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PREFACE

This Electronics Engineering practice book containing nearly
4000 MCQs focuses in-depth understanding of subjects
which has been segregated topicwise to disseminate all
kind of exposure to students in terms of quick learning and
deep apt. The topicwise segregation has been done to
align with contemporary competitive examination pattern.

Attempt has been made to bring out all kind of probable

B. Singh (Ex. |ES) competitive questions for the aspirants preparing for ESE,
GATE and PSUs. The content of this book ensures threshold
level of learning and wide range of practice questions which is very much essential to boost

the exam time confidence level and ultimately to succeed in all prestigious engineers’
examinations. It has been ensured from MADE EASY team to have broad coverage of
subjects at chapter level.

While preparing this book utmost care has been taken to cover all the chapters and variety
of concepts which may be asked in the exams. The solutions and answers provided are
upto the closest possible accuracy. The full efforts have been made by MADE EASY Team
to provide error free solutions and explanations.

| have true desire to serve student community by way of providing good sources of study
and quality guidance. | hope, this book will be proved an important tool to succeed in
competitive examinations. Any suggestions from the readers for the improvement of this
book are most welcome.

B. Singh (Ex. IES)
Chairman and Managing Director
MADE EASY Group
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1. Basic of Network Analysis

In the network shown below, the effective
resistance faced by the voltage source is

il4

AN

i N

AAAA
\AAAJ

(@ 4 Q
(c) 2Q

(b) 3Q
(d 1Q

In the circuit shown in the figure, if I= 2 A, then
the value of the battery voltage V will be

; 0.5
AVAVAVAV
1 1 <
Ve :§1
(@) 5V (b) 3V
(c) 2V (dy 1V

The input resistance of the circuit shown is

O
10 4Q
2Q 5Q
[
(@ 1Q (b) 3.36 Q
(c) 2.24 Q d) 1.12Q

In a network made up of linear resistors and ideal
voltage sources, values of all resistors are
doubled. Then the voltage across each resistor is
(a) Doubled

(b) Halved

(c) Decreased four times

(d) Notchanged

Network Theory

Q.5

Star connected load is shown in the figure. The
equivalent delta connection has a value of
RinQis

o

Q.6

Q.7

Q.8

Q.9

100
100 10Q R R
p
R
)

o

(@ 10Q (b
(c) 10/3 Q (d

) 30 Q

) 20/3 Q
Kirchhoff’s current law is valid for
(a) DC circuit only

(b) AC circuit only

(c) Both DC and AC circuits

(d) Sinusoidal source only

The effective resistance between the terminals
A and B in the circuit shown in the figure is

A
R R
(0]
B MWW C
R
(@ R (b) R-1
(c) R/2 (d) 6R/M1

The nodal method of circuit analysis is based on
(a) KVL and Ohm’s law

(b) KCL and Ohm’s law

(c) KCL and KVL

(d) KCL and KVL and Ohm’s law

Twelve 1 Qresistances are used as edge to form
a cube. The resistance between two diagonally
opposite corners of the cube is
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(@) §Q b) 1Q Q.14 The value of ‘I’ in the circuit given below is
6
6 3 W AW
(C) —-Q (d) —Q VVVV VVVV
5 2
> > +
Q.10 A delta connected network with its Y-equivalent = 375V EE 200 EE v=3r
is shown in figure. The resistances R,, A, and R, ) 1-
(inohms) are respectively
a
2 (@) -5 A (b) 5A
R (c) 2 A (dy 2A
R, R, Q.15 Consider the electrical network shown below.
h AvAvAvAv B I
300 b ¢
(@ 1.5Q,3Qand9Q 1 >
(b)3Q,9Qand 150Q T sa@®  rE Do
() 9Q,3Qand1.5Q
(d)3Q,1.5Qand9Q

o , What is the value of R so that current I is zero?
Q.11 If each branch of a delta circuit has impedance

