.M.

9) Flame proof motors are used in
a) Mines b) Steel mills
c) Paper mills d) Moist atmosphere

10) Candela is the unit of
a) Luminous flux b) Luminous intensity
c) Wavelength d) None of the above

11) Which method of heating is likely to give leading power factor ?
a) Electric arc heating b) Induction heating
c) Dielectric heating d) Resistance heating

12) Desirable property of resistance heating element is
a) Low temperature coefficient b) High resistivity
c) High melting point d) All of the above

13) The unit of luminous flux is
a) Steradian b) Candela c) Lumen d) Lux

14) The welding transformer used in resistance welding will
a) Step up current b) Step down current
c) Step up voltage d) Step up power

15) Change of frequency in the supply does not affect
a) Dielectric heating b) Resistance heating
c) Induction heating d) Microwave heating

16) Radiant efficiency of the luminous source depends on
a) Shape of the source b) Temperature of the source
c) Wavelength of light rays d) All of the above

17) In a fluorescent tube circuit, choke acts as
a) starter b) power factor improving device
c) source of heat d) current limiting device

18) Which motor is used in tramways ?
a) AC single phase capacitor start motor
b) AC three phase motor
c) DC series motor
d) DC shunt motor

19) Energy consumption in propelling the train is required for
a) acceleration
b) work against gravity while moving up the gradient
c) work against the resistance to motion
d) all of the above

20) Free running and coasting periods arc generally long in ease if
a) urban service b) sub-urban service
c) main-line service d) all of the above

______________
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No.

T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION

Day and Date : Monday, 18-12-2017 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×5=20)

1) Give a short note on motor selection in sugar mills.

2) Explain indirect resistance heating along with neat sketch.

3) Explain laws of illumination in brief.

4) Explain the comparison between tungsten filament lamps and fluorescent
tubes.

5) Explain types of loads with examples.

6) Explain advantages of electric heating over other methods of heating.

3. Solve any two : (2×10=20)

1) Define the following terms :

a) Mean Horizontal Candle Power (MHCP).

b) Mean Spherical Candle Power (MSCP).

c) Mean Hemispherical Candle Power (MHSCP).

d) Reduction Factor.

e) Lamp Efficiency.

2) Explain modern welding techniques like ultrasonic welding, laser welding in
detail.

3) a) Explain motor selection in machine tool industries.

b) Explain motor selection in cement industry.
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SECTION – II

4. Solve any four : (4×5=20)

1) Explain the mechanics of train movement.

2) Explain dynamic braking in detail.

3) Write short note on crest speed, average speed, schedule speed.

4) Explain energy conservation in transport and agricultural sectors.

5) What are the motivations for energy conservation ?

6) Draw typical speed time curve for train and explain acceleration, free run,
retardation and braking.

5. Solve any two : (2×10=20)

1) Explain trapezoidal speed time curve mathematical expression for total
distance and crest speed.

2) Determine specific energy consumption by using simplified speed time
curve.

3) a) Explain energy conservation legislation.

b) A suburban electric train has maximum speed of 70 kmph. The schedule
speed including station stop time of 30 seconds is 45 kmph, if the
acceleration is 1.5 kmphps, find the value of retardation when the distance
between the stops is 4 km.

_____________________
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T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION
Day and Date : Monday, 18-12-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (20×1=20)

1) Radiant efficiency of the luminous source depends on
a) Shape of the source b) Temperature of the source
c) Wavelength of light rays d) All of the above

2) In a fluorescent tube circuit, choke acts as
a) starter b) power factor improving device
c) source of heat d) current limiting device

3) Which motor is used in tramways ?
a) AC single phase capacitor start motor
b) AC three phase motor
c) DC series motor
d) DC shunt motor

4) Energy consumption in propelling the train is required for
a) acceleration
b) work against gravity while moving up the gradient
c) work against the resistance to motion
d) all of the above

5) Free running and coasting periods arc generally long in ease if
a) urban service b) sub-urban service
c) main-line service d) all of the above

6) Specific energy consumption is least in
a) urban service b) sub-urban service
c) main-line service d) equal for all types of services

7) Which of the following factor affects specific energy consumption ?
a) Distance between stops
b) Gradient
c) Retardation and acceleration values
d) All of the above

P.T.O.
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8) The main difference between speed-time curves of mainline service as
compared to suburban services lies in
a) longer free running periods
b) longer coasting periods
c) shorter acceleration gand braking periods
d) all of the above

9) The coefficient of adhesion is highest when
a) the rails are dry b) the rails are oiled
c) the rails ark wet with dew d) the rails are dusty

10) Braking retardation on suburban trains is
a) 0.3 to 0.5 kmphps b) 0.5 to 1 kmphps
c) 3 to 5 kmphps d) 30 to 40 kmphps

11) For arc heating, the electrodes are made of
a) Copper b) Aluminum
c) Graphite d) ACSR conductor

12) Following weldings are varieties of resistance welding
a) Seam welding b) Butt welding c) Spot welding d) All of the above

13) Which motor has relatively wider range of speed control ?
a) D.C. shunt motor b) Synchronous motor
c) Slip ring I.M. d) Squirrel cage I.M.

14) Flame proof motors are used in
a) Mines b) Steel mills
c) Paper mills d) Moist atmosphere

15) Candela is the unit of
a) Luminous flux b) Luminous intensity
c) Wavelength d) None of the above

16) Which method of heating is likely to give leading power factor ?
a) Electric arc heating b) Induction heating
c) Dielectric heating d) Resistance heating

17) Desirable property of resistance heating element is
a) Low temperature coefficient b) High resistivity
c) High melting point d) All of the above

18) The unit of luminous flux is
a) Steradian b) Candela c) Lumen d) Lux

19) The welding transformer used in resistance welding will
a) Step up current b) Step down current
c) Step up voltage d) Step up power

20) Change of frequency in the supply does not affect
a) Dielectric heating b) Resistance heating
c) Induction heating d) Microwave heating

______________
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No.

T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION

Day and Date : Monday, 18-12-2017 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×5=20)

1) Give a short note on motor selection in sugar mills.

2) Explain indirect resistance heating along with neat sketch.

3) Explain laws of illumination in brief.

4) Explain the comparison between tungsten filament lamps and fluorescent
tubes.

5) Explain types of loads with examples.

6) Explain advantages of electric heating over other methods of heating.

3. Solve any two : (2×10=20)

1) Define the following terms :

a) Mean Horizontal Candle Power (MHCP).

b) Mean Spherical Candle Power (MSCP).

c) Mean Hemispherical Candle Power (MHSCP).

d) Reduction Factor.

e) Lamp Efficiency.

2) Explain modern welding techniques like ultrasonic welding, laser welding in
detail.

3) a) Explain motor selection in machine tool industries.

b) Explain motor selection in cement industry.
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SECTION – II

4. Solve any four : (4×5=20)

1) Explain the mechanics of train movement.

2) Explain dynamic braking in detail.

3) Write short note on crest speed, average speed, schedule speed.

4) Explain energy conservation in transport and agricultural sectors.

5) What are the motivations for energy conservation ?

6) Draw typical speed time curve for train and explain acceleration, free run,
retardation and braking.

5. Solve any two : (2×10=20)

1) Explain trapezoidal speed time curve mathematical expression for total
distance and crest speed.

2) Determine specific energy consumption by using simplified speed time
curve.

3) a) Explain energy conservation legislation.

b) A suburban electric train has maximum speed of 70 kmph. The schedule
speed including station stop time of 30 seconds is 45 kmph, if the
acceleration is 1.5 kmphps, find the value of retardation when the distance
between the stops is 4 km.

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

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

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (20×1=20)

1) Which method of heating is likely to give leading power factor ?
a) Electric arc heating b) Induction heating
c) Dielectric heating d) Resistance heating

2) Desirable property of resistance heating element is
a) Low temperature coefficient b) High resistivity
c) High melting point d) All of the above

3) The unit of luminous flux is
a) Steradian b) Candela c) Lumen d) Lux

4) The welding transformer used in resistance welding will
a) Step up current b) Step down current
c) Step up voltage d) Step up power

5) Change of frequency in the supply does not affect
a) Dielectric heating b) Resistance heating
c) Induction heating d) Microwave heating

6) Radiant efficiency of the luminous source depends on
a) Shape of the source b) Temperature of the source
c) Wavelength of light rays d) All of the above

7) In a fluorescent tube circuit, choke acts as
a) starter b) power factor improving device
c) source of heat d) current limiting device

8) Which motor is used in tramways ?
a) AC single phase capacitor start motor
b) AC three phase motor
c) DC series motor
d) DC shunt motor

P.T.O.
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9) Energy consumption in propelling the train is required for
a) acceleration
b) work against gravity while moving up the gradient
c) work against the resistance to motion
d) all of the above

10) Free running and coasting periods arc generally long in ease if
a) urban service b) sub-urban service
c) main-line service d) all of the above

11) Specific energy consumption is least in
a) urban service b) sub-urban service
c) main-line service d) equal for all types of services

12) Which of the following factor affects specific energy consumption ?
a) Distance between stops
b) Gradient
c) Retardation and acceleration values
d) All of the above

13) The main difference between speed-time curves of mainline service as
compared to suburban services lies in
a) longer free running periods
b) longer coasting periods
c) shorter acceleration gand braking periods
d) all of the above

14) The coefficient of adhesion is highest when
a) the rails are dry b) the rails are oiled
c) the rails ark wet with dew d) the rails are dusty

15) Braking retardation on suburban trains is
a) 0.3 to 0.5 kmphps b) 0.5 to 1 kmphps
c) 3 to 5 kmphps d) 30 to 40 kmphps

16) For arc heating, the electrodes are made of
a) Copper b) Aluminum
c) Graphite d) ACSR conductor

17) Following weldings are varieties of resistance welding
a) Seam welding b) Butt welding c) Spot welding d) All of the above

18) Which motor has relatively wider range of speed control ?
a) D.C. shunt motor b) Synchronous motor
c) Slip ring I.M. d) Squirrel cage I.M.

19) Flame proof motors are used in
a) Mines b) Steel mills
c) Paper mills d) Moist atmosphere

20) Candela is the unit of
a) Luminous flux b) Luminous intensity
c) Wavelength d) None of the above

______________
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T.E. (Electrical) (Part – II) (Old) Examination, 2017
UTILIZATION OF ELECTRICAL ENERGY AND ENERGY

CONSERVATION

Day and Date : Monday, 18-12-2017 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4×5=20)

1) Give a short note on motor selection in sugar mills.

2) Explain indirect resistance heating along with neat sketch.

3) Explain laws of illumination in brief.

4) Explain the comparison between tungsten filament lamps and fluorescent
tubes.

5) Explain types of loads with examples.

6) Explain advantages of electric heating over other methods of heating.

3. Solve any two : (2×10=20)

1) Define the following terms :

a) Mean Horizontal Candle Power (MHCP).

b) Mean Spherical Candle Power (MSCP).

c) Mean Hemispherical Candle Power (MHSCP).

d) Reduction Factor.

e) Lamp Efficiency.

2) Explain modern welding techniques like ultrasonic welding, laser welding in
detail.

3) a) Explain motor selection in machine tool industries.

b) Explain motor selection in cement industry.
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SECTION – II

4. Solve any four : (4×5=20)

1) Explain the mechanics of train movement.

2) Explain dynamic braking in detail.

3) Write short note on crest speed, average speed, schedule speed.

4) Explain energy conservation in transport and agricultural sectors.

5) What are the motivations for energy conservation ?

6) Draw typical speed time curve for train and explain acceleration, free run,
retardation and braking.

5. Solve any two : (2×10=20)

1) Explain trapezoidal speed time curve mathematical expression for total
distance and crest speed.

2) Determine specific energy consumption by using simplified speed time
curve.

3) a) Explain energy conservation legislation.

b) A suburban electric train has maximum speed of 70 kmph. The schedule
speed including station stop time of 30 seconds is 45 kmph, if the
acceleration is 1.5 kmphps, find the value of retardation when the distance
between the stops is 4 km.

_____________________
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Assume suitable data if necessary.

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

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

1) For the motor to deliver a torque of 2.5 Nm at 1400 rpm, the armature voltage to be
applied is
A) 125.5 V B) 193.3 V
C) 200 V D) 241.7 V

2) The advantage of a synchronous motor in addition to its constant speed is
A) high power factor B) better efficiency
C) lower cost D) all of the above

3) In a constant  power type load
A) torque is proportional to speed
B) torque is proportional to square of speed
C) torque is inversely proportional to speed
D) torque is independent of speed

4) Applications of dc motor is restricted to a few load speed applications because of
A) cost of motor is high
B) mechanical commutation problems
C) maintenance problem
D) all of above

5) Torque developed by motor is counter balanced by
A) moment of inertia B) load torque
C) angular velocity D) all of above

6) Under discontinuous conduction mode of dc motor

A) Armature voltage is discontinuous B) Field current is discontinuous

C) Armature current is discontinuous D) Field voltage is discontinuous

P.T.O.

Set PSeat
No. P



Set P

SLR-TJ – 379 -2- �������	
�

7) A separately excited dc motor when fed from 1 phase full converter runs at speed
of 1200 rpm. Load current remains continuous. If one of the four SCRs get open
circuited the motor speed will reduce to

A) 600 rpm B) 900 rpm C) 800 rpm D) 400 rpm

8) Reduction in supply voltage by 10% will change the torque of motor by

A) 38% B) 19% C) 9.5% D) no change

9) Output power requirements of constant torque loads vary with

A) speed B) voltage

C) current D) power factor

10) Efficiency by using rotor resistance control in IM is

A) High B) Low

C) Very High D) Very low

11) BLDC motor drive will be fed from

A) 0° conduction mode of inverter B) 120° conduction mode of inverter

C) 60° conduction mode of inverter D) 180° conduction mode of inverter

12) In solar powered drives charge controller is required to protect

A) overvoltage B) overload

C) excessive discharge D) all of above

13) If copper loss, core loss and windage loss of induction motor is ignored and full
load slip is 0.4  then efficiency of motor will be

A) 40% B) 50%

C) 60% D) 70%

14) Field oriented control of induction motor provides

A) only flux control

B) only torque control

C) flux and torque control independently

D) no control on flux and torque

———————
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ELECTRICAL DRIVES AND CONTROL
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SECTION – I

2. Solve any four : (4 Marks Each)
a) State and explain various sources employed in electrical drives.
b) Explain why a dc series motor is more suited to deal with torque over loads than

other dc motors.
c) Estimate the firing angle required to produce a mean output voltage of 300 V from

a fully controlled 3-phase converter supplied from stiff 415 V, 50 Hz mains. Assume
that the load current is continuous.

d) Explain with neat sketch Dual converter fed DC motor drives.
e) A motor – load system has torque of T= 400 – 0.4N, N-m. where N is speed in rpm.

A load of ±  200 N-m is coupled with motor. Calculate the motor speed for motoring
and braking operations in the forward directions.

 f) A 220 v dc series motor runs at 1000 rpm and takes a current of 100 amp.
Resistance of armature and field windings are 0.05 Ohm each. If the terminal
voltage is reversed and field winding turns reduced to 80%  then calculate the
speed of motor.

3. Solve the following : (6 Marks Each)
a) State and explain how armature current and speed of a dc separately excited

motor will be affected when
1) Halving armature voltage and field current at constant load.
2) Halving armature voltage and field current at constant power developed.

b) A 230 V, 960 rpm and 220 A separately excited DC motor has Ra = 0.02 Ω . The
motor is fed from a chopper which provides both motoring and braking operations.
The source has a voltage of 230 V. Assuming continuous conduction :

i) Calculate duty ratio of chopper for motoring operation at rated torque and
350 rpm.

ii) Calculate duty ratio of chopper for braking operation at rated torque and
350 rpm.

iii) If the max. duty ratio is limited to 0.95 and maximum permissible motor
current is twice the rated, calculate maximum permissible motor speed
obtainable without filed weakening and power fed to the source.

