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Electrical Machines + Electromagnetic Theory

Q.91 The power input to the 3-phase induction motor is 50 kW and the corresponding stator losses
are 1 kW. The total mechanical power developed, when the slip is 4% is,

(a) 48.00 kW (b) 36.56 kW
(c) 47.04 kKW (d) 44.02 kW
91. (¢)
Power input to motor, P, = 50 kW
stator losses = 1 kW

Power input to rotor, P, = Input to motor - stator losses = 50 - 1 = 49 kW
Slip, s = 4% or 0.04
Total mechanical power developed,

Prech = Po(l =)

P = 49(1-0.04)

49 x 0.96 = 47.04 kW

Q.92 A 3-¢ synchronous generator with constant steam input supplies power to an infinite bus at a
lagging power factor. If the excitation is increased.
(a) both power angle and power factor decrease.
(b) both power angle and power factor increase.
(c) the power angle decrease while power factor increase.
(d) the power angle increase while power factor decrease.

92. (a)
Case I : Power angle

Normally excited

I
<— under excited —{<— over excited system —s
I
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A -7 at constant kW load
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Locus of fa at constant kW load
(1, cos ¢ = constant)
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For constant steam input, E; sin  and I, cos ¢ remains constant. So if I, increases then E;
increases but sin & decreases and & decreases.

Case II : Inverted V curve

Motor (p.f. lag)
Generator (p.f. lead) ™1

Generator (p.f. lag)
I Motor (p.f. lead)

pf.

1.0

From the diagram above shown if I, increases than power factor decreases when generator
operates on lagging power factor.

Q.93 For a slip ring Induction motor, if the rotor resistance is increased, then
(a) starting torque decrease but efficiency increases.
(b) starting torque and efficiency increase.
(c) starting torque increase but efficiency decreases.
(d) starting torque and efficiency decreases.

93. (¢)

Same starting torque for different
R, so after a limit

T I :
ncreasin
Current decreases ¢ efs &
rotor
Torque decreases oto
Toax T4 resistance

As R increases, starting torque increases upto maximum torque (T, = T, . > T; > T, > T;) but
rotor consumes more power so copper loss increases and efficiency decreases.

Q.94 For a 3.6° 2-¢ bipolar stepper motor, the stepping rate is 200 steps/second. The rotational
speed of the motor in rpm is,

(a) 30 rpm (b) 60 rpm
(c) 90 rpm (d) 120 rpm
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9. (d)
Stepping rate is 200 steps/sec
No. of steps required for one revolution

= 360 =100 steps
3.6

~.Time required for one revolution
= 0.5 seconds

Revolution per sec. = 2 rps

Revolution per minute = 120 rpm

Q.95 A dc shunt generator has a speed of 1000 rpm when delivering 20 A to the load at the terminal
voltage of 220 V. If the same machine is run as a motor it takes a line current of 20 A from 220 V
supply. The speed of the machine as a motor will be

(a) more than 1000 rpm (b) less than 1000 rpm
(c) 1000 rpm (d) may be more or less than 1000 rpm
95. (b)
Generator emf, E, = V+IR,
and back emf, E, = V-IR,
Now, E « N

a
Em V_IuRu
E, T v+l R <1
g ata

or, % <1 or Nm<Ng or N, <1000 rpm
8

Q.96 Two generators rated at 300 MW and 400 MW having governor speed droop of 4% and 5%
respectively. If the generators are operated on no load at 50 Hz. Then the frequency at which
they operate for total load of 600 MW will be

(a) 47.5 Hz (b) 48.06 Hz
(c) 48.54 Hz (d) 49.09 Hz
9. (b)
Assume both generators operate at f Hz frequency to share a load of 600 MW.
freq
50 Hz

]
|

400MW  [e———— 300MW

Given, P, +P, = 600 ..(1)
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From the graph:

