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N.B. : (1) Question No. 1 is compulsory.

(2) Attempt any four of remaining. : ‘/\ﬂa/)

(3) Assume necessary data if required and justify the same.

1. (&)

(b)
2. (a)
(b)
3. fa
(D)
4. (a)
(b)
5 (a)
(b)
6. (a)
{b)

Explain with the help of neat diagram, four point starter in details. State advantages of four
point starter over three point starter,
Explain mechanical forces developed in large transformers.

Explain excitation phenomenaon in transformers .
Explain phenomenon of oscillating neutral with suitable phasor diagram.

A 200V dc series motor runs at 1000 rpm takes 204, combine resist of arm, and series field
is 0.4 O calculate resist to be inserted so as 1o reduce the speed to 800 rpm assuming forque
proportional to the square of speed and linear magnetisation curve.

Explain armature reaction in DC machines.

Starting from energy balance equation, obtain expression for electromagnetic torque for
doubly excited system in terms of angular rates of change of self and mutual inductances
of stator and rotor windings.

Hopkinson test on two shunt machines gave following resulls

Line voltage 250V, line current excluding field currents 50A, motor arm. current 380A, field
currents 5A and 4.2 A, Calculate efficiency of each machine if arm.resist of each machine

is 0.02 Q.

Explain working of interpoles and compensating wdg used in DC machine.

A 230V de shunt motor takes an arm. current of 3 : 33A at rated voltage and at a no load
speed of 1000 rpm. The resist of arm. current and field circuit are 0.3 & and 160 Q resp. The
line current at full load and rated voltage is 40 A Calculate at full load, speed and developed
torque in case the armature reaction weakens the no-load flux by 4%.

With the help of neat diagram, explain how back to back test is conducted on transformers.

Two three phase transformers, rated at 500 KVA and 450 KVA resp., are connecied in parallel
to supply a load of 1000 KVA at 0.8 pf lag. The per phase resist and per phase leakage
reactance of the 1t transformer are 2 5% and 6% resp. and of second transformer 1.6% and
7% resp. Calculate the KVA load and power factor at which each transformer operates.

7. Write short notes on =

(a) Characteristics of dc series motor.
(b) Energy saving of copper in autotransformer
(c) SCOH connection in transformers.
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B.: (1) Question No. 1is compulsory. E\I\ W&G};\/

(2) Attempt any four out of remaining questions.
(3) Assume any data if necessary.

(k)

3 (a)

(b)

4. (a)

(b)

5. (a)

(b)

B. ({(a)
(0)
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Expl:un cnggmg and ¢ n motors.
Explain mechanical forces in transformer, YU r-]/p-?w
The power input to the ROTOR of a 440 V 50 Hz, 6 pole, 3¢ induction motor is 10
80 kW. The rotor emf Is observed to make 100 revolution per minute. Calculate
(i) slip (ii) rotor speed (iii) mechanical power developed (iv) rotor cu loss (v) rotor
resistance per phase if rotor current is 65 A.
Draw and explain the power stages in 8 phase induction motor. Prove that : 10
F’g i P i Ppp=1:5:(1~s) where S is slip.
Explain oscillating neutral in transformer., 10
Explain excitation phenomenon in transformer. 10
Draw and explain torque speed characteristios of three phase induction motor, Explain 10
3 zone operation.
What is necessity of starter in three phase induction motor ? Explain autotransformer 10
starter, star delta starter. Derive their starting torques in terms of starting torque
for DOL starter. |
Explain split phase induction motor and capacitor start capacitor run motor. Draw 10
circuit diagrams, phaser diagrams and 'tc:rque speed charactristics.
A 230V, 50 Hz, 4 pole, single phase induction motor has following constants and losses : 10
=280 =420 x,=320 Xo= 320 X,=740
Core loss = 98 Watts
Friction and windage loss = 30 watts
If the motor is running with a slip of 0-05 at rated vaoltage and frequency, then compute
the stater current, pf, power output, torque and efficiency with its auxiliary winding open.
Twe 3 phase transformers have the following per phase parameters, referred to secondary. 10
rey =0:004 Q xe,=0018 Q
re, = 0:002 Q xe, = 0:012
No. 1 transformer is of 500 KVA and Mo. 2 is of 1000 KVA. They are connected for
parallel operation. How will they share a load of 1500 KVA at 0-8 pf lag ?
Explain back to back test on transformers. , 10
Explain deep bar and double cage induction motors. 10
10