OR
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b) A 220 V, 1200 rpm,  15 A separately excited dc motor has armature circuit resistance
and inductance of 1.8 Ohm and 32 mH, respectively. It is fed from a single phase
fully controlled rectifier with an ac source voltage of 230 V, 50 Hz calculate :

a) Motor torque for α  = 60° and speed = 1500 rpm

b) Motor speed for α  = 45° and T  = 10 N-m.

SECTION – II

4. Solve any four : (4 Marks Each)
a) A 440 V, 3 phase, 50 Hz, 6 pole star connected induction motor has following

parameters referred to stator :
Rs = Rr’ = 0.3 Ohm, Xs = Xr’ = 1.0 Ohm, Xm = 40 Ohm.
Normal full load slip is 0.05 calculate motor current, torque and efficiency at normal
full load slip.

b) Derive the harmonic torque equation with inverter fed induction motor drive.
c) Explain with block diagram feedback vector control.
d) A 3 phase, 5  kW, 440 v, 50 Hz, 4 pole star connected synchronous motor has

Rs = 0.2 Ohm, Xs = 8 Ohm and field current of 1 amp. and full load unity power
factor. Calculate the torque angle when operating at full load.

e) With neat sketch explain the operation of VSI fed synchronous motor drive.
 f) A multi stack variable reluctance motor has 4 stacks and 18 rotor poles. Calculate

pole pitch and step angle of motor.

5. Solve any two : (6 Marks Each)
a) A 440 V, 3 phase, 50 Hz,  4 pole, 1415 rpm delta connected induction motor has

following parameters referred to stator :
Rs = 0.6 Ohm, Rr’ = 0.8 Ohm, Xs = 0.5 Ohm, Xr’ = 0.6 Ohm and Xm = 15 Ohm.
The motor is fed from current source inverter. Determine motor speed, current and
torque when operating at 40 Hz and rated slip speed.

b) A 400 V, 3 phase, 50 Hz, 6 pole, 925 rpm delta connected induction motor has
following parameters referred to stator :
Rs = 0.2 Ohm, Rr’ = 0.3 Ohm, Xs = 0.5 Ohm, Xr’ = 1 Ohm.
The motor is fed from voltage source inverter with constant v/f ratio from 0 to 50 Hz
and constant voltage of 400 v above 50 Hz frequency. Determine the breakdown
torque for the frequency of 100 Hz as a ratio of its value at 50 Hz.

c) Draw circuit diagram and output waveform and explain with torque equation
brushless dc motor drive for servo application.

————————
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Assume suitable data if necessary.

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

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

1) Reduction in supply voltage by 10% will change the torque of motor by

A) 38% B) 19% C) 9.5% D) no change

2) Output power requirements of constant torque loads vary with

A) speed B) voltage

C) current D) power factor

3) Efficiency by using rotor resistance control in IM is

A) High B) Low

C) Very High D) Very low

4) BLDC motor drive will be fed from

A) 0° conduction mode of inverter B) 120° conduction mode of inverter

C) 60° conduction mode of inverter D) 180° conduction mode of inverter

5) In solar powered drives charge controller is required to protect

A) overvoltage B) overload

C) excessive discharge D) all of above

6) If copper loss, core loss and windage loss of induction motor is ignored and full
load slip is 0.4  then efficiency of motor will be

A) 40% B) 50%

C) 60% D) 70%

P.T.O.
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7) Field oriented control of induction motor provides

A) only flux control

B) only torque control

C) flux and torque control independently

D) no control on flux and torque

8) For the motor to deliver a torque of 2.5 Nm at 1400 rpm, the armature voltage to be
applied is
A) 125.5 V B) 193.3 V
C) 200 V D) 241.7 V

9) The advantage of a synchronous motor in addition to its constant speed is
A) high power factor B) better efficiency
C) lower cost D) all of the above

10) In a constant  power type load
A) torque is proportional to speed
B) torque is proportional to square of speed
C) torque is inversely proportional to speed
D) torque is independent of speed

11) Applications of dc motor is restricted to a few load speed applications because of
A) cost of motor is high
B) mechanical commutation problems
C) maintenance problem
D) all of above

12) Torque developed by motor is counter balanced by
A) moment of inertia B) load torque
C) angular velocity D) all of above

13) Under discontinuous conduction mode of dc motor

A) Armature voltage is discontinuous B) Field current is discontinuous

C) Armature current is discontinuous D) Field voltage is discontinuous

14) A separately excited dc motor when fed from 1 phase full converter runs at speed
of 1200 rpm. Load current remains continuous. If one of the four SCRs get open
circuited the motor speed will reduce to

A) 600 rpm B) 900 rpm C) 800 rpm D) 400 rpm

———————
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4 Marks Each)
a) State and explain various sources employed in electrical drives.
b) Explain why a dc series motor is more suited to deal with torque over loads than

other dc motors.
c) Estimate the firing angle required to produce a mean output voltage of 300 V from

a fully controlled 3-phase converter supplied from stiff 415 V, 50 Hz mains. Assume
that the load current is continuous.

d) Explain with neat sketch Dual converter fed DC motor drives.
e) A motor – load system has torque of T= 400 – 0.4N, N-m. where N is speed in rpm.

A load of ±  200 N-m is coupled with motor. Calculate the motor speed for motoring
and braking operations in the forward directions.

 f) A 220 v dc series motor runs at 1000 rpm and takes a current of 100 amp.
Resistance of armature and field windings are 0.05 Ohm each. If the terminal
voltage is reversed and field winding turns reduced to 80%  then calculate the
speed of motor.

3. Solve the following : (6 Marks Each)
a) State and explain how armature current and speed of a dc separately excited

motor will be affected when
1) Halving armature voltage and field current at constant load.
2) Halving armature voltage and field current at constant power developed.

b) A 230 V, 960 rpm and 220 A separately excited DC motor has Ra = 0.02 Ω . The
motor is fed from a chopper which provides both motoring and braking operations.
The source has a voltage of 230 V. Assuming continuous conduction :

i) Calculate duty ratio of chopper for motoring operation at rated torque and
350 rpm.

ii) Calculate duty ratio of chopper for braking operation at rated torque and
350 rpm.

iii) If the max. duty ratio is limited to 0.95 and maximum permissible motor
current is twice the rated, calculate maximum permissible motor speed
obtainable without filed weakening and power fed to the source.

OR
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b) A 220 V, 1200 rpm,  15 A separately excited dc motor has armature circuit resistance
and inductance of 1.8 Ohm and 32 mH, respectively. It is fed from a single phase
fully controlled rectifier with an ac source voltage of 230 V, 50 Hz calculate :

a) Motor torque for α  = 60° and speed = 1500 rpm

b) Motor speed for α  = 45° and T  = 10 N-m.

SECTION – II

4. Solve any four : (4 Marks Each)
a) A 440 V, 3 phase, 50 Hz, 6 pole star connected induction motor has following

parameters referred to stator :
Rs = Rr’ = 0.3 Ohm, Xs = Xr’ = 1.0 Ohm, Xm = 40 Ohm.
Normal full load slip is 0.05 calculate motor current, torque and efficiency at normal
full load slip.

b) Derive the harmonic torque equation with inverter fed induction motor drive.
c) Explain with block diagram feedback vector control.
d) A 3 phase, 5  kW, 440 v, 50 Hz, 4 pole star connected synchronous motor has

Rs = 0.2 Ohm, Xs = 8 Ohm and field current of 1 amp. and full load unity power
factor. Calculate the torque angle when operating at full load.

e) With neat sketch explain the operation of VSI fed synchronous motor drive.
 f) A multi stack variable reluctance motor has 4 stacks and 18 rotor poles. Calculate

pole pitch and step angle of motor.

5. Solve any two : (6 Marks Each)
a) A 440 V, 3 phase, 50 Hz,  4 pole, 1415 rpm delta connected induction motor has

following parameters referred to stator :
Rs = 0.6 Ohm, Rr’ = 0.8 Ohm, Xs = 0.5 Ohm, Xr’ = 0.6 Ohm and Xm = 15 Ohm.
The motor is fed from current source inverter. Determine motor speed, current and
torque when operating at 40 Hz and rated slip speed.

b) A 400 V, 3 phase, 50 Hz, 6 pole, 925 rpm delta connected induction motor has
following parameters referred to stator :
Rs = 0.2 Ohm, Rr’ = 0.3 Ohm, Xs = 0.5 Ohm, Xr’ = 1 Ohm.
The motor is fed from voltage source inverter with constant v/f ratio from 0 to 50 Hz
and constant voltage of 400 v above 50 Hz frequency. Determine the breakdown
torque for the frequency of 100 Hz as a ratio of its value at 50 Hz.

c) Draw circuit diagram and output waveform and explain with torque equation
brushless dc motor drive for servo application.

————————
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Assume suitable data if necessary.

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

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

1) Torque developed by motor is counter balanced by
A) moment of inertia B) load torque
C) angular velocity D) all of above

2) Under discontinuous conduction mode of dc motor

A) Armature voltage is discontinuous B) Field current is discontinuous

C) Armature current is discontinuous D) Field voltage is discontinuous

3) A separately excited dc motor when fed from 1 phase full converter runs at speed
of 1200 rpm. Load current remains continuous. If one of the four SCRs get open
circuited the motor speed will reduce to

A) 600 rpm B) 900 rpm C) 800 rpm D) 400 rpm

4) Reduction in supply voltage by 10% will change the torque of motor by

A) 38% B) 19% C) 9.5% D) no change

5) Output power requirements of constant torque loads vary with

A) speed B) voltage

C) current D) power factor

6) Efficiency by using rotor resistance control in IM is

A) High B) Low

C) Very High D) Very low

7) BLDC motor drive will be fed from

A) 0° conduction mode of inverter B) 120° conduction mode of inverter

C) 60° conduction mode of inverter D) 180° conduction mode of inverter
P.T.O.
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8) In solar powered drives charge controller is required to protect

A) overvoltage B) overload

C) excessive discharge D) all of above

9) If copper loss, core loss and windage loss of induction motor is ignored and full
load slip is 0.4  then efficiency of motor will be

A) 40% B) 50%

C) 60% D) 70%

10) Field oriented control of induction motor provides

A) only flux control

B) only torque control

C) flux and torque control independently

D) no control on flux and torque

11) For the motor to deliver a torque of 2.5 Nm at 1400 rpm, the armature voltage to be
applied is
A) 125.5 V B) 193.3 V
C) 200 V D) 241.7 V

12) The advantage of a synchronous motor in addition to its constant speed is
A) high power factor B) better efficiency
C) lower cost D) all of the above

13) In a constant  power type load
A) torque is proportional to speed
B) torque is proportional to square of speed
C) torque is inversely proportional to speed
D) torque is independent of speed

14) Applications of dc motor is restricted to a few load speed applications because of
A) cost of motor is high
B) mechanical commutation problems
C) maintenance problem

D) all of above

———————
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4 Marks Each)
a) State and explain various sources employed in electrical drives.
b) Explain why a dc series motor is more suited to deal with torque over loads than

other dc motors.
c) Estimate the firing angle required to produce a mean output voltage of 300 V from

a fully controlled 3-phase converter supplied from stiff 415 V, 50 Hz mains. Assume
that the load current is continuous.

d) Explain with neat sketch Dual converter fed DC motor drives.
e) A motor – load system has torque of T= 400 – 0.4N, N-m. where N is speed in rpm.

A load of ±  200 N-m is coupled with motor. Calculate the motor speed for motoring
and braking operations in the forward directions.

 f) A 220 v dc series motor runs at 1000 rpm and takes a current of 100 amp.
Resistance of armature and field windings are 0.05 Ohm each. If the terminal
voltage is reversed and field winding turns reduced to 80%  then calculate the
speed of motor.

3. Solve the following : (6 Marks Each)
a) State and explain how armature current and speed of a dc separately excited

motor will be affected when
1) Halving armature voltage and field current at constant load.
2) Halving armature voltage and field current at constant power developed.

b) A 230 V, 960 rpm and 220 A separately excited DC motor has Ra = 0.02 Ω . The
motor is fed from a chopper which provides both motoring and braking operations.
The source has a voltage of 230 V. Assuming continuous conduction :

i) Calculate duty ratio of chopper for motoring operation at rated torque and
350 rpm.

ii) Calculate duty ratio of chopper for braking operation at rated torque and
350 rpm.

iii) If the max. duty ratio is limited to 0.95 and maximum permissible motor
current is twice the rated, calculate maximum permissible motor speed
obtainable without filed weakening and power fed to the source.

OR
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b) A 220 V, 1200 rpm,  15 A separately excited dc motor has armature circuit resistance
and inductance of 1.8 Ohm and 32 mH, respectively. It is fed from a single phase
fully controlled rectifier with an ac source voltage of 230 V, 50 Hz calculate :

a) Motor torque for α  = 60° and speed = 1500 rpm

b) Motor speed for α  = 45° and T  = 10 N-m.

SECTION – II

4. Solve any four : (4 Marks Each)
a) A 440 V, 3 phase, 50 Hz, 6 pole star connected induction motor has following

parameters referred to stator :
Rs = Rr’ = 0.3 Ohm, Xs = Xr’ = 1.0 Ohm, Xm = 40 Ohm.
Normal full load slip is 0.05 calculate motor current, torque and efficiency at normal
full load slip.

b) Derive the harmonic torque equation with inverter fed induction motor drive.
c) Explain with block diagram feedback vector control.
d) A 3 phase, 5  kW, 440 v, 50 Hz, 4 pole star connected synchronous motor has

Rs = 0.2 Ohm, Xs = 8 Ohm and field current of 1 amp. and full load unity power
factor. Calculate the torque angle when operating at full load.

e) With neat sketch explain the operation of VSI fed synchronous motor drive.
 f) A multi stack variable reluctance motor has 4 stacks and 18 rotor poles. Calculate

pole pitch and step angle of motor.

5. Solve any two : (6 Marks Each)
a) A 440 V, 3 phase, 50 Hz,  4 pole, 1415 rpm delta connected induction motor has

following parameters referred to stator :
Rs = 0.6 Ohm, Rr’ = 0.8 Ohm, Xs = 0.5 Ohm, Xr’ = 0.6 Ohm and Xm = 15 Ohm.
The motor is fed from current source inverter. Determine motor speed, current and
torque when operating at 40 Hz and rated slip speed.

b) A 400 V, 3 phase, 50 Hz, 6 pole, 925 rpm delta connected induction motor has
following parameters referred to stator :
Rs = 0.2 Ohm, Rr’ = 0.3 Ohm, Xs = 0.5 Ohm, Xr’ = 1 Ohm.
The motor is fed from voltage source inverter with constant v/f ratio from 0 to 50 Hz
and constant voltage of 400 v above 50 Hz frequency. Determine the breakdown
torque for the frequency of 100 Hz as a ratio of its value at 50 Hz.

c) Draw circuit diagram and output waveform and explain with torque equation
brushless dc motor drive for servo application.
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

3) Assume suitable data if necessary.