P ~ 300
For generator 1, 50— f ~ 4%of 50 Hz
300
or, p, = TX(50—f) ...(ii)
Similarly, for generator 2,
b, _ 400
(50— f) 5% of 50 Hz
400
or, Py = 5=*x(50-f) ...(iii)

From (i), (ii) and (iii), we get,

300 400
7(50—f)+ﬁ(50—f) = 600
(50 - ) [150 + 160] = 600,
(50 -f) = 1.935
f = 48.06 Hz

Q.97 A 6 pole, DC generator has a wave-wound armature containing 30 coils of 5 turns each. Its flux
per pole is 0.08 Wb. The machine is running at 300 rpm. The induced armature voltage is

(a) 360 V (b) 384V
(c) 400V (d) 412V
97. (a)
No. of coils = 30
Each coil has 5 turns
Total no. of turns = 30 x 5 =150

Each turn has 2 conductors

So total no. of conductors = Z =150 x 2 = 300

For wave wound armature no. of parallel paths = A =2
Expression of induced emf,

PZON
60 A
6% 300 x 0.08 x 300

= 60x 2 =360V

Q.98 Reversing the direction of rotation of split phase induction motor is done by
1. reversing the terminal of main winding
2. reversing the terminal of starting winding
3. interchanging the capacitor from starting winding to main winding and vice versa.
Which of the above statement(s) is/are correct?

(a) 1 only (b) 1 and 2 only
(c) 1 and 3 only (d) 1,2and 3
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98. (d)
Reversing the direction of rotation of split phase motors can be done by either of the methods.

1. reversing the terminals of main winding.
2. reversing the terminals of starting winding.

3. interchanging the capacitor from starting winding to main winding.

Q.99 A dc series motor drives a load. The motor is unsaturated and the load torque is proportional
to square of speed. For a speed of 500 rpm, motor line current is 25 A. For a speed of 900 rpm,
the line current will be

(a) 40 A (b) 45 A
(c) 50 A (d) 20 A
99. (b)
Given, T « N2
AlSO, T o q) Ia
ot/ T e 2 (Since, ¢ o< I in unsaturated region)
2 2
N
Nl Ial Ial N 1
900

or, IaZ = %X25=45A

Q.100 A dc series motor with a resistance between terminals of 0.5 Q, runs at 750 rpm from a 220 V
supply taking 40 A. If the speed is to be reduced to 500 rpm for the same supply voltage and
current, then the additional series resistance to be inserted would be approximately,

(a) 2.67 Q (b) 4.67 Q
(c) 1.67 Q (d) 3.67 Q
100. (c)
For 750 rpm, back emf E_; = 220 -40 (0.5) =200 V ...(d)
For 500 rpm, back emf E_, = 220 -40 (R, + 0.5) ...(ii)
As we know that,
back emf E, = N (< ¢ o< I = constant)
or Ep _ Ny
’ En Ny

From equation (i) and (ii), we get
220 - 40(R, +0.5) 500

200 750
2
220-20-40R, = §><200
2 1 1 200 5
R, ( 3 ) 20 3><40 3 1.67 Q
www.madeeasy.in Day 3: Q.9‘| to Q.‘|40 © Copyright: MADEEASY Page 6

Delhi | Noida | Bhopal | Hyderabad | Jaipur | Indore | Lucknow | Pune | Bhubaneswar | Kolkata | Patna




PTQ Prelims Through
Questions
£ MADE ERSY IZ4 ESE 202114 =

Q.101 A transformer designed for operation of 60 Hz supply is working on 50 Hz supply system

without changing its voltage and current ratings. When compared with full-load efficiency
at 60 Hz, the transformer efficiency on full load at 50 Hz will
a) increase by a factor of 1.2

(
(b) increase marginally
(c) remain unaltered

(

d) decrease marginally

101. (d)
We know that, eddy current loss P, o< V2
V1.6
and hysteresis loss, P, o< W
When V = constant, P, = constant
1

and P, o< —f0'6

When frequency is decreased from 60 Hz to 50 Hz, P, will increase. Thus, core loss will increase
marginally, therefore efficiency will decrease marginally.