A three phase induction motor at rated voltage, voltage and frequecny has a starting
tarque of 160% and maximum torque of 200% of full load torque. Neglect stater
resistance and rotational losses and assume const. rotor resistance.
Determine :

(i) Slip at full load

(i) Slip at max torque
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N.B. (1) Question No. 1 is compulsory.
(2) Attempt any four out of remaining.

(3) Assumf any a L_[;gne ary and justify the same.
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1. (a) Derive expression far mechanical forces developed in Large transfcrmer fcr—
{i) External radial forces
(ii) Internal axial forces.
(b) Explain switching transient in transformer. 10
2. (a) Explain disadvantages of harmonics in transformer, ' 10
(b) Explain speed control methods of de shunt machine by armature voltage control 10

and field flux control.

3. (a) A 20 kVA 2300/230 V two winding transformer is to be used as an autotransformer 10
with constant sources voltage of 2300 V. At full load of unity power facter,
calculate the power output, power transformed and power conducted, if the
efficiency of the two winding transformer at 0-6 pf is 96%. Find auto transformer
efficiency at the same power factor.

(b) Explain armature reaction in DC machines in. short. Explain the methods to 10

reduce it.

_—
=

4, (a) Explain the method of testing two identical dc SERIES machines.
(b Two identical dc SHUNT machines when tested by Hopkinson’s method gave 10
following data.
Line voltage 230 V, line current excluding both the field currents 30A, motor
armature current 230 A, field currents 5A and 4A, If the armature resistance of
each machine (including brushes) is 0-025 @, calculate efficiency of both the machines.

www.campuskeeda.com

5. (a) With the help of waveform show that for a sinusoidal applied voitage to a 10
transformer, flux is a sine wave and the magnetising current due to saturation is
peaky containing a pronounced third harmonic content.

(b) Two 6600/440 V transformers have ratings of 250 kVA and 600 kVA resp. On short 10
circuit test, the 250 kVA transformer requires 5% of normal voltage to circulate full
load curreni, the power factor being 0-23. The corresponding figures for 600 kVA
transformer are 4% and 0:16. How will they share a load of 680 kW at 0-8 pf lag ?

6. (a) Draw and sxplain Speed-current, Torgue current and Speed torque characteristics 10
of de shunt and series motor.
(b) A 230 V dc shunt motor has an armature resistance of 0-4 o and field resistance of 10
115 ©. This motor drives a constant torque load and takes an armature current of
20 A at 800 rpm. If motor speed is to be raised from 800 to 1000 rpm, find the
resistance that must be inserted in shunt field circuit. Assume straight line
magnetisation.

7. (a) A dc shunt motor takes 50 A on full load from 250 V mains. Its speed is to be raised 10
by 40% by weakening of field flux. If the torque at increased speed is 20% more
than that at initial speed, find percentage of change in flux. The arm. resistance
(including brushes) is 0-5 2.

(b) Explain necessity of starter in DC motor and hence explain three point starter. What 10
the disadvantages of three point starter ?
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N.B. (1) Question No. 1 is compulsaory.
(2) Attempt any four out of remaining.

(3). Assume any dafa if necegsary and justify the same,
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1. (a) Derive expression for mechanical forces developed in Large transformer for— 0
(i) External radial forces
(i) Internal axial forces.

(b) Explain switching transient in transformer. ' 10

2. (a) Explain disadvantages of harmonics in transformer. 10
(b) Explain speed control methods of dc shunt machine by armature voltage control 10

and field flux control.