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

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

1) Efficiency by using rotor resistance control in IM is

A) High B) Low

C) Very High D) Very low

2) BLDC motor drive will be fed from

A) 0° conduction mode of inverter B) 120° conduction mode of inverter

C) 60° conduction mode of inverter D) 180° conduction mode of inverter

3) In solar powered drives charge controller is required to protect

A) overvoltage B) overload

C) excessive discharge D) all of above

4) If copper loss, core loss and windage loss of induction motor is ignored and full

load slip is 0.4  then efficiency of motor will be

A) 40% B) 50%

C) 60% D) 70%

5) Field oriented control of induction motor provides

A) only flux control

B) only torque control

C) flux and torque control independently

D) no control on flux and torque

P.T.O.
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6) For the motor to deliver a torque of 2.5 Nm at 1400 rpm, the armature voltage to be
applied is
A) 125.5 V B) 193.3 V
C) 200 V D) 241.7 V

7) The advantage of a synchronous motor in addition to its constant speed is
A) high power factor B) better efficiency
C) lower cost D) all of the above

8) In a constant  power type load
A) torque is proportional to speed
B) torque is proportional to square of speed
C) torque is inversely proportional to speed
D) torque is independent of speed

9) Applications of dc motor is restricted to a few load speed applications because of
A) cost of motor is high
B) mechanical commutation problems
C) maintenance problem
D) all of above

10) Torque developed by motor is counter balanced by
A) moment of inertia B) load torque
C) angular velocity D) all of above

11) Under discontinuous conduction mode of dc motor

A) Armature voltage is discontinuous B) Field current is discontinuous

C) Armature current is discontinuous D) Field voltage is discontinuous

12) A separately excited dc motor when fed from 1 phase full converter runs at speed
of 1200 rpm. Load current remains continuous. If one of the four SCRs get open
circuited the motor speed will reduce to

A) 600 rpm B) 900 rpm C) 800 rpm D) 400 rpm

13) Reduction in supply voltage by 10% will change the torque of motor by

A) 38% B) 19% C) 9.5% D) no change

14) Output power requirements of constant torque loads vary with

A) speed B) voltage

C) current D) power factor

———————
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
ELECTRICAL DRIVES AND CONTROL

Day and Date : Tuesday, 28-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (4 Marks Each)
a) State and explain various sources employed in electrical drives.
b) Explain why a dc series motor is more suited to deal with torque over loads than

other dc motors.
c) Estimate the firing angle required to produce a mean output voltage of 300 V from

a fully controlled 3-phase converter supplied from stiff 415 V, 50 Hz mains. Assume
that the load current is continuous.

d) Explain with neat sketch Dual converter fed DC motor drives.
e) A motor – load system has torque of T= 400 – 0.4N, N-m. where N is speed in rpm.

A load of ±  200 N-m is coupled with motor. Calculate the motor speed for motoring
and braking operations in the forward directions.

 f) A 220 v dc series motor runs at 1000 rpm and takes a current of 100 amp.
Resistance of armature and field windings are 0.05 Ohm each. If the terminal
voltage is reversed and field winding turns reduced to 80%  then calculate the
speed of motor.

3. Solve the following : (6 Marks Each)
a) State and explain how armature current and speed of a dc separately excited

motor will be affected when
1) Halving armature voltage and field current at constant load.
2) Halving armature voltage and field current at constant power developed.

b) A 230 V, 960 rpm and 220 A separately excited DC motor has Ra = 0.02 Ω . The
motor is fed from a chopper which provides both motoring and braking operations.
The source has a voltage of 230 V. Assuming continuous conduction :

i) Calculate duty ratio of chopper for motoring operation at rated torque and
350 rpm.

ii) Calculate duty ratio of chopper for braking operation at rated torque and
350 rpm.

iii) If the max. duty ratio is limited to 0.95 and maximum permissible motor
current is twice the rated, calculate maximum permissible motor speed
obtainable without filed weakening and power fed to the source.
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b) A 220 V, 1200 rpm,  15 A separately excited dc motor has armature circuit resistance
and inductance of 1.8 Ohm and 32 mH, respectively. It is fed from a single phase
fully controlled rectifier with an ac source voltage of 230 V, 50 Hz calculate :

a) Motor torque for α  = 60° and speed = 1500 rpm

b) Motor speed for α  = 45° and T  = 10 N-m.

SECTION – II

4. Solve any four : (4 Marks Each)
a) A 440 V, 3 phase, 50 Hz, 6 pole star connected induction motor has following

parameters referred to stator :
Rs = Rr’ = 0.3 Ohm, Xs = Xr’ = 1.0 Ohm, Xm = 40 Ohm.
Normal full load slip is 0.05 calculate motor current, torque and efficiency at normal
full load slip.

b) Derive the harmonic torque equation with inverter fed induction motor drive.
c) Explain with block diagram feedback vector control.
d) A 3 phase, 5  kW, 440 v, 50 Hz, 4 pole star connected synchronous motor has

Rs = 0.2 Ohm, Xs = 8 Ohm and field current of 1 amp. and full load unity power
factor. Calculate the torque angle when operating at full load.

e) With neat sketch explain the operation of VSI fed synchronous motor drive.
 f) A multi stack variable reluctance motor has 4 stacks and 18 rotor poles. Calculate

pole pitch and step angle of motor.

5. Solve any two : (6 Marks Each)
a) A 440 V, 3 phase, 50 Hz,  4 pole, 1415 rpm delta connected induction motor has

following parameters referred to stator :
Rs = 0.6 Ohm, Rr’ = 0.8 Ohm, Xs = 0.5 Ohm, Xr’ = 0.6 Ohm and Xm = 15 Ohm.
The motor is fed from current source inverter. Determine motor speed, current and
torque when operating at 40 Hz and rated slip speed.

b) A 400 V, 3 phase, 50 Hz, 6 pole, 925 rpm delta connected induction motor has
following parameters referred to stator :
Rs = 0.2 Ohm, Rr’ = 0.3 Ohm, Xs = 0.5 Ohm, Xr’ = 1 Ohm.
The motor is fed from voltage source inverter with constant v/f ratio from 0 to 50 Hz
and constant voltage of 400 v above 50 Hz frequency. Determine the breakdown
torque for the frequency of 100 Hz as a ratio of its value at 50 Hz.

c) Draw circuit diagram and output waveform and explain with torque equation
brushless dc motor drive for servo application.
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
SWITCHGEAR AND PROTECTION

Day and Date : Thursday, 30-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

1. Choose the correct answer : 14

1) Which is the correct direction of flow of information in a relaying scenario ?
a) CT/PT →  CB →  Relay
b) Relay →  CB →  CT/PT
c) CT/PT →  Relay →  CB
d) None of the above

2) In a biased differential relay the bias is defined as a ratio of
a) Number of turns of restraining coil and operating coil
b) Fault current and operating  coil current
c) Fault current and restraining coil current
d) Operating coil current and restraining coil current

3) An OC relay of current setting 5A and setting 150% is connected to the
secondary of CT ratio 400/5. What will be the current in lines for which the relay
picks up ?
a) 600 A b) 150 A c) 1200 A d) 300 A

4) Operating point of protection class CT on the B-H curve is
a) Near knee point b) Well below knee point
c) Beyond knee point d) None of these

5) For protection of long line the preferred distance relay is
a) Mho relay b) Reactance relay
c) Impedance d) None of these

6) Mho relay is
a) Directional relay with current restraint
b) Voltage relay with current restraint
c) Directional relay with voltage restraint
d) Overcurrent relay with voltage restraint

P.T.O.
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7) In a three phase system, which of the following schemes of over-current
protection will be optimum ?
a) 3 nos. of phase fault OC relays and 1 no. of ground fault OC relay
b) 1 no. of phase fault OC relay and 1 no. of ground fault OC relay
c) 2 nos. of phase fault OC relays and 1 no. of ground fault OC relay
d) 3 nos. of phase fault OC relays and 3 no. of ground fault OC relay

8) Merz-Price protection is employed for protection of ___________
a) Alternator b) Transformer
c) Transmission line d) a) and b)

9) Magnetizing inrush phenomenon occur in
a) Large transformer primary only, when the transformer is switched on
b) Large transformer primary when a three phase fault occurs in the secondary
c) Large transformer secondary only, when the transformer is switched on in the

primary
d) None of above

10) A three phase, 33 kV oil circuit breaker is rated 1200 A, 2000 MVA, 3s. The
symmetrical braking current is
a) 1200 A b) 3600 A c) 35 kA d) 104.8 kA

11) Arc formation in vacuum CB is due to ____________
a) Ions present in vacuum
b) Thermionic emission from electrodes
c) Vaporization of electrode material
d) Electrons emitted by CB enclosure

12) A 50 Hz, 17.32 kV generator is connected to a power system. The system reactance
and capacitance per phase are 10 mH and 0.02 Fμ  respectively. What is the
maximum voltage across the contacts of the circuit breaker at an instant when it
passes through zero ?
a) 28.28 kV b) 30.28 kV c) 32.28 kV d) 34.28 kV

13) Which of the following sequence of operation is correct for operation of circuit
breaker, isolator and earthing switch while closing a circuit ?
a) Open earthing switch – close isolator – close circuit breaker
b) Close circuit breaker – open earthing switch – close isolator
c) Open earthing switch – close circuit breaker – close isolator
d) Close circuit breaker – close isolator – open earthing switch

14) An overhead transmission line is provided with earth wire for protection against
a) Switching surge b) Lightning surge
c) Power frequency overvoltage d) None of these

______________
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Day and Date : Thursday, 30-11-2017  Marks : 56
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SECTION – I

2. Solve any four questions : (4×4=16)
1) Explain various desirable characteristics of relays.

2) Explain with neat diagram three stepped distance protection of transmission line.
3) Explain with neat diagram percentage differential protection scheme.

4) With neat block diagram explain static definite time overcurrent relay.
5) Define pick up current and plug setting multiplier of overcurrent relay. Explain why

plug setting of earth fault relay is less than that of phase fault relay.

3. Solve any two questions : (2×6=12)

1) Two relays R1 and R2 are connected in two sections of a feeder as shown below.
CTs are of ratio 1000/5A. The plug setting of relay R1 is 100% and that of R2 is
125%. The time multiplier setting of the relay R1 is 0.3. The time grading scheme
has a discriminative time margin of 0.5 sec. between the relays. A three phase short
circuit at point F results in a fault current of 5000A. Find the actual operating time of
Relays R1 and Relay R2. Also determine time multiplier setting of the relay R2.

Time current characteristics of relays for TMS of 1 are given below. Both relays
have identical time current characteristics.

4.28.234510
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2) Draw neat diagram of induction disc relay. Also derive the mathematical equation
of torque developed in the induction type relays.

3) With neat block diagram and flowchart explain microprocessor based
impedance relay.
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SECTION – II

4. Solve any four questions : (4×4=16)

1) Explain phenomenon of current chopping in circuit breaker with neat diagram.

2) Explain different ratings of circuit breaker.

3) Draw and describe the construction and working principle of vacuum circuit breaker.

4) Explain the over-fluxing phenomenon in a transformer. Which relay is used for the
protection of transformer against over-fluxing ?

5) Explain Metal Oxide Arrester (MOA) type lightening arrester. Write advantages of
MOA type lightening arrester.

5. Solve any two questions : (2×6=12)

1) Explain with neat diagram percentage differential protection of transformer.
Indicate all three phases.

2) Define re-striking voltage. Derive an expression for re-striking voltage in terms of
system inductance and capacitance.

3) In a 220 kV, 50 Hz system, the reactance and capacitance upto the location of
C.B. is 8 Ω and 0.025 Fμ resp. A resistance of 600 Ω  is connected across the
contacts of C.B. Determine :
a) Natural frequency of oscillation
b) Damped frequency of oscillation
c) Critical value of resistance which will give no oscillations
d) The value of resistance which will give damped frequency, one fourth of natural

frequency of oscillation.

_____________________
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
SWITCHGEAR AND PROTECTION

Day and Date : Thursday, 30-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

1. Choose the correct answer : 14

1) Merz-Price protection is employed for protection of ___________
a) Alternator b) Transformer
c) Transmission line d) a) and b)

2) Magnetizing inrush phenomenon occur in
a) Large transformer primary only, when the transformer is switched on
b) Large transformer primary when a three phase fault occurs in the secondary
c) Large transformer secondary only, when the transformer is switched on in the

primary
d) None of above

3) A three phase, 33 kV oil circuit breaker is rated 1200 A, 2000 MVA, 3s. The
symmetrical braking current is
a) 1200 A b) 3600 A c) 35 kA d) 104.8 kA

4) Arc formation in vacuum CB is due to ____________
a) Ions present in vacuum
b) Thermionic emission from electrodes
c) Vaporization of electrode material
d) Electrons emitted by CB enclosure

5) A 50 Hz, 17.32 kV generator is connected to a power system. The system reactance
and capacitance per phase are 10 mH and 0.02 Fμ  respectively. What is the
maximum voltage across the contacts of the circuit breaker at an instant when it
passes through zero ?
a) 28.28 kV b) 30.28 kV c) 32.28 kV d) 34.28 kV

P.T.O.
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6) Which of the following sequence of operation is correct for operation of circuit
breaker, isolator and earthing switch while closing a circuit ?
a) Open earthing switch – close isolator – close circuit breaker
b) Close circuit breaker – open earthing switch – close isolator
c) Open earthing switch – close circuit breaker – close isolator
d) Close circuit breaker – close isolator – open earthing switch

7) An overhead transmission line is provided with earth wire for protection against
a) Switching surge b) Lightning surge
c) Power frequency overvoltage d) None of these

8) Which is the correct direction of flow of information in a relaying scenario ?
a) CT/PT →  CB →  Relay
b) Relay →  CB →  CT/PT
c) CT/PT →  Relay →  CB
d) None of the above

9) In a biased differential relay the bias is defined as a ratio of
a) Number of turns of restraining coil and operating coil
b) Fault current and operating  coil current
c) Fault current and restraining coil current
d) Operating coil current and restraining coil current

10) An OC relay of current setting 5A and setting 150% is connected to the
secondary of CT ratio 400/5. What will be the current in lines for which the relay
picks up ?
a) 600 A b) 150 A c) 1200 A d) 300 A

11) Operating point of protection class CT on the B-H curve is
a) Near knee point b) Well below knee point
c) Beyond knee point d) None of these

12) For protection of long line the preferred distance relay is
a) Mho relay b) Reactance relay
c) Impedance d) None of these

13) Mho relay is
a) Directional relay with current restraint
b) Voltage relay with current restraint
c) Directional relay with voltage restraint
d) Overcurrent relay with voltage restraint

14) In a three phase system, which of the following schemes of over-current
protection will be optimum ?
a) 3 nos. of phase fault OC relays and 1 no. of ground fault OC relay
b) 1 no. of phase fault OC relay and 1 no. of ground fault OC relay
c) 2 nos. of phase fault OC relays and 1 no. of ground fault OC relay
d) 3 nos. of phase fault OC relays and 3 no. of ground fault OC relay

______________
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
SWITCHGEAR AND PROTECTION

Day and Date : Thursday, 30-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four questions : (4×4=16)
1) Explain various desirable characteristics of relays.

2) Explain with neat diagram three stepped distance protection of transmission line.
3) Explain with neat diagram percentage differential protection scheme.

4) With neat block diagram explain static definite time overcurrent relay.
5) Define pick up current and plug setting multiplier of overcurrent relay. Explain why

plug setting of earth fault relay is less than that of phase fault relay.

3. Solve any two questions : (2×6=12)

1) Two relays R1 and R2 are connected in two sections of a feeder as shown below.
CTs are of ratio 1000/5A. The plug setting of relay R1 is 100% and that of R2 is
125%. The time multiplier setting of the relay R1 is 0.3. The time grading scheme
has a discriminative time margin of 0.5 sec. between the relays. A three phase short
circuit at point F results in a fault current of 5000A. Find the actual operating time of
Relays R1 and Relay R2. Also determine time multiplier setting of the relay R2.

Time current characteristics of relays for TMS of 1 are given below. Both relays
have identical time current characteristics.
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2) Draw neat diagram of induction disc relay. Also derive the mathematical equation
of torque developed in the induction type relays.

3) With neat block diagram and flowchart explain microprocessor based
impedance relay.
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SECTION – II

4. Solve any four questions : (4×4=16)

1) Explain phenomenon of current chopping in circuit breaker with neat diagram.

2) Explain different ratings of circuit breaker.

3) Draw and describe the construction and working principle of vacuum circuit breaker.

4) Explain the over-fluxing phenomenon in a transformer. Which relay is used for the
protection of transformer against over-fluxing ?

5) Explain Metal Oxide Arrester (MOA) type lightening arrester. Write advantages of
MOA type lightening arrester.

5. Solve any two questions : (2×6=12)

1) Explain with neat diagram percentage differential protection of transformer.
Indicate all three phases.

2) Define re-striking voltage. Derive an expression for re-striking voltage in terms of
system inductance and capacitance.

3) In a 220 kV, 50 Hz system, the reactance and capacitance upto the location of
C.B. is 8 Ω and 0.025 Fμ resp. A resistance of 600 Ω  is connected across the
contacts of C.B. Determine :
a) Natural frequency of oscillation
b) Damped frequency of oscillation
c) Critical value of resistance which will give no oscillations
d) The value of resistance which will give damped frequency, one fourth of natural

frequency of oscillation.