Q.102 In a 4-pole, 50 Hz, slip ring induction motor, if a voltage of 18 V is injected in phase opposition
with the standstill rotor emf of 54 V, then the rotor speed at no-load would be,

(a) 600 rpm (b) 750 rpm
(c) 900 rpm (d) 1000 rpm
102. (d)
120 x 50

Synchronous speed, N, =1500 rpm

4

E(injected) _ 8

=0.33

. 18_1
Sllp,S - E(ro’cor) 54 3

Ns (1 - S)
1500 (1 - 0.33) = 1000 rpm

Rotor speed, N,

Q.103 Consider the following torque in a stepper motor:
1. Residual torque is maximum of the static torque with the phase winding unexcited.
2. Holding torque is maximum torque produced by the stepper motor at standstill.
3. Pull-out torque is maximum value of torque at given speed that motor can start, stop or
reverse in synchronizm with the input pulses.
Which of the above statement(s) is/are correct?

(a) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2and 3
103. (a)

Pullout torque is the maximum value of torque at given speeds that the motor can generate
while running in synchronizm. If the motor is run outside of slew range, it will stall.
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Q.104 The electrical stiffness of a synchronous generator connected to a large grid can be increased
by
(a) increasing the excitation or the power angle of the machine.

(b) reducing the excitation or the synchronous reactance of the machine.
(c) increasing the synchronous reactance of the machine.
(d) operating the generator at a much lower MW level compared to the steady-state limit.

104. (d)
The electrical stiffness (or) synchronizing power coefficient
_ 4P ﬂcos o
P a X

It is maximum at no-load i.e. = 0, because synchronous generator synchronize at no-load.

Q.105 Consider the following statement regarding the servomotor:
1. The rotor construction is drag cup type.
2. The motor output torque should be proportional to the applied voltage (control voltage).
3. The direction of developed torque depends upon the instantaneous polarity of the control

voltage.
Which of the above statement(s) is/are correct?
(a) 1 only (b) 1and 2 only
(c) 2 and 3 only (d) 1,2and 3
105. (d)

* The rotor construction of servomotor is usually of squirrel cage or drag-cup type.

* In a drag-cup rotor only a light cup is rotating and the rotor core is stationary therefore
inertia is quite small. Above all three statements are true regarding servomotor.

Q.106 Crawling in an induction motor is due to

(a) slip ring rotor (b) time harmonics in supply voltage
(c) space harmonics (d) insufficient starting torque
106. (c)

Space harmonic fields are developed by the windings, slotting, magnetic saturation, gap-length
irregularity. These harmonic fields induce emfs and circulate harmonic currents in the rotor
windings and develope harmonic torque, vibration and noise. 5" and 7t space harmonics are of
more concern as their amplitude is considerable. Time harmonics are of little significance because
the torques developed by such harmonics are usually very small throughout the operating range
of motor. The time harmonics voltages are usually small in proportion to fundamental voltage,
the motor reactance to the time harmonics is high and consequently harmonic currents and
therefore harmonic torque developed are very small, responsible for crawling.

Q.107 For fixed primary voltage how does the secondary terminal voltage of transformer change if
the power factor of inductive load is raised from 0.55 to 0.82 with load current remaining

fixed?

(a) Voltage decreases (b) Voltage increases

(c) Voltage remain same (d) Voltage will rise upto maximum and then decrease.
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107. (b)
As the reactive power demand of load decreases the voltage on secondary side increases.