3. (a) A 20 kVA 2300/230 V two winding transformer is to be used as an autotransformer 10

() Two identical dc SHUNT machines when tested by Hopkinson's method gave 10

following data.
Line voltage 230 V, line current excluding both the field currents 30A, motor
armature current 230 A, field currents 5A and 4A. If the armature resistance of

each machine (including brushes) is 0-025 @, calculate efficiency of both the machines.

with constant sources voltage of 2300 V. At full load of unity power factor, -
calculate the power output, power transformed and power conducted, if the 8
efficiency of the two winding transformer at 0-6 pf is 96%. Find auto transformer G
efficiency at the same power factor. 8

(b) Explain armature reaction in DC machines in. short, Explain the methods to 10 @
reduce it. ﬁ

a

4, (a) Explain the method of testing twe identical de SERIES machines. 10 %
O

5. (a) With the help of waveform show that for a sinuscidal applied voliage to a 10
transformer, flux is a sine wave and the magnetising current due to saturation is
peaky containing a pronounced third harmonic content.

(b) Two 6600/440 V transformers have ratings of 250 kVA and 600 kVA resp. On short 10
circuit test, the 250 kVA transformer requires 5% of nermal voltage to circulate full
load current, the power factor being 0-23. The corresponding figures for 600 kVA
transformer are 4% and 0-16. How will they share a load of 680 kW at 0-8 pf lag ?

6. (a) Draw and explain Speed-current, Torque current and Speed torque characteristics 10
of de shunt and series motor.
(b) A 230V dc shunt motor has an armature resistance of 0-4 q and field resistance of 10
115 9. This motor drives a constant torque load and takes an armature current of
20 A at 800 rpm. If motor speed is to be raised from 800 to 1000 rpm, find the
resistance that must be inserted in shunt field circuit. Assume straight line

magnetisation.

7. (a) A dc shunt motor takes 50 A on full load from 250 V mains. lts speed is to be raised 10
by 40% by weakening of field flux. If the torque at increased speed is 20% more
than that at initial speed, find percentage of change in flux. The arm. resistance

(including brushes) is 0-5 Q.
(b) Explain necessity of starter in DC motor and hence explain three point starter. What 10

the disadvantages of three point starter ?
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N.B.: (1) Question No. 1 is compulsory. ' Nﬁ'ﬂ ' \RD

(2) Attempt any four from the remaining questions.

(3) Figures to the rightindicates full marks.

(4) Assume suitable data whenever required.

{5) . Vector notation should be used whenever necessary.

(a)

(b)

(a)

(b)
(a)

(b)

(a)
(b)

(a)
(b)

(a)

(B)

TEE AL et MY, F;f/(cﬁf:i P e
Attempt any four of the fﬂtlowmgs =4 : . ; ’?/{ }/)0‘3,1

(a) -Explain the equation of continuity and displacement current density.

(b) State and explain Lorentz force equation.

(c) Explain the concept of method of images.

(d) Define characteristic impedance and propagation constant.

(e) Prove that the tangential cumponent of electric field intensnty is cont:nuuus across

a dielectric interface.

State Gauss's |law, Consider a coaxial cable with inner radius a and outer radius b. Derive 12

the expression for [ for the region a <r < b using Gauss's law.
Two uniform line charges of densities p, = 4 nC/m lie inx =0 piane aty=+4m. Drawthe 8
diagram and calculate the resultant electric field due to the two line charges at a point (4, 0, 10).
Evaluate both sides of the divergence theorem for the volume enclosed by 12 g
y = = 5 =
1<x<2,2<y<8 8<z<4if p=axax+3y* ay+2z* cze/m?, s
g \ 4 " & U
Explain the magnetic scalar and vector potentials and derive the expressions for them. 8 %
7
State and explain Ampere’s circuital law and using it find the magnetic field intensity due 12 8_
to an infinitely long straight conductor. c
]
A0 H due toa current source is given by = [y cos (ax)] a + (¥ + &%) a 80O
Derive the current density over the yz plane. %
Write and explain Maxwell's equations for static electric and steady magnetic fields. Modify 12
them for time varying slectric and magnetic fields.
Find the value of k so that the following pair of fields satisfy Maxwell’s equations in region 8
wh_ere a=0,p,=0
g =60 sin(10° 1) sin (0.01 z) a, V/m and
[ = 0.6 cos(10° 1) cos (0.01 2) a, Am.
Givenp=kand € = C.
Derive and expression for Poynting theorem and explain the significance of each of its terms. 12
In a non magnetic matarial : 8
H = 30 cos(@r x 108 t — 6x) é; Alm,
Find the intrinsic impedance and the Poyniing vector,
Starting with Maxwell's equations obtain vector wave equation for lossy dielectrics. Solve 12

it by considering that g has only y component and the wave' is travelling in x direction.