_____________________
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Day and Date : Thursday, 30-11-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

1. Choose the correct answer : 14

1) For protection of long line the preferred distance relay is
a) Mho relay b) Reactance relay
c) Impedance d) None of these

2) Mho relay is
a) Directional relay with current restraint
b) Voltage relay with current restraint
c) Directional relay with voltage restraint
d) Overcurrent relay with voltage restraint

3) In a three phase system, which of the following schemes of over-current
protection will be optimum ?
a) 3 nos. of phase fault OC relays and 1 no. of ground fault OC relay
b) 1 no. of phase fault OC relay and 1 no. of ground fault OC relay
c) 2 nos. of phase fault OC relays and 1 no. of ground fault OC relay
d) 3 nos. of phase fault OC relays and 3 no. of ground fault OC relay

4) Merz-Price protection is employed for protection of ___________
a) Alternator b) Transformer
c) Transmission line d) a) and b)

5) Magnetizing inrush phenomenon occur in
a) Large transformer primary only, when the transformer is switched on
b) Large transformer primary when a three phase fault occurs in the secondary
c) Large transformer secondary only, when the transformer is switched on in the

primary
d) None of above

P.T.O.
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6) A three phase, 33 kV oil circuit breaker is rated 1200 A, 2000 MVA, 3s. The
symmetrical braking current is
a) 1200 A b) 3600 A c) 35 kA d) 104.8 kA

7) Arc formation in vacuum CB is due to ____________
a) Ions present in vacuum
b) Thermionic emission from electrodes
c) Vaporization of electrode material
d) Electrons emitted by CB enclosure

8) A 50 Hz, 17.32 kV generator is connected to a power system. The system reactance
and capacitance per phase are 10 mH and 0.02 Fμ  respectively. What is the
maximum voltage across the contacts of the circuit breaker at an instant when it
passes through zero ?
a) 28.28 kV b) 30.28 kV c) 32.28 kV d) 34.28 kV

9) Which of the following sequence of operation is correct for operation of circuit
breaker, isolator and earthing switch while closing a circuit ?
a) Open earthing switch – close isolator – close circuit breaker
b) Close circuit breaker – open earthing switch – close isolator
c) Open earthing switch – close circuit breaker – close isolator
d) Close circuit breaker – close isolator – open earthing switch

10) An overhead transmission line is provided with earth wire for protection against
a) Switching surge b) Lightning surge
c) Power frequency overvoltage d) None of these

11) Which is the correct direction of flow of information in a relaying scenario ?
a) CT/PT →  CB →  Relay
b) Relay →  CB →  CT/PT
c) CT/PT →  Relay →  CB
d) None of the above

12) In a biased differential relay the bias is defined as a ratio of
a) Number of turns of restraining coil and operating coil
b) Fault current and operating  coil current
c) Fault current and restraining coil current
d) Operating coil current and restraining coil current

13) An OC relay of current setting 5A and setting 150% is connected to the
secondary of CT ratio 400/5. What will be the current in lines for which the relay
picks up ?
a) 600 A b) 150 A c) 1200 A d) 300 A

14) Operating point of protection class CT on the B-H curve is
a) Near knee point b) Well below knee point
c) Beyond knee point d) None of these

______________
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Day and Date : Thursday, 30-11-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four questions : (4×4=16)
1) Explain various desirable characteristics of relays.

2) Explain with neat diagram three stepped distance protection of transmission line.
3) Explain with neat diagram percentage differential protection scheme.

4) With neat block diagram explain static definite time overcurrent relay.
5) Define pick up current and plug setting multiplier of overcurrent relay. Explain why

plug setting of earth fault relay is less than that of phase fault relay.

3. Solve any two questions : (2×6=12)

1) Two relays R1 and R2 are connected in two sections of a feeder as shown below.
CTs are of ratio 1000/5A. The plug setting of relay R1 is 100% and that of R2 is
125%. The time multiplier setting of the relay R1 is 0.3. The time grading scheme
has a discriminative time margin of 0.5 sec. between the relays. A three phase short
circuit at point F results in a fault current of 5000A. Find the actual operating time of
Relays R1 and Relay R2. Also determine time multiplier setting of the relay R2.

Time current characteristics of relays for TMS of 1 are given below. Both relays
have identical time current characteristics.
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2) Draw neat diagram of induction disc relay. Also derive the mathematical equation
of torque developed in the induction type relays.

3) With neat block diagram and flowchart explain microprocessor based
impedance relay.
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SECTION – II

4. Solve any four questions : (4×4=16)

1) Explain phenomenon of current chopping in circuit breaker with neat diagram.

2) Explain different ratings of circuit breaker.

3) Draw and describe the construction and working principle of vacuum circuit breaker.

4) Explain the over-fluxing phenomenon in a transformer. Which relay is used for the
protection of transformer against over-fluxing ?

5) Explain Metal Oxide Arrester (MOA) type lightening arrester. Write advantages of
MOA type lightening arrester.

5. Solve any two questions : (2×6=12)

1) Explain with neat diagram percentage differential protection of transformer.
Indicate all three phases.

2) Define re-striking voltage. Derive an expression for re-striking voltage in terms of
system inductance and capacitance.

3) In a 220 kV, 50 Hz system, the reactance and capacitance upto the location of
C.B. is 8 Ω and 0.025 Fμ resp. A resistance of 600 Ω  is connected across the
contacts of C.B. Determine :
a) Natural frequency of oscillation
b) Damped frequency of oscillation
c) Critical value of resistance which will give no oscillations
d) The value of resistance which will give damped frequency, one fourth of natural

frequency of oscillation.

_____________________
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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) A three phase, 33 kV oil circuit breaker is rated 1200 A, 2000 MVA, 3s. The
symmetrical braking current is
a) 1200 A b) 3600 A c) 35 kA d) 104.8 kA

2) Arc formation in vacuum CB is due to ____________
a) Ions present in vacuum
b) Thermionic emission from electrodes
c) Vaporization of electrode material
d) Electrons emitted by CB enclosure

3) A 50 Hz, 17.32 kV generator is connected to a power system. The system reactance
and capacitance per phase are 10 mH and 0.02 Fμ  respectively. What is the
maximum voltage across the contacts of the circuit breaker at an instant when it
passes through zero ?
a) 28.28 kV b) 30.28 kV c) 32.28 kV d) 34.28 kV

4) Which of the following sequence of operation is correct for operation of circuit
breaker, isolator and earthing switch while closing a circuit ?
a) Open earthing switch – close isolator – close circuit breaker
b) Close circuit breaker – open earthing switch – close isolator
c) Open earthing switch – close circuit breaker – close isolator
d) Close circuit breaker – close isolator – open earthing switch

5) An overhead transmission line is provided with earth wire for protection against
a) Switching surge b) Lightning surge
c) Power frequency overvoltage d) None of these

P.T.O.
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6) Which is the correct direction of flow of information in a relaying scenario ?
a) CT/PT →  CB →  Relay
b) Relay →  CB →  CT/PT
c) CT/PT →  Relay →  CB
d) None of the above

7) In a biased differential relay the bias is defined as a ratio of
a) Number of turns of restraining coil and operating coil
b) Fault current and operating  coil current
c) Fault current and restraining coil current
d) Operating coil current and restraining coil current

8) An OC relay of current setting 5A and setting 150% is connected to the
secondary of CT ratio 400/5. What will be the current in lines for which the relay
picks up ?
a) 600 A b) 150 A c) 1200 A d) 300 A

9) Operating point of protection class CT on the B-H curve is
a) Near knee point b) Well below knee point
c) Beyond knee point d) None of these

10) For protection of long line the preferred distance relay is
a) Mho relay b) Reactance relay
c) Impedance d) None of these

11) Mho relay is
a) Directional relay with current restraint
b) Voltage relay with current restraint
c) Directional relay with voltage restraint
d) Overcurrent relay with voltage restraint

12) In a three phase system, which of the following schemes of over-current
protection will be optimum ?
a) 3 nos. of phase fault OC relays and 1 no. of ground fault OC relay
b) 1 no. of phase fault OC relay and 1 no. of ground fault OC relay
c) 2 nos. of phase fault OC relays and 1 no. of ground fault OC relay
d) 3 nos. of phase fault OC relays and 3 no. of ground fault OC relay

13) Merz-Price protection is employed for protection of ___________
a) Alternator b) Transformer
c) Transmission line d) a) and b)

14) Magnetizing inrush phenomenon occur in
a) Large transformer primary only, when the transformer is switched on
b) Large transformer primary when a three phase fault occurs in the secondary
c) Large transformer secondary only, when the transformer is switched on in the

primary
d) None of above

______________
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SECTION – I

2. Solve any four questions : (4×4=16)
1) Explain various desirable characteristics of relays.

2) Explain with neat diagram three stepped distance protection of transmission line.
3) Explain with neat diagram percentage differential protection scheme.

4) With neat block diagram explain static definite time overcurrent relay.
5) Define pick up current and plug setting multiplier of overcurrent relay. Explain why

plug setting of earth fault relay is less than that of phase fault relay.

3. Solve any two questions : (2×6=12)

1) Two relays R1 and R2 are connected in two sections of a feeder as shown below.
CTs are of ratio 1000/5A. The plug setting of relay R1 is 100% and that of R2 is
125%. The time multiplier setting of the relay R1 is 0.3. The time grading scheme
has a discriminative time margin of 0.5 sec. between the relays. A three phase short
circuit at point F results in a fault current of 5000A. Find the actual operating time of
Relays R1 and Relay R2. Also determine time multiplier setting of the relay R2.

Time current characteristics of relays for TMS of 1 are given below. Both relays
have identical time current characteristics.
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2) Draw neat diagram of induction disc relay. Also derive the mathematical equation
of torque developed in the induction type relays.

3) With neat block diagram and flowchart explain microprocessor based
impedance relay.
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SECTION – II

4. Solve any four questions : (4×4=16)

1) Explain phenomenon of current chopping in circuit breaker with neat diagram.

2) Explain different ratings of circuit breaker.

3) Draw and describe the construction and working principle of vacuum circuit breaker.

4) Explain the over-fluxing phenomenon in a transformer. Which relay is used for the
protection of transformer against over-fluxing ?

5) Explain Metal Oxide Arrester (MOA) type lightening arrester. Write advantages of
MOA type lightening arrester.

5. Solve any two questions : (2×6=12)

1) Explain with neat diagram percentage differential protection of transformer.
Indicate all three phases.

2) Define re-striking voltage. Derive an expression for re-striking voltage in terms of
system inductance and capacitance.

3) In a 220 kV, 50 Hz system, the reactance and capacitance upto the location of
C.B. is 8 Ω and 0.025 Fμ resp. A resistance of 600 Ω  is connected across the
contacts of C.B. Determine :
a) Natural frequency of oscillation
b) Damped frequency of oscillation
c) Critical value of resistance which will give no oscillations
d) The value of resistance which will give damped frequency, one fourth of natural

frequency of oscillation.

_____________________
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Seat
No. Set P

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) LNG stands for
A) Liquefied Natural Gas B) Liquid Natural Gas
C) Low Nitrogen Content Gas D) Liquid Nitrogen Gas

2) Which is the major energy source to meet the Indian energy demand ?
A) Coal B) Lignite C) Oil D) Natural gas

3) Energy management is a key component of
A) Environmental management B) Carbon management
C) Nitrogen management D) Water management

4) Projected temperature increase in degree centigrade 2100 due to climate
change is
A) 2 B) 3 C) 4 D) 5

5) Which country has highest energy usage per capita ?
A) Iceland B) Qatar
C) Kuwait D) United Arab Emirates

6) Which country has the biggest coal reserves ?
A) Russia B) US C) China D) India

7) Maximum demand charges are given in
A) kWh B) kVA
C) kVAr D) All of the above

P.T.O.
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8) The pay-back period is defined as the ratio of
A) Net investment to the capital cost
B) Net annual cash flow to the capital cost
C) Net investment to the net annual cash flow
D) Net annual savings to the capital cost

9) Phase advancer are used to improve the power factor of
A) Induction generator B) Synchronous motor
C) Synchronous generator D) Induction motor

10) The objective of energy management includes
A) Minimum energy cost
B) Minimizing environmental degradation
C) Minimize waste
D) All the above

11) Replacement of steam based hot water generation by solar system is an
example of
A) Matching energy usage to the requirement
B) Energy substitution
C) Maximizing system efficiency
D) Performance improvement

12) The capital cost of generating equipment, transmission system and distribution
system comes under
A) Running capital B) Both fixed and running capital
C) Fixed capital D) All of these

13) If load current decrease then the power factor
A) Will also decrease B) Will increase
C) Will remain unchanged D) None of these

14) The benchmarking parameter for air conditioning equipment is
A) kW/Ton of Refrigeration
B) kW/kg of refrigerant handled
C) kcal/m3 of chilled water
D) Differential temperature across chiller

______________
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Seat
No.

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any four : (4×4=16)

1) What is mean by green building ?

2) What are necessary skills of energy manager ?

3) Explain demand side management concept with advantages and disadvantages.

4) Write note on apparent energy tariff.

5) Write short notes on Kyoto protocol.

6) Write the notes on force field analysis.

3. Attempt any two : (6×2=12)

1) Write a short note on solar thermal technology as a energy source.

2) What is energy management ? Discuss the principles of energy management.

3) What is energy conservation building code ? List salient features of ECBC.

SECTION – II

4. Attempt any four : (4×4=16)

1) What is Sankey diagram ? Explain with suitable examples.

2) What are the principles of writing a report of energy audit ?
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3) Discuss the cash flow diagram. What is the significance ?

4) Explain various types of energy audit.

5) Enlist energy conservation opportunities in pumping system.

5. Attempt any two : (6×2=12)

1) Explain various instruments with functions of each used to carry out energy

audit.

2) How cogeneration leads the energy conservation ?

3) What are the various costing techniques ?

_____________________
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Seat
No. Set Q

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) The pay-back period is defined as the ratio of
A) Net investment to the capital cost
B) Net annual cash flow to the capital cost
C) Net investment to the net annual cash flow
D) Net annual savings to the capital cost

2) Phase advancer are used to improve the power factor of
A) Induction generator B) Synchronous motor
C) Synchronous generator D) Induction motor

3) The objective of energy management includes
A) Minimum energy cost
B) Minimizing environmental degradation
C) Minimize waste
D) All the above

4) Replacement of steam based hot water generation by solar system is an
example of
A) Matching energy usage to the requirement
B) Energy substitution
C) Maximizing system efficiency
D) Performance improvement

P.T.O.
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5) The capital cost of generating equipment, transmission system and distribution
system comes under
A) Running capital B) Both fixed and running capital
C) Fixed capital D) All of these

6) If load current decrease then the power factor
A) Will also decrease B) Will increase
C) Will remain unchanged D) None of these

7) The benchmarking parameter for air conditioning equipment is
A) kW/Ton of Refrigeration
B) kW/kg of refrigerant handled
C) kcal/m3 of chilled water
D) Differential temperature across chiller

8) LNG stands for
A) Liquefied Natural Gas B) Liquid Natural Gas
C) Low Nitrogen Content Gas D) Liquid Nitrogen Gas

9) Which is the major energy source to meet the Indian energy demand ?
A) Coal B) Lignite C) Oil D) Natural gas

10) Energy management is a key component of
A) Environmental management B) Carbon management
C) Nitrogen management D) Water management

11) Projected temperature increase in degree centigrade 2100 due to climate
change is
A) 2 B) 3 C) 4 D) 5

12) Which country has highest energy usage per capita ?
A) Iceland B) Qatar
C) Kuwait D) United Arab Emirates

13) Which country has the biggest coal reserves ?
A) Russia B) US C) China D) India

14) Maximum demand charges are given in
A) kWh B) kVA
C) kVAr D) All of the above

______________
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Seat
No.

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any four : (4×4=16)

1) What is mean by green building ?

2) What are necessary skills of energy manager ?

3) Explain demand side management concept with advantages and disadvantages.

4) Write note on apparent energy tariff.

5) Write short notes on Kyoto protocol.

6) Write the notes on force field analysis.

3. Attempt any two : (6×2=12)

1) Write a short note on solar thermal technology as a energy source.