Q.108 A lap wound dc machine has 480 conductors and 6 poles. The voltage induced per conductor
is 3 V. The machine generates a voltage of

(a) 600V (b) 480V
(c) 200 V (d) 240V
108. (d)

Emf generated,

E, = (Voltage induced per conductor) x%
Here, P =A=6
= Number of parallel paths (due to LAP winding)
E = 480

. = 3XT = 240 volts

Q.109 A shunt generator is to be converted into a level compound generator by addition of a series
field winding. From a test on the machine with shunt excitation only, it is found that the shunt
current is 4.0 A to give 400 V on no-load and 6.0 A to give the same voltage when the machine
supplies its full load of 200 A. A shunt field winding has 1,200 turns per pole. The number of
series turns required per pole for the required purpose will be

(a) 8 (b) 10
() 12 (d) 11
109. (¢)

At no-load, AT required to generate a voltage of 400 V is
AT, = 4.0 x 1200 = 4800 AT’s
At full-load, AT required to generator a voltage of 400 V is
ATp, = 6.0 %1200 = 7200 AT’s
Hence, additional AT required at full-load
= AT, - AT,
7200 - 4800 = 2400 AT’s

Given, full-load current,

I, = 200 A
. Number of series field turns required
2400 -
= 00 - turns

Q.110 The power-angle characteristic of a salient machine contains a second harmonic term. It is due
to
a) the slot harmonics.

(

(b) the frequency has a second harmonic component.

(c) the difference in reluctance of air gap in the direct and quadrature axis.
(

d) the air-gap flux density has a second harmonic component.
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110. (c)
Due to the difference of air gap the reluctance power is added to the real power generated by

machine

VE 2
Real power, P = =t sind + V—(i - LJ sin29

X d 2| X q X d
Excitation Reluctance
Power Power

Q.111 The stator of a 3-phase, 8-pole slip ring induction is connected to 50 Hz source but its rotor is
energized from 10 Hz source. The rotor would run at a speed of

(a) 900 rpm or 750 rpm (b) 600 rpm or 600 rpm
(c) 900 rpm or 600 rpm (d) 1000 rpm or 500 rpm
111.  (c)

Speed of rotor field w.r.t. stator = N, + speed of rotor field w.r.t. rotor
120 x 50 120x 10
———| = N, £

or, 750 = N, £150

or, N, = 750 +150

r

900 rpm or 600 rpm

Q.112 Three units of 1 : 4 transformer are connected in A-Y to supply a 3-phase load from 400 V, 3-
phase, 50-Hz supply. The line voltage on the load side is

(a) 1500 V (b) 923.76 V
(c) 277128 V (d) 95V
112.  (c)

From figure below, we can observe,

400 V
!
[«
VPhA 1
Vony 4
For delta side, Vph A= V=400V
Viry = 4V
= 4 x 400 = 1600 V
Now Viy = V3Voy =16003
= 277128 V
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Q.113 Consider the following statements regarding induction generator:
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1. It requires considerable amount of reactive power from the existing supply system.
2. An isolated induction generator is employed when frequency is not constant.

3. It can work at lagging power factor.

Which of the above statements are correct?

(a) 1 and 2 only (b) 1 and 3 only
(c) 2 and 3 only (d) 1,2and 3
113. (a)

Induction generators can work at leading power factor only.

Q.114 Consider the following statements regarding applications of pulse transformers:
1. To change the amplitude of a voltage pulse.
2. For coupling different stages of pulse amplifiers.
3. For providing dc isolation between source and load.
Which of the above statements is/are correct?

(a) 1 and 2 only (b) 2 only
() 1,2and 3 (d) 2 and 3 only
114. (c)

All statements are correct.

Q.115 Consider the following statements pertaining to synchronization of a synchronous generator:
1. The terminal voltages of the incoming machine and the already running alternators or bus
bars must be equal.
2. The frequency of the two voltage sources must be same.
3. The phase sequence of the two voltages must be same.
Which of the above statements is/are correct?

(a) 1 only (b) 1 and 2 only
() 1,2and 3 (d) 2 and 3 only
115. (¢)

All statements are correct.

Q.116 A 4-pole dc series motor has wave connected winding with 600 conductors. When fed from
250 V dc source, the motor drives a load of 5 kW and takes 50 A with a flux per pole of
10 mWb. The torque developed is (Neglect losses).

