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The hysteresis loop of a magnetic material 4 In a constant V/f control of induction motor,

has an area of 5 cm? with the scales given the ratio V/f is maintained constant from
as 1 cm = 2 AT and 1 cm = 50 mWhb. At 0 to base frequency, where V is the voltage
50 Hz, the total hysteresis loss is: - applied to the motor at fundamental
(A) 15 W frequency f. Wl.uch of the following
statements relating to low frequency
B) 20W operation of the motor is TRUE?
€ 25w (A) At low frequency the stator flux
D) 50 W increases from its rated value

(B) At low frequency the stator flux

. : decreases from its rated value
A 3-phase delta/star transformer is supplied

at 6000 V on the delta-connected side. (C) At low frequency the motor saturates

The terminal voltage on the secondary side

when supplying full load as 0.8 lagging (D) At low frequency the stator flux

power-factor is 415 V. The equivalent remains unchanged at its rated value
resistance and reactance drops for the

transformer are 1% and 5% respectively. The

turn's ratio of the transformer is: - 5 If a 1 ohm, 2 ohm and 32/3 ohm resistor is
connected in star, find the equivalent delta
(A) 14 .
connection.
B) 24
(B) (A) 34 ohm, 18.67 ohm, 3.19 ohm
(C) 42
(B) 33 ohm, 18.67 ohm, 3.19 ohm
D) 20

(C) 33 ohm, 19.67 ohm, 3.19 ohm

(D) 34 ohm, 19.67 ohm, 3.19 ohm
A 3-phase, 4-pole, 400 V, 50 Hz squirrel-

cage induction motor is operating at a slip
of 0.02. The speed of the rotor flux in

6 Which, among the following qualities, is not
mechanical rad/sec, sensed by a stationary

affected by the magnetic field?
observer, is closest to: -

(A) Moving charge

(A) 1500

(B) 1470 (B) Change in magnetic flux

(C) 157 (C) Current flowing in a conductor
(D) 154 (D) Stationary charge

3 [P.T.O.
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Find the equivalent resistance between
X and Y.

10 ohm

(A) 3.33 ohm

(B) 4.34 ohm
(C) 5.65 ohm
(D) 2.38 ohm

An E.M.E. can be induced by
(A) Change in the magnetic field only

(B) Change in the area of cross section
only

(C) Change in angle between magnetic
field and area only

(D) Change in the magnetic field, area or
angle between them

A substance whose relative permeability is
less than the permeability of free space is?

(A) Diamagnetic
(B) Paramagnetic
(C) Ferromagnetic

(D) Not a magnetic substance

10.

11.

12

13

If the current in one coil is steady, what
happens to the mutual inductance?

(A) Zero

(B) Infinity
(C) Doubles
(D) Halves

If current in a conductor increases then
according to Lenz's law self-induced
voltage will

(A) Aid the increasing current
(B) Tend to decrease the amount of current

(C) Produce current opposite to the
increasing current

(D) Aid the applied voltage

As per Faraday's laws of electromagnetic
induction, an e.m.f. is induced in a conductor
whenever it

(A) Lies perpendicular to the magnetic flux
(B) Lies in a magnetic field
(C) Cuts magnetic flux

(D) Moves parallel to the direction of the
magnetic field

Auto-transformer is used in transmission and
distribution

(A) When operator is not available
(B) When iron losses are to be reduced

(C) When efficiency considerations can be
ignored

(D) When the transformation ration is small



14

15.

16

17

If an 8/9 ohm, 4/3 ohm and 2/3 ohm resistor
is connected in star, find its delta equivalent?

(A) 4 ohm, 3 ohm, 2 ohm
(B) 1 ohm, 3 ohm, 2 ohm
(C) 4 ohm, 1 ohm, 2 ohm

(D) 4 ohm, 3 ohm, 1 ohm

The oxide layer formed in the MOSFET is :
(A) Metal oxide

(B) Silicon dioxide

(C) Poly Silicon oxide

(D) Oxides of Non metals

Which of the following is true about the
resistance of a Zener diode?

(A) It has an incremental resistance
(B) It has dynamic resistance

(C) The value of the resistance is the
inverse of the slope of the i-v
characteristics of the Zener diode

(D) All of above

The Boolean function A + BC is a reduced
form of: -

(A) AB + BC
(A) (A + B)A + C)
(C) A'B + AB’C

(D) (A + C)B

18

19

20

21

One multiplexer can take the place of
(A) Several SSI logic gates

(B) Combinational logic circuits

(C) Several Ex-NOR gates

(D) Several SSI
combinational logic circuits

logic gates or

Which one of the following does not
represent exclusive NOR of x and y: -

(A) xy + xy'
B) x @Yy
© x @y
D) x @y

What is the minimum number of gates
required to implement the Boolean function
AB + C if we have to use only 2-input NOR
gate :

(A) 2
(B) 4
<€ 5
D) 3

If the differential voltage gain and the
common mode voltage gain of a differential
amplifier are 48 dB and 2 dB respectively,
then its common mode rejection ratio is: -

(A) 23 dB
(B) 25 dB
(C) 46 dB

[P.T.O.
15/ 4



22

23

1V

(D) 50 dB

The voltage ¢, indicated in the figure has
been measured by an ideal voltmeter, which
of the following can be calculated?