2) What is energy management ? Discuss the principles of energy management.

3) What is energy conservation building code ? List salient features of ECBC.

SECTION – II

4. Attempt any four : (4×4=16)

1) What is Sankey diagram ? Explain with suitable examples.

2) What are the principles of writing a report of energy audit ?
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3) Discuss the cash flow diagram. What is the significance ?

4) Explain various types of energy audit.

5) Enlist energy conservation opportunities in pumping system.

5. Attempt any two : (6×2=12)

1) Explain various instruments with functions of each used to carry out energy

audit.

2) How cogeneration leads the energy conservation ?

3) What are the various costing techniques ?

_____________________
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B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) Which country has highest energy usage per capita ?
A) Iceland B) Qatar
C) Kuwait D) United Arab Emirates

2) Which country has the biggest coal reserves ?
A) Russia B) US C) China D) India

3) Maximum demand charges are given in
A) kWh B) kVA
C) kVAr D) All of the above

4) The pay-back period is defined as the ratio of
A) Net investment to the capital cost
B) Net annual cash flow to the capital cost
C) Net investment to the net annual cash flow
D) Net annual savings to the capital cost

5) Phase advancer are used to improve the power factor of
A) Induction generator B) Synchronous motor
C) Synchronous generator D) Induction motor

6) The objective of energy management includes
A) Minimum energy cost
B) Minimizing environmental degradation
C) Minimize waste
D) All the above

P.T.O.



Set R

SLR-TJ – 384 -2- �������	
�

7) Replacement of steam based hot water generation by solar system is an
example of
A) Matching energy usage to the requirement
B) Energy substitution
C) Maximizing system efficiency
D) Performance improvement

8) The capital cost of generating equipment, transmission system and distribution
system comes under
A) Running capital B) Both fixed and running capital
C) Fixed capital D) All of these

9) If load current decrease then the power factor
A) Will also decrease B) Will increase
C) Will remain unchanged D) None of these

10) The benchmarking parameter for air conditioning equipment is
A) kW/Ton of Refrigeration
B) kW/kg of refrigerant handled
C) kcal/m3 of chilled water
D) Differential temperature across chiller

11) LNG stands for
A) Liquefied Natural Gas B) Liquid Natural Gas
C) Low Nitrogen Content Gas D) Liquid Nitrogen Gas

12) Which is the major energy source to meet the Indian energy demand ?
A) Coal B) Lignite C) Oil D) Natural gas

13) Energy management is a key component of
A) Environmental management B) Carbon management
C) Nitrogen management D) Water management

14) Projected temperature increase in degree centigrade 2100 due to climate
change is
A) 2 B) 3 C) 4 D) 5

______________



Set R

�������	
� -3- SLR-TJ – 384

Seat
No.

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any four : (4×4=16)

1) What is mean by green building ?

2) What are necessary skills of energy manager ?

3) Explain demand side management concept with advantages and disadvantages.

4) Write note on apparent energy tariff.

5) Write short notes on Kyoto protocol.

6) Write the notes on force field analysis.

3. Attempt any two : (6×2=12)

1) Write a short note on solar thermal technology as a energy source.

2) What is energy management ? Discuss the principles of energy management.

3) What is energy conservation building code ? List salient features of ECBC.

SECTION – II

4. Attempt any four : (4×4=16)

1) What is Sankey diagram ? Explain with suitable examples.

2) What are the principles of writing a report of energy audit ?
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3) Discuss the cash flow diagram. What is the significance ?

4) Explain various types of energy audit.

5) Enlist energy conservation opportunities in pumping system.

5. Attempt any two : (6×2=12)

1) Explain various instruments with functions of each used to carry out energy

audit.

2) How cogeneration leads the energy conservation ?

3) What are the various costing techniques ?

_____________________
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No. Set S

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) The objective of energy management includes
A) Minimum energy cost
B) Minimizing environmental degradation
C) Minimize waste
D) All the above

2) Replacement of steam based hot water generation by solar system is an
example of
A) Matching energy usage to the requirement
B) Energy substitution
C) Maximizing system efficiency
D) Performance improvement

3) The capital cost of generating equipment, transmission system and distribution
system comes under
A) Running capital
B) Both fixed and running capital
C) Fixed capital
D) All of these

4) If load current decrease then the power factor
A) Will also decrease B) Will increase
C) Will remain unchanged D) None of these

P.T.O.
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5) The benchmarking parameter for air conditioning equipment is
A) kW/Ton of Refrigeration
B) kW/kg of refrigerant handled
C) kcal/m3 of chilled water
D) Differential temperature across chiller

6) LNG stands for
A) Liquefied Natural Gas B) Liquid Natural Gas
C) Low Nitrogen Content Gas D) Liquid Nitrogen Gas

7) Which is the major energy source to meet the Indian energy demand ?
A) Coal B) Lignite C) Oil D) Natural gas

8) Energy management is a key component of
A) Environmental management B) Carbon management
C) Nitrogen management D) Water management

9) Projected temperature increase in degree centigrade 2100 due to climate
change is
A) 2 B) 3 C) 4 D) 5

10) Which country has highest energy usage per capita ?
A) Iceland B) Qatar
C) Kuwait D) United Arab Emirates

11) Which country has the biggest coal reserves ?
A) Russia B) US C) China D) India

12) Maximum demand charges are given in
A) kWh B) kVA
C) kVAr D) All of the above

13) The pay-back period is defined as the ratio of
A) Net investment to the capital cost
B) Net annual cash flow to the capital cost
C) Net investment to the net annual cash flow
D) Net annual savings to the capital cost

14) Phase advancer are used to improve the power factor of
A) Induction generator B) Synchronous motor
C) Synchronous generator D) Induction motor

______________
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Seat
No.

B.E. (Electrical) (Part – I) (New CGPA) Examination, 2017
Elective – I : ENERGY AUDIT AND MANAGEMENT

Day and Date : Wednesday, 6-12-2017 Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Attempt any four : (4×4=16)

1) What is mean by green building ?

2) What are necessary skills of energy manager ?

3) Explain demand side management concept with advantages and disadvantages.

4) Write note on apparent energy tariff.

5) Write short notes on Kyoto protocol.

6) Write the notes on force field analysis.

3. Attempt any two : (6×2=12)

1) Write a short note on solar thermal technology as a energy source.

2) What is energy management ? Discuss the principles of energy management.

3) What is energy conservation building code ? List salient features of ECBC.

SECTION – II

4. Attempt any four : (4×4=16)

1) What is Sankey diagram ? Explain with suitable examples.

2) What are the principles of writing a report of energy audit ?



Set S

SLR-TJ – 384 -4- �������	
�

3) Discuss the cash flow diagram. What is the significance ?

4) Explain various types of energy audit.

5) Enlist energy conservation opportunities in pumping system.

5. Attempt any two : (6×2=12)

1) Explain various instruments with functions of each used to carry out energy

audit.

2) How cogeneration leads the energy conservation ?

3) What are the various costing techniques ?

_____________________
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Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 14-12-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

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

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

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

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

1) Open circuit test on a transformer is conducted to obtain
A) the leakage impedances B) the ohmic loss
C) hysteresis loss only D) core loss only

2) Transformer-core laminations are made of
A) cast iron B) wrought iron C) silicon steel D) cast steel

3) Transformer action requires a
A) constant magnetic flux B) increasing magnetic flux
C) alternating magnetic flux D) alternating electric flux

4) Which component of the no load current of the transformer is opposite in phase to the
induced emf ?
A) magnetizing component B) core loss component
C) both A) and B) above D) none of the above

5) In transformers, the cylindrical winding with rectangular conductors is generally used for
A) low voltage winding B) high voltage winding
C) tertiary voltage winding D) any of the above

6) Yokes with rectangular cross-section are used for
A) small capacity transformers B) medium capacity transformers
C) large capacity transformers D) any of the above

7) The length of air gap to be provided in __________ is primarily determined by power
factor consideration.
A) d.c. series motor B) d.c. shunt motor
C) induction motor D) synchronous motor
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8) The power factor of the induction motor will be ___________ if the magnetizing current is
___________
A) low ... low B) high ... high C) high ... low D) low ... high

9) In the design of induction motors, normally the number of slots per pole per phase is taken as
A) two B) three C) three or more D) three or less

10) Normally open type stator slots in induction motors are not provided because
A) exciting current increases
B) coils cannot be slid through the top
C) time required for the winding will be large
D) none of the above

11) In induction motors, the difference between the number of stator and rotor slots should
not be
A) P B) 2P C) 5P D) Any of the above

12) Skewing of rotor slots helps in
A) improving beat transfer B) reducing noise
C) suppressing undesirable harmonics D) all of the above

13) Air gap of three phase induction motor is kept small to
A) reduce noise B) obtain high torque
C) reduce magnetizing current D) reduce crawling

14) The number of turns in the starting winding of a capacitor start motor as compared to that
for split phase motor is
A) same B) more C) less D) none of the above

15) A single phase motor generally used for small air compressor is
A) capacitor start capacitor run motor B) reluctance motor
C) universal motor D) shaded pole motor

16) Turbo-alternators of rating __________ and above are normally hydrogen cooled.
A) 10 MW B) 20 MW C) 25 MW D) 50 MW

17) If a synchronous motor fails to start, the probable cause could be
A) low voltage B) too much load at starting
C) single phasing D) any of the above

18) In case a synchronous motor starts but fails to develop full torque, the probable cause
could be
A) low excited voltage B) reverse field  winding
C) open or short circuit D) any of the above

19) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

20) The starting capacitor of a single phase motor is
A) Electrolytic capacitor B) Ceramic capacitor
C) Paper capacitor D) None of the above

_____________________
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Seat
No.

B.E. (Electrical) (Part – I) (Old) Examination, 2017
ELECTRICAL MACHINE DESIGN

Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

a) Find the expression for KVA rating of single phase shell type transformer.

b) The ratio of flux to full load mmf in a 400 KVA, 50 Hz, 1-phase core type power t/f
is 2.4 × 10–6. Calculate the net iron area and the window area of the t/f. Maximum flux
density in the core is 1.3 wb/m2, current density 2.7 A/mm2 and window space factor
0.26. Also calculate full load mmf.

c) Explain different types of windings used in a transformer.

d) Explain the procedure to draw the circle diagram.

e) Find the expression for overload capacity of 3 phase IM in terms of dispersion co-efficient.

3. Solve any two : (10×2=20)

a) What are the different methods of cooling in transformer ? Explain any one method.

b) Derive the output equation for 3 phase core type transformer with usual notations.

c) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm squirrel cage I.M.
having an efficiency of 0.88 and a full load power factor of 0.9. Specific magnetic
loading = 0.5 wb/m2, specific electric loading = 25000 A/m. Take the peripheral speed as
approximately 20 m/s at synchronous speed.

SECTION – II

4. Solve any four : (5×4=20)

a) Explain how synchronous motor is a synchronous condenser.

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

c) Derive the output equation of single phase induction motor.

d) Why 1-phase I.M. is not self-starting ?

e) Draw torque slip characteristics of single phase induction motor on the basis of double
revolving field theory and explain.
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5. Solve any two : (10×2=20)

a) Explain how you estimate equivalent circuit parameters by conducting O.C. and S.C. test

on single phase induction motor.

b) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3kV, salient pole

synchronous machine. The alternator is to be vertical, water wheel type. The specific

magnetic loading is 0.6 wb/m2 and the specific electric loading is 34000 A/m. Use circular

poles with ratio of core length to pole pitch = 0.65. Specify the type of pole construction

used if the run-away speed is about 2 times the normal speed.

c) Draw the vector diagram of salient pole alternator and find power equation.

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

1) Turbo-alternators of rating __________ and above are normally hydrogen cooled.
A) 10 MW B) 20 MW C) 25 MW D) 50 MW

2) If a synchronous motor fails to start, the probable cause could be
A) low voltage B) too much load at starting
C) single phasing D) any of the above

3) In case a synchronous motor starts but fails to develop full torque, the probable cause
could be
A) low excited voltage B) reverse field  winding
C) open or short circuit D) any of the above

4) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

5) The starting capacitor of a single phase motor is
A) Electrolytic capacitor B) Ceramic capacitor
C) Paper capacitor D) None of the above

6) Open circuit test on a transformer is conducted to obtain
A) the leakage impedances B) the ohmic loss
C) hysteresis loss only D) core loss only

7) Transformer-core laminations are made of
A) cast iron B) wrought iron C) silicon steel D) cast steel

8) Transformer action requires a
A) constant magnetic flux B) increasing magnetic flux
C) alternating magnetic flux D) alternating electric flux
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9) Which component of the no load current of the transformer is opposite in phase to the
induced emf ?
A) magnetizing component B) core loss component
C) both A) and B) above D) none of the above

10) In transformers, the cylindrical winding with rectangular conductors is generally used for
A) low voltage winding B) high voltage winding
C) tertiary voltage winding D) any of the above

11) Yokes with rectangular cross-section are used for
A) small capacity transformers B) medium capacity transformers
C) large capacity transformers D) any of the above

12) The length of air gap to be provided in __________ is primarily determined by power
factor consideration.
A) d.c. series motor B) d.c. shunt motor
C) induction motor D) synchronous motor

13) The power factor of the induction motor will be ___________ if the magnetizing current is
___________
A) low ... low B) high ... high C) high ... low D) low ... high

14) In the design of induction motors, normally the number of slots per pole per phase is taken as
A) two B) three C) three or more D) three or less

15) Normally open type stator slots in induction motors are not provided because
A) exciting current increases
B) coils cannot be slid through the top
C) time required for the winding will be large
D) none of the above

16) In induction motors, the difference between the number of stator and rotor slots should
not be
A) P B) 2P C) 5P D) Any of the above

17) Skewing of rotor slots helps in
A) improving beat transfer B) reducing noise
C) suppressing undesirable harmonics D) all of the above

18) Air gap of three phase induction motor is kept small to
A) reduce noise B) obtain high torque
C) reduce magnetizing current D) reduce crawling

19) The number of turns in the starting winding of a capacitor start motor as compared to that
for split phase motor is
A) same B) more C) less D) none of the above

20) A single phase motor generally used for small air compressor is
A) capacitor start capacitor run motor B) reluctance motor
C) universal motor D) shaded pole motor

_____________________
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SECTION – I

2. Solve any four : (5×4=20)

a) Find the expression for KVA rating of single phase shell type transformer.

b) The ratio of flux to full load mmf in a 400 KVA, 50 Hz, 1-phase core type power t/f
is 2.4 × 10–6. Calculate the net iron area and the window area of the t/f. Maximum flux
density in the core is 1.3 wb/m2, current density 2.7 A/mm2 and window space factor
0.26. Also calculate full load mmf.

c) Explain different types of windings used in a transformer.

d) Explain the procedure to draw the circle diagram.

e) Find the expression for overload capacity of 3 phase IM in terms of dispersion co-efficient.

3. Solve any two : (10×2=20)

a) What are the different methods of cooling in transformer ? Explain any one method.

b) Derive the output equation for 3 phase core type transformer with usual notations.

c) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm squirrel cage I.M.
having an efficiency of 0.88 and a full load power factor of 0.9. Specific magnetic
loading = 0.5 wb/m2, specific electric loading = 25000 A/m. Take the peripheral speed as
approximately 20 m/s at synchronous speed.

SECTION – II

4. Solve any four : (5×4=20)

a) Explain how synchronous motor is a synchronous condenser.