(a) 7215 Nm (b) 48.64 Nm
(c) 95.49 Nm (d) 28.18 Nm
116. (c)
Given, terminal voltage = 250 V
Flux per pole, ¢ = 10 x 103 Wb
No. of conductors, Z = 600,
P =4,
A =2
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PONZ
Back emf, E, = “60A
Since motor output, P, = 5x 103 W,

Power developed = E, x I

5x10°  5x10°

By =~ 5 =100V
100 x 60 x 2
N = 10x102 x600x 4
= SU0rpm = “h
Power = Torque x Speed
. _ 5x1000x60 _ o o
= orque = — " =50 02 m

Q.117 A 100 kVA, 500 V/200 V, 1-¢ transformer when excited at rated voltage on h.v. side, draws a no-
load current of 3.0 A at 0.8 lagging power factor. If it is excited from the Lv. side at rated voltage,
the no load current and power factor will be respectively,

(a) 7.5 A, 0.8 lag (b) 8.5 A, 0.8 lag
(c) 7.5 A, 0.7 lag (d) 95 A, 08 lag
117. (a)
Given, vV, =500V,
vV, =200V

No load current, I,, = 3 A at 0.8 lagging pf
No load current on 1v side,

ﬁ=3.O><5—OO =75A

I =
02 v, 200

|
—~

o

—_
X

At no load, the pf remains same on both sides.

Q.118 Consider the following statements regarding advantages of Ward-leonard system of speed

control:

1. The main advantage of this system is it's simplicity, wide range and smooth control.

2. The direction of main motor rotation can be changed merely by reversing the generator
field current.

3. The efficiency at lower speeds is higher than that obtained by other methods of speed
control.

Which of the above statements are correct?

(a) 1 and 2 only (b) 2 and 3 only
(c) 1 and 3 only (d) 1,2and 3
118. (d)

All statements are correct.
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Q.119 The electric field intensity at a point due to a charge ‘Q" which is located at a radial distance “x’

is given by
- Q . = Q .
a) E= a b) E=——a
@) ey x | ®) dmey x°
7 Q - = Q -
c) E=——~ 1 d E=—=—_—_1&
© 4neox1/2 ’ @ 4ne0x3/2 ’
119. (b)
Electric field intensity at a point located at a radial distance r from a point charge Q is given by
- Q A
E(ry = ———>a
") 4r g P2
Here radial distance, r=x
= Q .
E(x) = —— 54
) 4r g 2

Q.120 Which of the below given graphs correctly represent the variation of electric field with radial
distance, r for a spherical volume charge distribution of radius ‘a” and uniform volume charge
density p and total charge Q?

il ;

(d) r<a

120. (d)
For spherical volume charge distribution for distances less than radius of spherical charge
distribution is uniform in its volume.
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.. Charge in concentric sphere with radius (v < a) is proportional to its volume

%)-0)

Q, Q, is charge enclosed in spherical distribution of radius a and r respectively

3 3
r r ) _
Q) = < (;) - Q(EJ (Since Q, = Q) ()
We know,
Electric field, E = Lz&,
dmtey r
Using equation (i),
E dmey i’ " dmeya® | (forr<a)
For r > g, distances greater than radius ‘a’
Total charge Q, = Q
. . =1 _ Q A
So electric field, E = ——a

4r g r?
.. Hence option (d) is correct.
Q.121 An uniform electric field exists in X direction from point ‘O” as shown below. If the electric

field is 40 V/m 4, and potential difference between the two points on X axis is 8 V, then which

of the given below statement(s) is/are correct?

. o o X
o Py Pr E=40a, V/m

1. Work done to bring a unit positive charge from point P, to point P, is 5 J.
2. The distance between P, and P, will be 20 cm.