Hence obtain an expression for the complex intrinsic tmpedance
A 300 MHz uniform plane wave propagates through fresh water for whicho =0, u, =1 8
and e, = 78. Calculate (i) the attenuation constant, (ii) the phase constant, (iii) the wavelength

‘and (iv) the velocity of propagation.
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(2) Attempt any four from the remaining questions.

(3) Figures to the right indicate full marks.

(4) Assume suitable data whenever required.

(5) Vector nutatmn sho Jtd be used whenever necess'?ry

(a)

(B)

(a)

(b)

(a)
(b)

(a)
(b)

(a)

(b)

ET ;
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(a) Explain the concept of conservative nature of electric field. [~ - (RAHE /) ':f./” e !/9——/

b) Obtain the point form of continuity equation

(
(c) Explain method of images

(d) Explain the concept of scalar and vector magnetic potential
(

e} Define the following term :(—
Ny 2507 B

The eircular region, p < a, z = 0, carries a uniform surface charge density p,. Find E at
(0,0,h), h>0.
Evaluate both sides of the divergence theorem for the region r < 2 |if

G =5rsin®0 cos® ¢ ar .

The volume in cylindrical coordinates between r =2 m and r = 4 m contains a uniform

charge density p, (¢/m?). Find D in the regions using Gauss’s law.

A aquare of side 1 m has a point charge Q, = 1 pc at the upper right corner, a point charge
Q, = — 10 pc at the lower right corner and a line distribution of charge p,= 10 pc/m along
the left edge. Find V at point P at the center of the square.

The 'regicn y < 0 contains a dielectric material for which e, = 2.5, while the region
y > 0 is characterized by ¢,, = 4. Let E, = - 30aX + 50ay + 70az v/m, and find ;
(a) Dy, (b) Dy (c) ﬁz (d) iS2 (e) b, .

A filamentary current of 10 A is directed in from infinity to the origin on the positive x-axis

and then back out to infinity along the y-axis. Use the Biot-Savart law to find H
at P (0, 0, 1). '

Discuss the phenomenon of polarization in dielectric medium. Discuss how it gives rise

to bond charge densities.
Two circular coils are located at the z = 0 plane and z = 5 m plane, centered about the z-
axis. The first coil having a radius of 1 m carries a current of 10 Amp. The second coil

having a radius of 0-5 m carries a current of 20 Amp. Calculate the magnetic field intensity
H at (0, 0, 2:5 m).
Give the general set of Maxwell’s Equations in point form, Derive the set of Maxwell’s

Equations for static fields and harmonically time varying fields.
The Electric field intensity of a 300 MHz uniform plane wave in free space is given as

E, =(20+]50) (@x + 2ay)e ™ v/m,
(i) Findw, %, v and B.
(i} Find E att=1ns, z=10cm.

(iii) What is | HLm ?

Starting with, Maxwell's Equations obtain vector wave equation for lossy dielectric. Solve

it by considering that E has only y-component and the wave is travelling in x-direction,

Hence obtain an Expression for the complex intrinsic impedance.
The transmitting antenna located at the origin of co-ordinate system produces the electric

i sing
field intensity E(r,t) = ar V —=€05 ) (1 —%H v/ m) and the magnetic field of this antenna