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

c) Derive the output equation of single phase induction motor.

d) Why 1-phase I.M. is not self-starting ?

e) Draw torque slip characteristics of single phase induction motor on the basis of double
revolving field theory and explain.
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5. Solve any two : (10×2=20)

a) Explain how you estimate equivalent circuit parameters by conducting O.C. and S.C. test

on single phase induction motor.

b) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3kV, salient pole

synchronous machine. The alternator is to be vertical, water wheel type. The specific

magnetic loading is 0.6 wb/m2 and the specific electric loading is 34000 A/m. Use circular

poles with ratio of core length to pole pitch = 0.65. Specify the type of pole construction

used if the run-away speed is about 2 times the normal speed.

c) Draw the vector diagram of salient pole alternator and find power equation.
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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 : 20

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

1) In induction motors, the difference between the number of stator and rotor slots should
not be
A) P B) 2P C) 5P D) Any of the above

2) Skewing of rotor slots helps in
A) improving beat transfer B) reducing noise
C) suppressing undesirable harmonics D) all of the above

3) Air gap of three phase induction motor is kept small to
A) reduce noise B) obtain high torque
C) reduce magnetizing current D) reduce crawling

4) The number of turns in the starting winding of a capacitor start motor as compared to that
for split phase motor is
A) same B) more C) less D) none of the above

5) A single phase motor generally used for small air compressor is
A) capacitor start capacitor run motor B) reluctance motor
C) universal motor D) shaded pole motor

6) Turbo-alternators of rating __________ and above are normally hydrogen cooled.
A) 10 MW B) 20 MW C) 25 MW D) 50 MW

7) If a synchronous motor fails to start, the probable cause could be
A) low voltage B) too much load at starting
C) single phasing D) any of the above

8) In case a synchronous motor starts but fails to develop full torque, the probable cause
could be
A) low excited voltage B) reverse field  winding
C) open or short circuit D) any of the above

RSet



SLR-TJ – 387 -2- �������	
�

Set R

9) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

10) The starting capacitor of a single phase motor is
A) Electrolytic capacitor B) Ceramic capacitor
C) Paper capacitor D) None of the above

11) Open circuit test on a transformer is conducted to obtain
A) the leakage impedances B) the ohmic loss
C) hysteresis loss only D) core loss only

12) Transformer-core laminations are made of
A) cast iron B) wrought iron C) silicon steel D) cast steel

13) Transformer action requires a
A) constant magnetic flux B) increasing magnetic flux
C) alternating magnetic flux D) alternating electric flux

14) Which component of the no load current of the transformer is opposite in phase to the
induced emf ?
A) magnetizing component B) core loss component
C) both A) and B) above D) none of the above

15) In transformers, the cylindrical winding with rectangular conductors is generally used for
A) low voltage winding B) high voltage winding
C) tertiary voltage winding D) any of the above

16) Yokes with rectangular cross-section are used for
A) small capacity transformers B) medium capacity transformers
C) large capacity transformers D) any of the above

17) The length of air gap to be provided in __________ is primarily determined by power
factor consideration.
A) d.c. series motor B) d.c. shunt motor
C) induction motor D) synchronous motor

18) The power factor of the induction motor will be ___________ if the magnetizing current is
___________
A) low ... low B) high ... high C) high ... low D) low ... high

19) In the design of induction motors, normally the number of slots per pole per phase is taken as
A) two B) three C) three or more D) three or less

20) Normally open type stator slots in induction motors are not provided because
A) exciting current increases
B) coils cannot be slid through the top
C) time required for the winding will be large
D) none of the above

_____________________
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Day and Date : Thursday, 14-12-2017 Marks : 80
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SECTION – I

2. Solve any four : (5×4=20)

a) Find the expression for KVA rating of single phase shell type transformer.

b) The ratio of flux to full load mmf in a 400 KVA, 50 Hz, 1-phase core type power t/f
is 2.4 × 10–6. Calculate the net iron area and the window area of the t/f. Maximum flux
density in the core is 1.3 wb/m2, current density 2.7 A/mm2 and window space factor
0.26. Also calculate full load mmf.

c) Explain different types of windings used in a transformer.

d) Explain the procedure to draw the circle diagram.

e) Find the expression for overload capacity of 3 phase IM in terms of dispersion co-efficient.

3. Solve any two : (10×2=20)

a) What are the different methods of cooling in transformer ? Explain any one method.

b) Derive the output equation for 3 phase core type transformer with usual notations.

c) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm squirrel cage I.M.
having an efficiency of 0.88 and a full load power factor of 0.9. Specific magnetic
loading = 0.5 wb/m2, specific electric loading = 25000 A/m. Take the peripheral speed as
approximately 20 m/s at synchronous speed.

SECTION – II

4. Solve any four : (5×4=20)

a) Explain how synchronous motor is a synchronous condenser.

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

c) Derive the output equation of single phase induction motor.

d) Why 1-phase I.M. is not self-starting ?

e) Draw torque slip characteristics of single phase induction motor on the basis of double
revolving field theory and explain.

Set R



SLR-TJ – 387 -4- �������	
�

Set R

5. Solve any two : (10×2=20)

a) Explain how you estimate equivalent circuit parameters by conducting O.C. and S.C. test

on single phase induction motor.

b) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3kV, salient pole

synchronous machine. The alternator is to be vertical, water wheel type. The specific

magnetic loading is 0.6 wb/m2 and the specific electric loading is 34000 A/m. Use circular

poles with ratio of core length to pole pitch = 0.65. Specify the type of pole construction

used if the run-away speed is about 2 times the normal speed.

c) Draw the vector diagram of salient pole alternator and find power equation.

_____________________
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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 : 20

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

1) Yokes with rectangular cross-section are used for
A) small capacity transformers B) medium capacity transformers
C) large capacity transformers D) any of the above

2) The length of air gap to be provided in __________ is primarily determined by power
factor consideration.
A) d.c. series motor B) d.c. shunt motor
C) induction motor D) synchronous motor

3) The power factor of the induction motor will be ___________ if the magnetizing current is
___________
A) low ... low B) high ... high C) high ... low D) low ... high

4) In the design of induction motors, normally the number of slots per pole per phase is taken as
A) two B) three C) three or more D) three or less

5) Normally open type stator slots in induction motors are not provided because
A) exciting current increases
B) coils cannot be slid through the top
C) time required for the winding will be large
D) none of the above

6) In induction motors, the difference between the number of stator and rotor slots should
not be
A) P B) 2P C) 5P D) Any of the above

7) Skewing of rotor slots helps in
A) improving beat transfer B) reducing noise
C) suppressing undesirable harmonics D) all of the above

SSet



SLR-TJ – 387 -2- �������	
�

Set S

8) Air gap of three phase induction motor is kept small to
A) reduce noise B) obtain high torque
C) reduce magnetizing current D) reduce crawling

9) The number of turns in the starting winding of a capacitor start motor as compared to that
for split phase motor is
A) same B) more C) less D) none of the above

10) A single phase motor generally used for small air compressor is
A) capacitor start capacitor run motor B) reluctance motor
C) universal motor D) shaded pole motor

11) Turbo-alternators of rating __________ and above are normally hydrogen cooled.
A) 10 MW B) 20 MW C) 25 MW D) 50 MW

12) If a synchronous motor fails to start, the probable cause could be
A) low voltage B) too much load at starting
C) single phasing D) any of the above

13) In case a synchronous motor starts but fails to develop full torque, the probable cause
could be
A) low excited voltage B) reverse field  winding
C) open or short circuit D) any of the above

14) Out of the following motors, which will give the highest starting torque ?
A) Universal motor B) Capacitor start motor
C) Shaded pole motor D) All have zero starting torque

15) The starting capacitor of a single phase motor is
A) Electrolytic capacitor B) Ceramic capacitor
C) Paper capacitor D) None of the above

16) Open circuit test on a transformer is conducted to obtain
A) the leakage impedances B) the ohmic loss
C) hysteresis loss only D) core loss only

17) Transformer-core laminations are made of
A) cast iron B) wrought iron C) silicon steel D) cast steel

18) Transformer action requires a
A) constant magnetic flux B) increasing magnetic flux
C) alternating magnetic flux D) alternating electric flux

19) Which component of the no load current of the transformer is opposite in phase to the
induced emf ?
A) magnetizing component B) core loss component
C) both A) and B) above D) none of the above

20) In transformers, the cylindrical winding with rectangular conductors is generally used for
A) low voltage winding B) high voltage winding
C) tertiary voltage winding D) any of the above

_____________________
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Day and Date : Thursday, 14-12-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

2. Solve any four : (5×4=20)

a) Find the expression for KVA rating of single phase shell type transformer.

b) The ratio of flux to full load mmf in a 400 KVA, 50 Hz, 1-phase core type power t/f
is 2.4 × 10–6. Calculate the net iron area and the window area of the t/f. Maximum flux
density in the core is 1.3 wb/m2, current density 2.7 A/mm2 and window space factor
0.26. Also calculate full load mmf.

c) Explain different types of windings used in a transformer.

d) Explain the procedure to draw the circle diagram.

e) Find the expression for overload capacity of 3 phase IM in terms of dispersion co-efficient.

3. Solve any two : (10×2=20)

a) What are the different methods of cooling in transformer ? Explain any one method.

b) Derive the output equation for 3 phase core type transformer with usual notations.

c) Find the main dimensions of a 15 kW, 3-phase, 400 V, 50 Hz, 2810 rpm squirrel cage I.M.
having an efficiency of 0.88 and a full load power factor of 0.9. Specific magnetic
loading = 0.5 wb/m2, specific electric loading = 25000 A/m. Take the peripheral speed as
approximately 20 m/s at synchronous speed.

SECTION – II

4. Solve any four : (5×4=20)

a) Explain how synchronous motor is a synchronous condenser.

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

c) Derive the output equation of single phase induction motor.

d) Why 1-phase I.M. is not self-starting ?

e) Draw torque slip characteristics of single phase induction motor on the basis of double
revolving field theory and explain.
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5. Solve any two : (10×2=20)

a) Explain how you estimate equivalent circuit parameters by conducting O.C. and S.C. test

on single phase induction motor.

b) Find the main dimensions of a 2500 KVA, 187.5 rpm, 50 Hz, 3-phase, 3kV, salient pole

synchronous machine. The alternator is to be vertical, water wheel type. The specific

magnetic loading is 0.6 wb/m2 and the specific electric loading is 34000 A/m. Use circular

poles with ratio of core length to pole pitch = 0.65. Specify the type of pole construction

used if the run-away speed is about 2 times the normal speed.

c) Draw the vector diagram of salient pole alternator and find power equation.

_____________________
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B.E. (Electrical Engg.) (Part – II) Examination, 2017
ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. 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) Do’s and Don’ts are observed carefully in safety precautions as per
____________
a) IS 5216-1962 b) IS 5216-1964 c) IS 5216-1966 d) IS 5216-1969

2) In fire extinguisher we use
a) CO2 b) SO2 c) O2 d) H2O

3) The torque of induction motor is
a) Directly proportional to V b) Directly proportional to V2

c) Inversely proportional to V d) Inversely proportional to V2

4) Brake test is ___________ method of testing machine.
a) Regenerative b) Direct c) Indirect d) All of these

5) Swinburne test is also called as __________
a) Load test b) Brake test c) No load test d) Full load test

6) Swinburne test is
a) Direct test b) Indirect test c) Special test d) All of these

7) While conducting momentary overload test on induction motor, the duration
of excess load 50 H.P. motor is ?
a) 2 sec b) 5 sec c) 8 sec d) 9.5 sec

8) While conducting momentary overload test on induction motor, the duration
of excess load above 500 H.P. motor is
a) 5 sec b) 10 sec c) 15 sec d) 20 sec

P.T.O.
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9) Out of different methods available for testing of d.c. motors, Swinburne’s
test and Hopkinson’s test are commonly used in practice on
a) Shunt generators b) Series motors
c) Shunt motors d) All of these

10) Swinburne’s test and brake tests
a) Both are direct method of testing
b) Direct method of testing, indirect method of testing
c) Indirect method of testing, direct method of testing
d) Both are indirect method of testing

11) The impulse test level is determined by operating level is ___________ times
normal operating value.
a) 1 to 2 b) 2 to 2.5 c) 4 to 5 d) 7 to 9

12) As per I.E.C. for 66 kv system voltage, the impulse withstand voltage is
a) 100 kv b) 150 kv c) 220 kv d) 325 kv

13) In insulation resistance test of 132 kv transformer, minimum insulation
resistance is
a) 250 M Ω b) 500 M Ω c) 750 MΩ d) 1000 M Ω

14) For induced type transformer test, test voltage is equal to ___________ highest
system voltage + 1000 volt.
a) Twice b) Thrice c) Four times d) None of these

15) In moisture proofness test, humidity is maintained to __________
a) 70% b) 80% c) 90% d) 110%

16) In dielectric absorption test by using megger, insulation resistance is measured
at regular interval of ____________ and recorded.
a) 24 hour b) 12 hour c) 30 min d) 5  min

17) For class A insulating material, maximum operating temperature is
a) 60°C b) 90°C c) 95°C d) 105°C

18) Polarization index is greater than ___________ for class A insulation.
a) 1 b) 1.5 c) 2 d) 2.5

19) While installing electrical machines, checking of foundation for correct level
is to be carried out then, we use
a) Spirit level b) Dial indicator c) Bearing puller d) Filler gauge

20) Thermal relays are used for the protection of motors against over-current
owing to
a) Short circuit b) Heavy loads c) Earth fault d) All the above

______________
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Seat
No.

B.E. (Electrical Engg.) (Part – II) Examination, 2017

ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Marks : 80

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

SECTION – I

2. Solve any four : (4×5=20)

1) What are the objectives of testing of machine ?

2) Explain the term :

a) Safety

b) Accountability

c) Authority

d) Responsibility.

3) Write the factors on which severity of shock is depends.

4) What precautions to be taken to avoid the fire due to electric reason.

5) Write the procedure for developing preventive maintenance.

6) Explain routine and breakdown maintenance of transformer.

3. Solve any two : (2×10=20)

1) What is indirect testing of machine ? Explain the Swinburne test in detail.

2) Explain the back to back test for transformer.

3) Explain test for determination of magnetizing current and core losses.
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SECTION – II

4. Solve any four : (4×5=20)

1) State factors on which life of insulation depends.

2) List the properties of transformer oil.

3) What are the effects of mis-alignment ?

4) State the various methods of revarnishing.

5) How will you interpret about the condition of insulation ?

6) List the common trouble in electrical installation.

5. Attempt any two : (2×10=20)

1) What are the requirements of foundations for installing rotating electrical
machines as per IS 900-1992.

2) Classify insulating materials in details as per IS.

3) Explain with neat sketch the vacuum impregnation method of varnishing the
insulation.

_____________________
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B.E. (Electrical Engg.) (Part – II) Examination, 2017
ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. 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 dielectric absorption test by using megger, insulation resistance is measured
at regular interval of ____________ and recorded.
a) 24 hour b) 12 hour c) 30 min d) 5  min

2) For class A insulating material, maximum operating temperature is
a) 60°C b) 90°C c) 95°C d) 105°C

3) Polarization index is greater than ___________ for class A insulation.
a) 1 b) 1.5 c) 2 d) 2.5

4) While installing electrical machines, checking of foundation for correct level
is to be carried out then, we use
a) Spirit level b) Dial indicator c) Bearing puller d) Filler gauge

5) Thermal relays are used for the protection of motors against over-current
owing to
a) Short circuit b) Heavy loads c) Earth fault d) All the above

6) Do’s and Don’ts are observed carefully in safety precautions as per
____________
a) IS 5216-1962 b) IS 5216-1964 c) IS 5216-1966 d) IS 5216-1969

7) In fire extinguisher we use
a) CO2 b) SO2 c) O2 d) H2O

8) The torque of induction motor is
a) Directly proportional to V b) Directly proportional to V2

c) Inversely proportional to V d) Inversely proportional to V2

P.T.O.
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9) Brake test is ___________ method of testing machine.
a) Regenerative b) Direct c) Indirect d) All of these

10) Swinburne test is also called as __________
a) Load test b) Brake test c) No load test d) Full load test

11) Swinburne test is
a) Direct test b) Indirect test c) Special test d) All of these

12) While conducting momentary overload test on induction motor, the duration
of excess load 50 H.P. motor is ?
a) 2 sec b) 5 sec c) 8 sec d) 9.5 sec

13) While conducting momentary overload test on induction motor, the duration
of excess load above 500 H.P. motor is
a) 5 sec b) 10 sec c) 15 sec d) 20 sec

14) Out of different methods available for testing of d.c. motors, Swinburne’s test
and Hopkinson’s test are commonly used in practice on
a) Shunt generators b) Series motors
c) Shunt motors d) All of these

15) Swinburne’s test and brake tests
a) Both are direct method of testing
b) Direct method of testing, indirect method of testing
c) Indirect method of testing, direct method of testing
d) Both are indirect method of testing

16) The impulse test level is determined by operating level is ___________ times
normal operating value.
a) 1 to 2 b) 2 to 2.5 c) 4 to 5 d) 7 to 9

17) As per I.E.C. for 66 kv system voltage, the impulse withstand voltage is
a) 100 kv b) 150 kv c) 220 kv d) 325 kv

18) In insulation resistance test of 132 kv transformer, minimum insulation
resistance is
a) 250 M Ω b) 500 M Ω c) 750 MΩ d) 1000 M Ω

19) For induced type transformer test, test voltage is equal to ___________ highest
system voltage + 1000 volt.
a) Twice b) Thrice c) Four times d) None of these

20) In moisture proofness test, humidity is maintained to __________
a) 70% b) 80% c) 90% d) 110%

______________
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Seat
No.

B.E. (Electrical Engg.) (Part – II) Examination, 2017

ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Marks : 80

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

SECTION – I

2. Solve any four : (4×5=20)

1) What are the objectives of testing of machine ?