(a) 1 only (b) 2 only
(c) both1and 2 (d) neither 1 nor 2
121. (b)

Let the distance between point P, and P, be x.
dV = -E-dl=8

= _(40ax)'(_xax)
8 = 40x
X = ﬁ=O.2 i.e. 20 cm
40

aw
dq = dqV

If it is a unit charge then work done = potential difference
Work done in bringing unit charge from P, to P, = 8 ]
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Q.122 Two uniform sheet charge of infinite dimensions both having their respective charge

densities, 20 pC/m? placed at x = 3 m and x = 5 m respectively. The value of resultant electric

field ET at a point P(4, -2, 2) will be

10
@) 24 uv/m (b) — @ uV/m
€ 0
10 .
(c) —a, uV/m (d) zero
o
122. (d)
Electric field E due to infinite sheet charge,
R
E = 2 €
- Ps »_ 20 .. 10,
. = =——(+1 - —
For sheet 1 (at 3 m): E1 2¢, n > e0( )i, < a, uV/m.
- Ps ~_ 20 .\ -10.
) _ == (1o - Y
For sheet 2 (at 5 m): E» = 5 < n 5 EO( )i, = o a, uV/m
Er = E]_ + E2
10. 10,
= gax - 0 ax = 0

Q.123 A straight line conductor having length of 4 m is carrying a current of 20 A in Z-direction. If
the conductor is placed in the field of magnetic flux density B = 0.1( — ) Wb/m? then the

value of force per unit length on the conductor will be

(@) 2(*+y)N/m (b) -8(*+¥y)N/m
(c) 2(*+7)N/m (d) 8(%+7)N/m
123.  (¢)

Force on a current carrying conductor

F = I(LxB)
= 20[42x0.1() - )]
= 20[042x(§ - 2)]

= 20[04(-2-7)]

)
-8(x+ 7
Force per unit length = (JEL ) =-2(2+7)N/m
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-100
Q.124 A spherical region (r < 2 m) has a volume charge density p = ——nC/ m? . The value of net
r

flux crossing concentric spherical surface of radius 500 m will be

(a) -1600 T pnC (b) -800 ™ nC
(c) -400 T uC (d) -200 7w nuC
124. (b)

Charge enclosed within (r <2 m) is given by

_ 2 4mr?
0 = deV— Ip4nr dr _ _100-[ 1t2r dr = 4001 uC
r

vol vol

If r = 2 m which has charge uniformly distributed the net charge enclosed,
Q = -400 n(2)
-800 T uC

For any increase in distance the charge enclosed will remain same

So, flux crossing sphere of radius 500 m = -800 © uC

Q.125 A parallel plate capacitor is separated by a sheet of insulating material 5 mm thick with relative
permittivity of 4. If the distance between the plates is increased to allow insertion of second
sheet 4 mm thick of relative permittivity €. If the new capacitor so formed is half of the value
of former capacitor, then the value of €, will be

20 16
@ 7 (b) &5

25 9
© 1o @

125. (b)
The capacitance of initial capacitor,
€€ A
C = t

Let C, be new capacitance value with additional inserted dielectric with relative permittivity

€

So, total applied voltage, V =
14
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(a) 54, =253, V/m
(c) —(58, —258,) V/m

126. (d)

Electric field,

So,

_Qlh b :
CgleA g A (@)
Q
G = v
Now using equation (i),
- o .
i 5 ..(ii)
g A € A
Using equation (i) and (ii),
& _ 1 _ EO L 6061 A
Cl 2 tl + t2 ’ tl
g A g A
l _ € 5
CR R I S Y,
4A €, A
1 5
2 5+ 16
e}’
16
5+— =
= c, 10
16
€ = 5

20 . - T
Q126 If V= r—zsmecos(]) , then the value of electric field E at 2,5,0 will be

(b) -254, V/m

(d) 54, V/m

—[20 sinBcos ¢i(r_2 )a, +
or

E
V. 19V,

E —a, +———dg +
E o " roe ?

1

il

1 20. .0
————sin6—
rsin@ 2 00

(cos ¢)ﬁ¢]

1 9V,
rsin® o

Tr2

|

cos ¢i

29

0

20

(sin®)ag
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E = 205in9cos¢(—§)&r+
=2).