V  sinB
measured in A/m is H(r.t) =a$ 377 1 cos o (1 ~Vc) where 'C’ is the velocity of light.
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N.B.(1) Attempt any five questions. M st
(2) Assume suitable data if necessary and justify the same. : MU P
AS} Figures to the right indi ﬁ rks. = )
1. (a) Itis required to hold three equal point charges of + Q each’in equilibrium at'the corners 10
of an equileteral triangle. Calculate the point charge which will do this if placed at the
centre of a triangle. :
(b) A line charge of 2 nc/m lies along y-axis while surface charge densities of 0.1 x 10-9 10
and — 0-1 x 10 9 ¢/m? exist on the plane z = 3 and z = — 4m respectively
(i) Find E ata point (1, -7, 2) i
(i) Find co-ordinates of the point at which E is — Ve of the value in (i).
' 10 2 ) - s _
2. (a) Giventhat p = a3 X* |ax ¢/m", eyaluate both sides of the divergence theorem for 10
the volume of a cube 2 m on the edge, centered at the origin and edges parallel to the
axis. c
(b) Derive an expression for potential and electric field due to dipole and also define the 10 ©
dipole moment. ©
3
3. (a) Find the value of electric potential at the point at which electric field is zero when point 10 o
charges of 3 uc and 7 uc are located at (0, 0) and (0-5, 0) in the xy plane. X
(b) The region y < 0 contains a dielectric material for which er, = 2-5, while the regiony >0 10 g
is characterized by e, = 4. Let E, = — 30aX + 50ay + 70azv/m and find: =3
() Dy, (i) Dy (i) DB, (W)F (v)0,. S
4. (a) Derive the magnetic boundary conditions for the interface between two magnetic materials. 10 %
(b) Find the vector magnetic field intensity in Cartesian coordinates at P, (1.5, 2, 3) caused 10
by a current filament of 24A in the az direction on the z-axis and extending from :
() z=0toz=6 (il)z=6toz=w(iljz=-wtoz=aw.
5. (a) Derive the expression for voltage and current in terms of sending end voltage and 10
current for a transmission line of length /.
Hence prove that 2, = JZ . Z.. .
(b) State Maxwell's Equations for static fields. Explain how are they modified for time varying 10
electric and magnetic field. s
6. (a) IFE, = E, e™{* < show that it a wave equation, if m is a real number. 4
(b) An area of 0-65 m?in the Z = 0 plane encloses a filamentary conductor. 5
Find the induced voltage if
= ay +az
B =0.05cos 10° t( y *az]{T].
V2
(c) A lossy dielectric has ur=1, er =50and ¢ =20 mho/s at 15-8 MHz, EM wave propagating 10
through this medium, find o, B, v and .
20

7. Write short notes on any four :(—

(a) Unigueness theorem

(b) Method of images

{c) Vector and scalar magnetic potential
{d) Electric dipole

(e) Polarization In magnetic material.
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N.B.: (1) Question No.1is compulsory. MW
(2) Attempt any four questions out of remaining six questions.
(3) Assume additional data if required.
1. (a) Explain skin effect. 20
(b) Explain feranti effect.
() Comment on "P.V. Equivalent of transformer reffered to high as well as low side are
equal.” e
(d) Define and explain '‘Capacity factor' and 'Utilization factor'.
2. (a) Explain in detail the measurement of earth resistance and soil resistivity. 10
(b) Derive A, B, C, D constants, regulation and efficiency of medium transmission 10
line using nominal — = method.
3. (a) Describe the methods to improve string efficiency. 10
(b) Describe pumped storage power plant. 10 S
4. (a) Athree phase, 100 km transmission line is delivering 50 mW, 0.8 P.F. Laggingat 132 12 -‘3
; kV. Each conductor is having resistance 0.1 ochm/km, reactance 0.3 ohm/km and 8
admittance 3 x 10 Mho/km. If the load is balanced and leakage is neglected, o
calculate the sending end voltage, sending end power factor, efficiency and regulation >
of the line using nominal T-method. g'
(b) Derive the expression for the inductance of a single phase two wire line. 8 8
5. (a) Explainthe advantages of per unit system. 10
(b) A 33kV, 3-phase circuit is coupled to a 220 kV, 3-phase circuit by a 3-phase, 30 MVA, 10
Y/A transformer. Calculate base impedance base current in different parts of the
circuit. Choose base MVA = 30. What is the PU value of 400 ohm impedance in
220 kV circuit,
6. (a) What are the methods of voitage control. Explain in details. 10
(b} Explain the method of improving string efficiency. 10
7. Write short notes on any three : 20

(a} Non Conventional Source of Energy
(b) Tuned Power Lines :

(c) Effect of Charging Current

(d) Different Losses in Cables.
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