2) Explain the term :

a) Safety

b) Accountability

c) Authority

d) Responsibility.

3) Write the factors on which severity of shock is depends.

4) What precautions to be taken to avoid the fire due to electric reason.

5) Write the procedure for developing preventive maintenance.

6) Explain routine and breakdown maintenance of transformer.

3. Solve any two : (2×10=20)

1) What is indirect testing of machine ? Explain the Swinburne test in detail.

2) Explain the back to back test for transformer.

3) Explain test for determination of magnetizing current and core losses.
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SECTION – II

4. Solve any four : (4×5=20)

1) State factors on which life of insulation depends.

2) List the properties of transformer oil.

3) What are the effects of mis-alignment ?

4) State the various methods of revarnishing.

5) How will you interpret about the condition of insulation ?

6) List the common trouble in electrical installation.

5. Attempt any two : (2×10=20)

1) What are the requirements of foundations for installing rotating electrical
machines as per IS 900-1992.

2) Classify insulating materials in details as per IS.

3) Explain with neat sketch the vacuum impregnation method of varnishing the
insulation.

_____________________
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B.E. (Electrical Engg.) (Part – II) Examination, 2017
ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. 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) The impulse test level is determined by operating level is ___________ times
normal operating value.
a) 1 to 2 b) 2 to 2.5 c) 4 to 5 d) 7 to 9

2) As per I.E.C. for 66 kv system voltage, the impulse withstand voltage is
a) 100 kv b) 150 kv c) 220 kv d) 325 kv

3) In insulation resistance test of 132 kv transformer, minimum insulation
resistance is
a) 250 M Ω b) 500 M Ω c) 750 MΩ d) 1000 M Ω

4) For induced type transformer test, test voltage is equal to ___________ highest
system voltage + 1000 volt.
a) Twice b) Thrice c) Four times d) None of these

5) In moisture proofness test, humidity is maintained to __________
a) 70% b) 80% c) 90% d) 110%

6) In dielectric absorption test by using megger, insulation resistance is measured
at regular interval of ____________ and recorded.
a) 24 hour b) 12 hour c) 30 min d) 5  min

7) For class A insulating material, maximum operating temperature is
a) 60°C b) 90°C c) 95°C d) 105°C

8) Polarization index is greater than ___________ for class A insulation.
a) 1 b) 1.5 c) 2 d) 2.5

P.T.O.
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9) While installing electrical machines, checking of foundation for correct level
is to be carried out then, we use
a) Spirit level b) Dial indicator c) Bearing puller d) Filler gauge

10) Thermal relays are used for the protection of motors against over-current
owing to
a) Short circuit b) Heavy loads c) Earth fault d) All the above

11) Do’s and Don’ts are observed carefully in safety precautions as per
____________
a) IS 5216-1962 b) IS 5216-1964 c) IS 5216-1966 d) IS 5216-1969

12) In fire extinguisher we use
a) CO2 b) SO2 c) O2 d) H2O

13) The torque of induction motor is
a) Directly proportional to V b) Directly proportional to V2

c) Inversely proportional to V d) Inversely proportional to V2

14) Brake test is ___________ method of testing machine.
a) Regenerative b) Direct c) Indirect d) All of these

15) Swinburne test is also called as __________
a) Load test b) Brake test c) No load test d) Full load test

16) Swinburne test is
a) Direct test b) Indirect test c) Special test d) All of these

17) While conducting momentary overload test on induction motor, the duration
of excess load 50 H.P. motor is ?
a) 2 sec b) 5 sec c) 8 sec d) 9.5 sec

18) While conducting momentary overload test on induction motor, the duration
of excess load above 500 H.P. motor is
a) 5 sec b) 10 sec c) 15 sec d) 20 sec

19) Out of different methods available for testing of d.c. motors, Swinburne’s test
and Hopkinson’s test are commonly used in practice on
a) Shunt generators b) Series motors
c) Shunt motors d) All of these

20) Swinburne’s test and brake tests
a) Both are direct method of testing
b) Direct method of testing, indirect method of testing
c) Indirect method of testing, direct method of testing
d) Both are indirect method of testing

______________
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Seat
No.

B.E. (Electrical Engg.) (Part – II) Examination, 2017

ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Marks : 80

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

SECTION – I

2. Solve any four : (4×5=20)

1) What are the objectives of testing of machine ?

2) Explain the term :

a) Safety

b) Accountability

c) Authority

d) Responsibility.

3) Write the factors on which severity of shock is depends.

4) What precautions to be taken to avoid the fire due to electric reason.

5) Write the procedure for developing preventive maintenance.

6) Explain routine and breakdown maintenance of transformer.

3. Solve any two : (2×10=20)

1) What is indirect testing of machine ? Explain the Swinburne test in detail.

2) Explain the back to back test for transformer.

3) Explain test for determination of magnetizing current and core losses.
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SECTION – II

4. Solve any four : (4×5=20)

1) State factors on which life of insulation depends.

2) List the properties of transformer oil.

3) What are the effects of mis-alignment ?

4) State the various methods of revarnishing.

5) How will you interpret about the condition of insulation ?

6) List the common trouble in electrical installation.

5. Attempt any two : (2×10=20)

1) What are the requirements of foundations for installing rotating electrical
machines as per IS 900-1992.

2) Classify insulating materials in details as per IS.

3) Explain with neat sketch the vacuum impregnation method of varnishing the
insulation.

_____________________
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B.E. (Electrical Engg.) (Part – II) Examination, 2017
ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. 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) Swinburne test is
a) Direct test b) Indirect test c) Special test d) All of these

2) While conducting momentary overload test on induction motor, the duration
of excess load 50 H.P. motor is ?
a) 2 sec b) 5 sec c) 8 sec d) 9.5 sec

3) While conducting momentary overload test on induction motor, the duration
of excess load above 500 H.P. motor is
a) 5 sec b) 10 sec c) 15 sec d) 20 sec

4) Out of different methods available for testing of d.c. motors, Swinburne’s test
and Hopkinson’s test are commonly used in practice on
a) Shunt generators b) Series motors
c) Shunt motors d) All of these

5) Swinburne’s test and brake tests
a) Both are direct method of testing
b) Direct method of testing, indirect method of testing
c) Indirect method of testing, direct method of testing
d) Both are indirect method of testing

6) The impulse test level is determined by operating level is ___________ times
normal operating value.
a) 1 to 2 b) 2 to 2.5 c) 4 to 5 d) 7 to 9

7) As per I.E.C. for 66 kv system voltage, the impulse withstand voltage is
a) 100 kv b) 150 kv c) 220 kv d) 325 kv

P.T.O.
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8) In insulation resistance test of 132 kv transformer, minimum insulation
resistance is
a) 250 M Ω b) 500 M Ω c) 750 MΩ d) 1000 M Ω

9) For induced type transformer test, test voltage is equal to ___________ highest
system voltage + 1000 volt.
a) Twice b) Thrice c) Four times d) None of these

10) In moisture proofness test, humidity is maintained to __________
a) 70% b) 80% c) 90% d) 110%

11) In dielectric absorption test by using megger, insulation resistance is measured
at regular interval of ____________ and recorded.
a) 24 hour b) 12 hour c) 30 min d) 5  min

12) For class A insulating material, maximum operating temperature is
a) 60°C b) 90°C c) 95°C d) 105°C

13) Polarization index is greater than ___________ for class A insulation.
a) 1 b) 1.5 c) 2 d) 2.5

14) While installing electrical machines, checking of foundation for correct level
is to be carried out then, we use
a) Spirit level b) Dial indicator c) Bearing puller d) Filler gauge

15) Thermal relays are used for the protection of motors against over-current
owing to
a) Short circuit b) Heavy loads c) Earth fault d) All the above

16) Do’s and Don’ts are observed carefully in safety precautions as per
____________
a) IS 5216-1962 b) IS 5216-1964 c) IS 5216-1966 d) IS 5216-1969

17) In fire extinguisher we use
a) CO2 b) SO2 c) O2 d) H2O

18) The torque of induction motor is
a) Directly proportional to V b) Directly proportional to V2

c) Inversely proportional to V d) Inversely proportional to V2

19) Brake test is ___________ method of testing machine.
a) Regenerative b) Direct c) Indirect d) All of these

20) Swinburne test is also called as __________
a) Load test b) Brake test c) No load test d) Full load test

______________
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Seat
No.

B.E. (Electrical Engg.) (Part – II) Examination, 2017

ELECTRICAL INSTALLATION TESTING AND MAINTENANCE

Day and Date : Wednesday, 22-11-2017 Marks : 80

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

SECTION – I

2. Solve any four : (4×5=20)

1) What are the objectives of testing of machine ?

2) Explain the term :

a) Safety

b) Accountability

c) Authority

d) Responsibility.

3) Write the factors on which severity of shock is depends.

4) What precautions to be taken to avoid the fire due to electric reason.

5) Write the procedure for developing preventive maintenance.

6) Explain routine and breakdown maintenance of transformer.

3. Solve any two : (2×10=20)

1) What is indirect testing of machine ? Explain the Swinburne test in detail.

2) Explain the back to back test for transformer.

3) Explain test for determination of magnetizing current and core losses.
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SECTION – II

4. Solve any four : (4×5=20)

1) State factors on which life of insulation depends.

2) List the properties of transformer oil.

3) What are the effects of mis-alignment ?

4) State the various methods of revarnishing.

5) How will you interpret about the condition of insulation ?

6) List the common trouble in electrical installation.

5. Attempt any two : (2×10=20)

1) What are the requirements of foundations for installing rotating electrical
machines as per IS 900-1992.

2) Classify insulating materials in details as per IS.

3) Explain with neat sketch the vacuum impregnation method of varnishing the
insulation.

_____________________
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Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Friday, 24-11-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. I 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

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

1) Assuming p to be Constant and Townsend’s second ionization coefficure to be small during the
applicability of Paschen’s law. Then if (pd > (pd)min
a) Electrons crossing in the gap make more frequent collisions with gas molecules than at (pd)min
b) Energy gained between successive collisions is smaller than at (pd)min
c) Energy gained between successive collisions is larger than at (pd)min
d) None of the above

2) The accepted value of dielectric strength of transformer oil is
a) 30 kV b) 30 kV/cm
c) 30 kV/cm for one min. d) None of the above

3) While testing transformer oil for dielectric strength the spherical electrodes are placed in
a) Horizontal configuration b) Vertical configuration
c) Any configuration d) Spherical electrodes are not used

4) To determine intrinsic dielectric strength, the time of application of voltage is of the order of
a) 10–8 sec b) 10–6 sec
c) 10–4 sec d) No such consideration

5) In case of impulse thermal breakdown of insulating materials, the critical time to breakdown is
a) Proportional to critical electric field
b) Inversely proportional to critical electric field
c) Proportional to square of critical absolute temperature
d) None of the above

6) While impulse testing a power transformer, the impulse voltage is applied to
a) One phase and the other two phases are short circuited, the secondary terminals are short

circuited
b) One phase, the other two phases grounded, the secondary short circuited
c) One phase, two phases left open, secondary left open
d) One phase, two phases left open, secondary short circuited

7) The magnitude of pulse currents depends upon
a) Voltage applied b) No. of voids c) a) and b) d) None of above

P.T.O.
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8) Recurrent surge generator is used to generate
a) Current of large magnitude b) Repetitive current surges
c) Impulse voltage of smaller magnitude d) b) and c)

9) The impulse ratio of a rod gap is
a) Unity b) Between 1.2 and 1.5
c) Between 2.0 and 2.2 d) Between 1.6 and 1.8

10) Standard impulse testing of a power transformer requires
a) Two applications of chopped wave followed by one application of a full wave
b) One application of chopped wave followed by one applications of a full wave
c) One application of chopped wave followed by two applications of a full wave
d) None

11) During partial discharges if pulse currents through CK and Ct are observed simultaneously on the
oscilloscope, it is found that
a) These occupy same location b) These have same polarity
c) These have same magnitude d) None of the above

12) The pulse currents through CK and Ct are supplied by
a) Source mainly b) Partial discharge mainly
c) Partly by source and partly be partial discharge d) Impedance Z

13) If the source is not able to supply charging current required by the test cable, it is desirable to use
a) Shunt capacitor b) Series capacitor c) Series inductor d) a) and c)

14) Sphere gap is used for measurement of
a) a.c. voltage only b) d.c. voltage only
c) impulse voltage of any wave shape d) None of the above

15) Sphere gap when used for measurement of high voltage, the spheres are placed
a) In horizontal configuration if spheres are small
b) In vertical configuration if spheres are small
c) In horizontal configuration if spheres are large
d) b) and c)

16) Tick out of the correct :
a) The breakdown voltage in sphere gaps increases with increase in partial pressure of water

vapour
b) The increase in breakdown voltage as in a) increases with increase in gap length
c) a) and b)
d) The breakdown voltage in sphere gaps decreases with increase in partial pressure of water

vapour

17) Using uniform field spark gap, the breakdown voltage for 10 mm gap length is
a) 34.25 kV b) 30.30 kV c) 36.25 kV d) 32.73 kV

18) The voltage measurements using uniform spark gap are
a) Affected by nearby earthed objects b) Affected by polarity of supply
c) Affected by dust particles d) All of a), b) and c)

19) A generating voltmeter is used to measure a.c. voltages if the angular frequency of voltage is
a) Half the angular frequency of motor used
b) Twice the angular frequency of motor used
c) Thrice the angular frequency of the motor used
d) None of the above

20) A potential divider is normally connected
a) Outside the generator circuit towards the load circuit
b) Within the generator circuit
c) At a distance V/100 metres from the generator where V is the voltage to be measured in kV
d) None of the above

______________
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B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Friday, 24-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

      Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain estimation and control of electric stresses.

b) Explain Townsends criterion for break-down with the help of 3 conditions.

c) Write a short note on Cavity Breakdown in case of liquid.

d) Prove that
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In case of Electromechanical Breakdown.

e) Prove that critical field is independent of critical temperature due to fast rise in temperature.

III. Solve any two : (2×10=20)

a) i) Describe post break-down phenomena and applications.

ii) Describe solid breakdown.

b) i) Prove the Paschen’s law.

ii) Write a short note on Gas/Vacuum as insulators.

c) Explain Intrinsic break-down and thermal break-down.

SECTION – II

IV. Solve any four : (4×5=20)

a) Define the terms impulse voltage, impulse flash over voltage, impulse puncture voltage, impulse
ratio for flash over, impulse ratio for puncture.
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b) Explain impulse voltage measurements using voltage dividers.

c) Write a short note on Hall Generators.

d) What is the necessary arrangement required for arrangement of insulators for test ?

e) Write a short note on test facilities provided in high voltage laboratories.

V. Solve any two : (2×10=20)

a) Explain impulse current generation and analyse impulse current generator.

b) Discuss various methods of measuring high d.c. and a.c. currents.

c) Discuss the classification of high voltage laboratories, size and ratings of high voltage laboratories.