MO
= &
+
1M
(A) Bias current of the inverting input only

(B)

Bias current of the inverting and non-
inverting inputs only

©)
(D)

Input offset current only

Both the bias current and the input
offset current

For the Op-Amp circuit shown in the figure.
V, is

1KD
(A) 2V
B) -1V
(C) -0.5V

24.

25.

(D) 0.5V

The following arrangement consists of an
ideal transformer and an attenuator which
attenuates by a factor of 0.8. An ac voltage
Vwxi = 100V is applied across WX to get
open circuit voltage V., across YZ. Next,
an ac voltage Vy,,
YZ to get an open circuit voltage V.,

across WX. Then, Vy,,/Vyx» Vwxo/V

=100V is applied across

YZ1 WX2" " YZ2

are respectively,

w 1:1.25
158
X —0 Z
(A) 125/100 and 80/100
(B) 100/100 and 80/100
(C) 100/100 and 100/100

(D) 80/100 and 80/100

The time domain behavior of an RL circuit
is represented by

L di(t)
dt

+Ri=Vy(1+ Be ®'Lsint) u(r)

For an initial current of i(0) = V /R, the
steady state value of the current is given by
A () » V,/R

B) i) » 2V, /R

(C) i(t) > V,/R (1+B)



26.

217.

(D) i(t) —» 2V, / (1+B)

A 230 V rms source supplies power to two
loads connected in parallel. The first load
draws 10 kW at 0.8 leading power factor
and the second one draws 10 kVA at 0.8
lagging power factor. The complex power

delivered by the source is
(A) (18 +j L.5) kVA
(B) (18 —j 1.5) kVA
(C©) (20 +j L.5) kVA

(D) (20 - 1.5) kVA

An LC tank circuit consists of an ideal
capacitor C connected in parallel with a coil
of inductance L having an internal resistance
R. The resonant frequency of the tank

circuit is

1

A VLIC

1 [ ,C
(B) 275\/5 =R L
c 1 /1_ L
© 2nLC R2C

28.

29.

30.

1 ~ 25)
(D) znm(l T

If the base width in a bipolar junction

transistor is doubled, which one of the

following statements will be TRUE?

(A) Current gain will increase

(B) Unity gain frequency will increase

(C) Emitter-base junction capacitance will
increase

(D) Early voltage will increase

A long-channel NMOS transistor is biased

in the linear region Vo = 50 mV and is

used as a resistance. Which one of the

following statements is NOT correct?

(A) If the device width W is increased,
the resistance decreases

(B) If the threshold voltage is reduced, the
resistance decreases

(C) If the device length L is increased, the
resistance increases

(D) If Vg is increased, the resistance

increases

For an n-channel enhancement type
MOSFET if the source is connected at a
higher potential than that of the bulk
(i.e. Vgg > 0), the threshold voltage V. of
the MOSFET will

(A) remain unchanged

(B) decrease

[P.T.O.



31.

32.

(C) change polarity

(D) increase

In the circuit shown, the silicon BJT
has B = 50. Assume V. = 0.7 V and
Ve = 02V, Which one of the following
statements is correct?

10V
Rc
50 kQ
5Vvo—Y
Rs

(A) For R, =1 kQ, the BJT operates in
the saturation region.

(B) For R, =3 kQ, the BJT operates in
the saturation region.

(C) For R, =20 kQ, the BJT operates in
the cut-off region.

(D) For R, = 20 k€, the BJT operates in
the linear region.

When the gate-to-source voltage (V ;) of a
MOSFET with threshold voltage of 400 mV,
working in saturation is 900 mV, the drain
current is observed to be 1 mA, Neglecting
the channel Length modulation effect and
assuming that the MOSFET is operating at
saturation. The drain current for an applied
Vs of 1400 mV is

(A) 0.5 mA

(B) 2.0 mA

33.

34.

35.