20 L 20 ]
r—3cos¢cosea9 + r—3(—sm¢)a¢

| r
Eon vy [oqu® o 20 oom, 200 .o
(2,5,0) = 2051n2cosO ( 3 )ur + 3 cos0 coszae + 3 ( sin(0 )u¢)

- [ _1 A A~
E=- ZOX(Z)ar+O+O] =51, V/m

Q.127 A solenoid of 2000 turns is wound uniformly over a length of 0.2 m on a cylindrical
papertube of diameter 4 cm. If the medium is air, then value of inductance of solenoid in (uH)

will be

(a) 6412 (b) 32m?

(c) 3200m? (d) 6400 n?
127. (c)

As medium is air,
Permeability, y, = 4m x 1077
Number of turns, N = 2000
Length, I = 02 m

Area, A = 2(42 %1074

WNZA  4mx 1077 x(2000)2m(4 x 107%)
I 0.2

32n2 x 104 = 3200 n2 uH

Inductance, L

Q.128 Magnetic flux density at a point at distance R due to an infinitely long linear conductor carrying
a current, [ is given by:

I wul
a B = b B =
(@) iR (b) B=——
ul ool
C) B=—"— d B=
© B o @ 5= o
128. (c)
The magnitude of magnetic flux density at a distance ‘R” due to infinite current filament is,
_ WL
b= 2nR

Q.129 Consider the following statements regarding Maxwell’s equations in differential form (symbols
have their usual meanings)

1. For free space; V-H = (6 + joe)E
2. For free space; V x D= Py

3. For steady current, V x H= ]

4. For static electric field; V.D = Py
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Of these statements:

(a) 2 and 3 are correct (b) 1 and 4 are correct
(c) 1 and 3 are correct (d) 3 and 4 are correct
129. (d)

Q.130 The ratio of the charge carriers stored by two metallic sphere is 4, whereas the charge stored
is held at same potential in both the spheres. The ratio of the surface areas of the sphere is,

(a) 16 (b) 2
1 1
© 5 (d) 1
130. (a)
F h tential -
or a sphere, otential =
P p 4menR
Where, R = radius of sphere
For two metallic spheres;
Q- D
47'580R1 47[80R2
o _R_,
Q R’
Surface area of sphere = 4nR?

Area; _ R_%:(4)2

Hence, Area R%
2

Q.131 An infinite number of concentric rings carry a charge Q each alternately positive and negative.
Their radii are 1, 2, 4, 8 .... meters in geometric progression as shown in figure. The potential
at the centre will be,

Q
(a) zero (b) E
Q Qo
(C) 47580 (d) 61'580
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131. (d)
Potential at centre of a ring is given by,
—_— Q .
B 4:7580R /
Where ‘R’ is the radius of a ring
Q1T 1.1 1 1
Net potential, V= 4me, 172 Z_§+R
- L { +—+i+...}—{1+1+ }
4me 4 16 2 8
Using geometric progression sum:
We get, S = 1+1+l+...
4 16
_ L 2
-1 3
4
1 1
and SZ = E+§+...
_ /2 2
-1 3
4
Q|4 2 Q
Now, net potential, V = 4me, 3 3| 67e,

Q.132 A force with which the plates of a parallel plate capacitor having charge Q and area of each
plate A, attract each other is,
1. inversely proportional to Q.

directly proportional to Q>

directly proportional to Q.

inversely proportional to area A.

AR A

directly proportional to area A.
Of these statements which are correct?

(a) 1 and 4 only (b) 1 and 5 only
(c) 2 and 4 only (d) 3 and 5 only
132. (c)
The force per unit area on the capacitor plate,
2
B 2
F = 2¢, N/m
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Q2
= X A
Now, total force, F 2¢, A2
F = Q2
2gpA

Therefore option (c) is correct.