_____________________
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   Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. I 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

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

1) Tick out of the correct :
a) The breakdown voltage in sphere gaps increases with increase in partial pressure of water

vapour
b) The increase in breakdown voltage as in a) increases with increase in gap length
c) a) and b)
d) The breakdown voltage in sphere gaps decreases with increase in partial pressure of water

vapour

2) Using uniform field spark gap, the breakdown voltage for 10 mm gap length is
a) 34.25 kV b) 30.30 kV c) 36.25 kV d) 32.73 kV

3) The voltage measurements using uniform spark gap are
a) Affected by nearby earthed objects b) Affected by polarity of supply
c) Affected by dust particles d) All of a), b) and c)

4) A generating voltmeter is used to measure a.c. voltages if the angular frequency of voltage is
a) Half the angular frequency of motor used
b) Twice the angular frequency of motor used
c) Thrice the angular frequency of the motor used
d) None of the above

5) A potential divider is normally connected
a) Outside the generator circuit towards the load circuit
b) Within the generator circuit
c) At a distance V/100 metres from the generator where V is the voltage to be measured in kV
d) None of the above

6) Assuming p to be Constant and Townsend’s second ionization coefficure to be small during the
applicability of Paschen’s law. Then if (pd > (pd)min
a) Electrons crossing in the gap make more frequent collisions with gas molecules than at (pd)min
b) Energy gained between successive collisions is smaller than at (pd)min
c) Energy gained between successive collisions is larger than at (pd)min
d) None of the above

7) The accepted value of dielectric strength of transformer oil is
a) 30 kV b) 30 kV/cm
c) 30 kV/cm for one min. d) None of the above

P.T.O.
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8) While testing transformer oil for dielectric strength the spherical electrodes are placed in
a) Horizontal configuration b) Vertical configuration
c) Any configuration d) Spherical electrodes are not used

9) To determine intrinsic dielectric strength, the time of application of voltage is of the order of
a) 10–8 sec b) 10–6 sec
c) 10–4 sec d) No such consideration

10) In case of impulse thermal breakdown of insulating materials, the critical time to breakdown is
a) Proportional to critical electric field
b) Inversely proportional to critical electric field
c) Proportional to square of critical absolute temperature
d) None of the above

11) While impulse testing a power transformer, the impulse voltage is applied to
a) One phase and the other two phases are short circuited, the secondary terminals are short

circuited
b) One phase, the other two phases grounded, the secondary short circuited
c) One phase, two phases left open, secondary left open
d) One phase, two phases left open, secondary short circuited

12) The magnitude of pulse currents depends upon
a) Voltage applied b) No. of voids c) a) and b) d) None of above

13) Recurrent surge generator is used to generate
a) Current of large magnitude b) Repetitive current surges
c) Impulse voltage of smaller magnitude d) b) and c)

14) The impulse ratio of a rod gap is
a) Unity b) Between 1.2 and 1.5
c) Between 2.0 and 2.2 d) Between 1.6 and 1.8

15) Standard impulse testing of a power transformer requires
a) Two applications of chopped wave followed by one application of a full wave
b) One application of chopped wave followed by one applications of a full wave
c) One application of chopped wave followed by two applications of a full wave
d) None

16) During partial discharges if pulse currents through CK and Ct are observed simultaneously on the
oscilloscope, it is found that
a) These occupy same location b) These have same polarity
c) These have same magnitude d) None of the above

17) The pulse currents through CK and Ct are supplied by
a) Source mainly b) Partial discharge mainly
c) Partly by source and partly be partial discharge d) Impedance Z

18) If the source is not able to supply charging current required by the test cable, it is desirable to use
a) Shunt capacitor b) Series capacitor c) Series inductor d) a) and c)

19) Sphere gap is used for measurement of
a) a.c. voltage only b) d.c. voltage only
c) impulse voltage of any wave shape d) None of the above

20) Sphere gap when used for measurement of high voltage, the spheres are placed
a) In horizontal configuration if spheres are small
b) In vertical configuration if spheres are small
c) In horizontal configuration if spheres are large
d) b) and c)

______________
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Day and Date : Friday, 24-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

      Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain estimation and control of electric stresses.

b) Explain Townsends criterion for break-down with the help of 3 conditions.

c) Write a short note on Cavity Breakdown in case of liquid.

d) Prove that
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In case of Electromechanical Breakdown.

e) Prove that critical field is independent of critical temperature due to fast rise in temperature.

III. Solve any two : (2×10=20)

a) i) Describe post break-down phenomena and applications.

ii) Describe solid breakdown.

b) i) Prove the Paschen’s law.

ii) Write a short note on Gas/Vacuum as insulators.

c) Explain Intrinsic break-down and thermal break-down.

SECTION – II

IV. Solve any four : (4×5=20)

a) Define the terms impulse voltage, impulse flash over voltage, impulse puncture voltage, impulse
ratio for flash over, impulse ratio for puncture.
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b) Explain impulse voltage measurements using voltage dividers.

c) Write a short note on Hall Generators.

d) What is the necessary arrangement required for arrangement of insulators for test ?

e) Write a short note on test facilities provided in high voltage laboratories.

V. Solve any two : (2×10=20)

a) Explain impulse current generation and analyse impulse current generator.

b) Discuss various methods of measuring high d.c. and a.c. currents.

c) Discuss the classification of high voltage laboratories, size and ratings of high voltage laboratories.

_____________________
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   Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.
4) Q. No. I 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
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

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

1) During partial discharges if pulse currents through CK and Ct are observed simultaneously on the
oscilloscope, it is found that
a) These occupy same location b) These have same polarity
c) These have same magnitude d) None of the above

2) The pulse currents through CK and Ct are supplied by
a) Source mainly b) Partial discharge mainly
c) Partly by source and partly be partial discharge d) Impedance Z

3) If the source is not able to supply charging current required by the test cable, it is desirable to use
a) Shunt capacitor b) Series capacitor c) Series inductor d) a) and c)

4) Sphere gap is used for measurement of
a) a.c. voltage only b) d.c. voltage only
c) impulse voltage of any wave shape d) None of the above

5) Sphere gap when used for measurement of high voltage, the spheres are placed
a) In horizontal configuration if spheres are small
b) In vertical configuration if spheres are small
c) In horizontal configuration if spheres are large
d) b) and c)

6) Tick out of the correct :
a) The breakdown voltage in sphere gaps increases with increase in partial pressure of water

vapour
b) The increase in breakdown voltage as in a) increases with increase in gap length
c) a) and b)
d) The breakdown voltage in sphere gaps decreases with increase in partial pressure of water

vapour

7) Using uniform field spark gap, the breakdown voltage for 10 mm gap length is
a) 34.25 kV b) 30.30 kV c) 36.25 kV d) 32.73 kV

8) The voltage measurements using uniform spark gap are
a) Affected by nearby earthed objects b) Affected by polarity of supply
c) Affected by dust particles d) All of a), b) and c)

P.T.O.
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9) A generating voltmeter is used to measure a.c. voltages if the angular frequency of voltage is
a) Half the angular frequency of motor used
b) Twice the angular frequency of motor used
c) Thrice the angular frequency of the motor used
d) None of the above

10) A potential divider is normally connected
a) Outside the generator circuit towards the load circuit
b) Within the generator circuit
c) At a distance V/100 metres from the generator where V is the voltage to be measured in kV
d) None of the above

11) Assuming p to be Constant and Townsend’s second ionization coefficure to be small during the
applicability of Paschen’s law. Then if (pd > (pd)min
a) Electrons crossing in the gap make more frequent collisions with gas molecules than at (pd)min
b) Energy gained between successive collisions is smaller than at (pd)min
c) Energy gained between successive collisions is larger than at (pd)min
d) None of the above

12) The accepted value of dielectric strength of transformer oil is
a) 30 kV b) 30 kV/cm
c) 30 kV/cm for one min. d) None of the above

13) While testing transformer oil for dielectric strength the spherical electrodes are placed in
a) Horizontal configuration b) Vertical configuration
c) Any configuration d) Spherical electrodes are not used

14) To determine intrinsic dielectric strength, the time of application of voltage is of the order of
a) 10–8 sec b) 10–6 sec
c) 10–4 sec d) No such consideration

15) In case of impulse thermal breakdown of insulating materials, the critical time to breakdown is
a) Proportional to critical electric field
b) Inversely proportional to critical electric field
c) Proportional to square of critical absolute temperature
d) None of the above

16) While impulse testing a power transformer, the impulse voltage is applied to
a) One phase and the other two phases are short circuited, the secondary terminals are short

circuited
b) One phase, the other two phases grounded, the secondary short circuited
c) One phase, two phases left open, secondary left open
d) One phase, two phases left open, secondary short circuited

17) The magnitude of pulse currents depends upon
a) Voltage applied b) No. of voids c) a) and b) d) None of above

18) Recurrent surge generator is used to generate
a) Current of large magnitude b) Repetitive current surges
c) Impulse voltage of smaller magnitude d) b) and c)

19) The impulse ratio of a rod gap is
a) Unity b) Between 1.2 and 1.5
c) Between 2.0 and 2.2 d) Between 1.6 and 1.8

20) Standard impulse testing of a power transformer requires
a) Two applications of chopped wave followed by one application of a full wave
b) One application of chopped wave followed by one applications of a full wave
c) One application of chopped wave followed by two applications of a full wave
d) None

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

      Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain estimation and control of electric stresses.

b) Explain Townsends criterion for break-down with the help of 3 conditions.

c) Write a short note on Cavity Breakdown in case of liquid.

d) Prove that
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In case of Electromechanical Breakdown.

e) Prove that critical field is independent of critical temperature due to fast rise in temperature.

III. Solve any two : (2×10=20)

a) i) Describe post break-down phenomena and applications.

ii) Describe solid breakdown.

b) i) Prove the Paschen’s law.

ii) Write a short note on Gas/Vacuum as insulators.

c) Explain Intrinsic break-down and thermal break-down.

SECTION – II

IV. Solve any four : (4×5=20)

a) Define the terms impulse voltage, impulse flash over voltage, impulse puncture voltage, impulse
ratio for flash over, impulse ratio for puncture.
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b) Explain impulse voltage measurements using voltage dividers.

c) Write a short note on Hall Generators.

d) What is the necessary arrangement required for arrangement of insulators for test ?

e) Write a short note on test facilities provided in high voltage laboratories.

V. Solve any two : (2×10=20)

a) Explain impulse current generation and analyse impulse current generator.

b) Discuss various methods of measuring high d.c. and a.c. currents.

c) Discuss the classification of high voltage laboratories, size and ratings of high voltage laboratories.

_____________________
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   Instructions : 1) All questions compulsory.
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3) Figures to the right indicate full marks.
4) Q. No. I 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

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

1) While impulse testing a power transformer, the impulse voltage is applied to
a) One phase and the other two phases are short circuited, the secondary terminals are short

circuited
b) One phase, the other two phases grounded, the secondary short circuited
c) One phase, two phases left open, secondary left open
d) One phase, two phases left open, secondary short circuited

2) The magnitude of pulse currents depends upon
a) Voltage applied b) No. of voids c) a) and b) d) None of above

3) Recurrent surge generator is used to generate
a) Current of large magnitude b) Repetitive current surges
c) Impulse voltage of smaller magnitude d) b) and c)

4) The impulse ratio of a rod gap is
a) Unity b) Between 1.2 and 1.5
c) Between 2.0 and 2.2 d) Between 1.6 and 1.8

5) Standard impulse testing of a power transformer requires
a) Two applications of chopped wave followed by one application of a full wave
b) One application of chopped wave followed by one applications of a full wave
c) One application of chopped wave followed by two applications of a full wave
d) None

6) During partial discharges if pulse currents through CK and Ct are observed simultaneously on the
oscilloscope, it is found that
a) These occupy same location b) These have same polarity
c) These have same magnitude d) None of the above

7) The pulse currents through CK and Ct are supplied by
a) Source mainly b) Partial discharge mainly
c) Partly by source and partly be partial discharge d) Impedance Z

8) If the source is not able to supply charging current required by the test cable, it is desirable to use
a) Shunt capacitor b) Series capacitor c) Series inductor d) a) and c)

P.T.O.
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9) Sphere gap is used for measurement of
a) a.c. voltage only b) d.c. voltage only
c) impulse voltage of any wave shape d) None of the above

10) Sphere gap when used for measurement of high voltage, the spheres are placed
a) In horizontal configuration if spheres are small
b) In vertical configuration if spheres are small
c) In horizontal configuration if spheres are large
d) b) and c)

11) Tick out of the correct :
a) The breakdown voltage in sphere gaps increases with increase in partial pressure of water

vapour
b) The increase in breakdown voltage as in a) increases with increase in gap length
c) a) and b)
d) The breakdown voltage in sphere gaps decreases with increase in partial pressure of water

vapour

12) Using uniform field spark gap, the breakdown voltage for 10 mm gap length is
a) 34.25 kV b) 30.30 kV c) 36.25 kV d) 32.73 kV

13) The voltage measurements using uniform spark gap are
a) Affected by nearby earthed objects b) Affected by polarity of supply
c) Affected by dust particles d) All of a), b) and c)

14) A generating voltmeter is used to measure a.c. voltages if the angular frequency of voltage is
a) Half the angular frequency of motor used
b) Twice the angular frequency of motor used
c) Thrice the angular frequency of the motor used
d) None of the above

15) A potential divider is normally connected
a) Outside the generator circuit towards the load circuit
b) Within the generator circuit
c) At a distance V/100 metres from the generator where V is the voltage to be measured in kV
d) None of the above

16) Assuming p to be Constant and Townsend’s second ionization coefficure to be small during the
applicability of Paschen’s law. Then if (pd > (pd)min
a) Electrons crossing in the gap make more frequent collisions with gas molecules than at (pd)min
b) Energy gained between successive collisions is smaller than at (pd)min
c) Energy gained between successive collisions is larger than at (pd)min
d) None of the above

17) The accepted value of dielectric strength of transformer oil is
a) 30 kV b) 30 kV/cm
c) 30 kV/cm for one min. d) None of the above

18) While testing transformer oil for dielectric strength the spherical electrodes are placed in
a) Horizontal configuration b) Vertical configuration
c) Any configuration d) Spherical electrodes are not used

19) To determine intrinsic dielectric strength, the time of application of voltage is of the order of
a) 10–8 sec b) 10–6 sec
c) 10–4 sec d) No such consideration

20) In case of impulse thermal breakdown of insulating materials, the critical time to breakdown is
a) Proportional to critical electric field
b) Inversely proportional to critical electric field
c) Proportional to square of critical absolute temperature
d) None of the above

______________
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Seat
No.

B.E. (Electrical) (Part – II) Examination, 2017
Elective – II : HIGH VOLTAGE ENGINEERING

Day and Date : Friday, 24-11-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

      Instructions : 1) All questions compulsory.
2) Assume suitable data if necessary and mention it clearly.
3) Figures to the right indicate full marks.

SECTION – I

II. Solve any four : (4×5=20)

a) Explain estimation and control of electric stresses.

b) Explain Townsends criterion for break-down with the help of 3 conditions.

c) Write a short note on Cavity Breakdown in case of liquid.

d) Prove that
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In case of Electromechanical Breakdown.

e) Prove that critical field is independent of critical temperature due to fast rise in temperature.

III. Solve any two : (2×10=20)

a) i) Describe post break-down phenomena and applications.

ii) Describe solid breakdown.

b) i) Prove the Paschen’s law.

ii) Write a short note on Gas/Vacuum as insulators.

c) Explain Intrinsic break-down and thermal break-down.

SECTION – II

IV. Solve any four : (4×5=20)

a) Define the terms impulse voltage, impulse flash over voltage, impulse puncture voltage, impulse
ratio for flash over, impulse ratio for puncture.
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b) Explain impulse voltage measurements using voltage dividers.

c) Write a short note on Hall Generators.

d) What is the necessary arrangement required for arrangement of insulators for test ?

e) Write a short note on test facilities provided in high voltage laboratories.

V. Solve any two : (2×10=20)

a) Explain impulse current generation and analyse impulse current generator.

b) Discuss various methods of measuring high d.c. and a.c. currents.

c) Discuss the classification of high voltage laboratories, size and ratings of high voltage laboratories.

_____________________
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