(©) 35 mA

(D) 4.0 mA

An amplifier using an Op-Amp with a
Slew-Rate SR = 1 V/psec, has a gain of
40 dB. If this Amplifier has to faith fully
amplify sinusoidal signals from dc to
20 KHz. Without introducing any Slew Rate
induced distortion, then the input signal level

must not exceed
(A) 795 mV
(B) 395 mV
(©) 795 mV
(D) 39.5 mV

A pulse train with a frequency of 1 MHz is
counted using a modulo-1024 ripple-counter
built with J-K flip flops. For proper
operation of the counter, the maximum
permissible propagation delay per flip flop
stage is

(A) 200 ns

(B) 300 ns

(C) 100 ns

(D) 150 ns

A 0 to 6 counter consists of 3 flip-flops and
a combination circuit of 2 input gate(s). The
combination circuit consists of

(A) one AND gate

(B) one OR gate



36.

37.

(C) one AND gate and one OR gate
(D)

A 4-bit shift register circuit configured for

two AND gates

right-shift operation is D, — A, A — B,
B —» C, C — D is shown. If the present
state of the shift register is ABCD = 1101,

the number of clock cycles required to reach

the state ABCD = 1111 is
/

Din
Clock

(A) 10
B) 11
© 09
(D) 12

Consider a vector field A(7). The

closed loop line integral f) Aedl can be

expressed as

(A) ﬁ (VXZ).dE over the closed

surface bounded by the loop

(B) ﬁ:ﬁ (V-Z)dv over the closed

volume bounded by the loop

©) J” (V.A)dv over the open volume

bounded by the loop

38.

(D) J.J‘ (VxA).ds over the open surface
bounded by the loop

In the RLC circuit shown in the figure, the

input voltage is given by
v,(t) = 2 cos (200t) + 4 sin (500¢).

The output voltage v (t) is

025H 100 uF
AAA M +
2Q

04H 10 pF

39.

(A) 2 sin (200t) + 4 cos (500t)
(B) 2 cos (200t) + 4 sin (500t)
(C) cos (200t) + 2 sin (500¢)

(D) sin (200t) + 2 cos (500¢)

In the following figure find the current Ig
in Amps in the voltage source, and voltage
Vg in Volts across the current source

respectively, are

L

.| 50 —_Y_— mé

V. 10V 20 A
-T2aA
(A) 8, -10
B) -8, 20

[P.T.O.
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41.

42.

© -13, 20

(D) 13, =20
In the circuit shown, the positive angular
frequency o (in radians per second) at which 43,
the magnitude of the phase difference
between the voltages V, and V, equals n/4
radians, 1S ...............
VZ _._‘
10 1H |
100 cos ol ,\D 10 v,
: .
(A) 09 to 1.1 44.
(B) 09 to 1.2
(C) 08to 12
(D) 0.8 to 1.1
The average power delivered to an
impedance (4-j3)QQ by a current
5 cos (100wt + 100)A is
(A) 125 W
(B) 50 W
(C) 445 W 45
(D) 625 W
The depletion mode of MOSFET resemble

semantically in the behaviour of JFET due
to copious increase in ................
(A) negative gate voltage by enhancing its

conductivity level

(B) negative source voltage by reducing 46

its conductivity level

(C) negative gate voltage by reducing its

10

conductivity level
(D) negative source voltage by enhancing
its conductivity level
The pinch off voltage for a n - channel JFET
is 4V, when VGS = 1V, the pinch-off occurs
for VDS equal to

A 1V
B) 3V
C) 4V
D) 5V

Zener diode, when used in voltage

stabilization circuit is biased in

(A) Reverse bias region below the
breakdown region

(B) Forward biased region.

(C) Reverse breakdown region.

(D) Forward biased constant current mode.

In LED light is emitted because

(A) Recombination of charge carriers take
place

(B) Light falling on gets amplified

(C) Diode gets heated up

(D) Light gets reflected due to lens action

If a JFET has I
then RDS equals
(A) 200 Q

=8 mA and V, =4V,



47.

48.

(B) 500 Q
(C) 320 Q
(D) 5 KQ

There are two semiconductor diodes
A and B. One of them is Zener where asother
is Avalanche. Their ratings are 5.6 V and

24 V respectively then.
(A)
(B)
©)

A 1s Avalanche B is Zener
A i1s Zener B is Avalanche
both of them are Zener Diodes

(D) both of them are Avalanche Diodes

In a LC filter, the ripple factor
(A) Increases with the load current

(B)

increases with the load resistance

11

49.

50.

(C) has the lowest value

(D) remains constant with the load current

A 2 bit binary multiplier can be implemented
using
(A)
(B)

2 input ANDs only

Two (2) input NORs and one XNOR
gate

©)
(D)

XOR gates and shift registers
2 input X-ORs and 4-input AND gates
only

Vector potential is a vector

(A) whose curl is equal to the magnetic
flux density

(B) which is equal to the vector product
E x H

(C) whose divergence is equal to the
electric potential

(D) whose curl is equal to the electric field

intensity

[P.T.O.
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