Q.133 The displacement flux at a point on the surface of a perfect conductor is, D= 3(&x ++/2 Zly) c/

m? and is pointing away from the surface. The surface charge density at that point will be,

(a) 243 C/m? (b) 33 C/m?
(c) 3v2 C/m? (d) 22 C/m?
133. (b)
As we can relate,
D = psiy
Where, p, = surface charge density
B = 3(a+24,)
= 34, +3V24,
B = 32 +@s)
= J27 =33
(34, +3v24, |
and i, = ———+
33
34, + 324,
then, 5 = 3V3 (x—y = p,d
D 303 Psay
then, p. = 33 C/m?

Q.134 The magnetic flux density at a point in space is given by
B =8xi, —2kya, +4za, Wb/m?

The value of constant k must be equal to

-1
(a) -6 (b) &
1
© ¢ (d) 6
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134. (d)

From Maxwell’s equation

V.B =0
9. 2 d
gy oy + 24z _
ax oy YTt =0
§-2k+4 =0
12
or, k = 7—6

Q.135 The potential function in spherical coordinates is given as:
V=Ar (Where A is a constant)
The volume charge density associated with

€ 2Ae

(@) P==7" (b) P==—"~
4Ae 3Ae
(€ P=—— d p=—-

135. (b)

As potential V is a function of ‘7’ only. We have the Poisson’s equation as follows:

V2V = li(rz B_V) __P
r2 or ar

I
1 0
or, r_z'ﬁ(VZXA) - _%
2rA p
e
—2Age
p=—

Q.136 Two long parallel current carrying wires are separated by 5 cm in air and are carrying current
of 40 A in the opposite direction. The force per meter length between the two wires will be

(@) -6.4 x 10° N (b) 64 x10°N
() -32x10°N (d) 32x10°N
136. (a)

The expression for force per meter length is,

_ Hohlp

27D
Where, I, =1,=40A
distance, D = 5 x 1072
F=2x107 x 2240 4105 N
5x107
The direction of force will be repulsive in nature,
Then, F=-64x10°N
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Direction (Q.137 to Q.140): The following items consists of two statements, one labelled as Statement (I)

and the other labelled as Statement (II). You have to examine these two statements carefully and
select your answers to these items using the codes given below:
Codes:
(a) Both Statement (I) and Statement (II) are true and Statement (II) is the correct
explanation of Statement (I).
(b) Both Statement (I) and Statement (II) are true but Statement (II) is not a correct explanation
of Statement (I).
(c) Statement (I) is true but Statement (II) is false.
(d) Statement (I) is false but Statement (II) is true.

Q.137 Statement (I) : Parallel operation of one alternator, with other alternators, is affected
considerably by its voltage regulation.
Statement (II) : Voltage regulation determines the type of automatic voltage-control equipment
to be used.

137. (b)

Both statements are correct and statement-II is not the correct explanation of statement-I.

Q.138 Statement (I): In a 3-phase supply, floating neutral is undesirable.
Statement (II): Floating neutral in a 3-phase supply system may give rise to high voltage
across the load.

138. (a)
If the load is not balanced the floating neutral will rise to a potential greater than zero volts.
This will result in the phase voltage of healthy phases raising to abnormal values which will
result in dielectric breakdown of insulation and arcing.

Q.139 Statement (I): Biot Savart’s law is also called Ampere’s circuital law.
Statement (II): The magnitude of magnetic field intensity depends upon the magnitude of
differential length of current carrying conductor.

139. (d)
Biot savart’s law is also called Ampere law and should not be confused with Ampere circuital
law.

Q.140 Statement (I): Uniqueness theorem is a solution of Laplace’s equation only.
Statement (II): Laplace’s equation is a special case of Poisson’s equation which satisfies the
given boundary conditions providing an unique solution.

140. (d)
Uniqueness theorem provides the solution of Poisson’s equation, which is a general form of
Laplace’s equation.

www.madeeasy.in Day 3: Q.9‘| to Q.‘| 40 © Copyright: MADEEASY Page 23

Delhi | Noida | Bhopal | Hyderabad | Jaipur | Indore | Lucknow | Pune | Bhubaneswar | Kolkata | Patna





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