a
(@) 2Q (b) 5Q
J3 Z then each branch of equivalent Y-circuit (c) 4 Q (d) 3Q
has gpedance Q.16 The current i in the network given below is
(a) i~ (b) Z 1Q . 2Q
\/§ AAAA ! AAAA
Z \AAAJ \AAAS
) 232 @ 3
G TA S10 303 @)1\’
Q.12 In the circuit shown, what are the values of A, 9
and R, when the current flowing through R,is 1 A
and through R, is 5 A?
(@ 1A (b) 2A
i5°V (c) 3A (d) 0A
30V Q.17 Node voltages V, and V, are as shown in the
circuit below
100 v(i)
AfAVifAV VA ! AVGAV£V2V VB Ai)AVAgVEAV
(@) 20Q,8Q (b) 12Q,5Q L L
©) 8Q 120 (d) 8Q,20Q Tsv 320 320 (Pen
Q.13 Determine the current in the network (Assume
cut-in voltage of Siis 0.7 V and Ge is 0.2 V).
Si Si Si V,and Vg are respectively
—_ 11 8
(@) —Vand-V (b) 6Vand8Vv
Vi 2kQ 2kQ Y, 3 3
10V Ge Ge Ge 2V o4 33
(@) 1.6 mA (b) 1.575mA (©) gv and 35 V  (d) None ofthese

(c) 1.557 mA (d) None of these
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Explanations

2 & Bl ©

[
il4
AN
i N
—_—
AAAA
+ VVVY
v = 4Q
- — 3i/4
R
vV (o
R = N A-Y conversion:
Using source transformation and KVL, we get, R, = 4 = 1
V+i=4i 8 2
. 3
or, V= 3i R,= —Q
B™ 8
%
- R=—=3Q p.-125_3
! 8 2
Redrawing the circuit,
Bl © o
Given circuit: <1
=2
Ji 0.5
AAAA Fe——-- -—= mem———— '
VVVV ! H ! :
132 =3
Ra L 19 1 8F T2 13
Ve ! ! 1 R O | . T2
X Ro 32915 i 55595
o |
Y-A transforming 1 (19 13
R, = o F\’m=§+(§“?j
Rg=1Q
R.=1Q R,=224Q
Iy 2A ?-59 m (d)
' Ideal voltage source keeps the terminal voltage
v < :E 050 constant so accordingly current will change and
ste < the voltage across each resistor is unchanged
following superposition principle.
By current division rule E (b)
I;=2x2=4A
V=I;xR=4x05=2V 1

R= ﬁ[(10>< 10) + (10 x 10) + (10 x 10)] = 30
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1. Block Diagram and Signal Flow Graph

The impulse response of an initially relaxed linear
system is e~?! u(t). To produce a response of
te=2! u(t), the input must be equal to

1 -2t
—e<tu(t
> (1)

(d) etu(t)

(a) 2e7tu(t) (b)
(c) e=2tu(t)

As compared to closed loop system, an open
loop is

(a) more stable as well as more accurate

(b) less stable as well as less accurate

(c) more stable but less accurate

(d) less stable but more accurate

Signal flow graph is used to find
a) Stability of the system

b) Controllability of the system

c) Transfer function of the system
d) Poles of the system

.~~~ o~

The transfer function of the system is

25 +65+5

(s+17(s+2)
system is

(@) 252 +6s5s+5=0

) (s+1)°(s+2)=0

(c) 252 +65+5+(s+1)2(s+2)=0
(d) 252 +6s+5(s+1)2(s+2)=0

the characteristic equation of the

With negative feedback in a closed loop control
system, the system sensitivity to parameter
variations

(a) increases

(c) becomes zero

(b) decreases
(d) becomes finite

Original block diagram is given below.

A il

B

B

K

Q.7

@ ) 28] W) [Z6)]

Q.8

Control Systems

Equivalent block diagram is given below.

()22l

blocks 1, 2 and 3 are respectively

1 1 1

a) G, G, G oy —— L 1
@61 C G O gy
— —GG
© g GG (@ GGG

An electrical system and its signal flow graph
representation are shown in figure below. The
value of G, and H respectively are

Z4(s) Zy(s) 0 V(s)

Z4(9) ~Z,(9)
@) 2351+ Z5(8) + Zo(8)' Z4(8) + Z5(5)
~Z,(9) ~Z,(5)
Z5(5) 1 Za(8)’ Z4(8) + Zo(5)
20 Z,(s)
Z5(5) 1 Za(8)’ Z4(8) + Zo(5)
S) Z5(8)
8+ Z4(5) Z45) + Zo(9)

Zy(s) -

(©) Z,(s) -
Zs(
Z5(8) + Z3(

@) >

The open loop DC gain of a unity negative
feedback system with closed loop transfer

s+4

function -
s°+75+13
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4 4
(@) 3 (b) )
(c) 4

Q.9 Which one of the following is the transfer function
of a linear system whose output is t2e~tfor a unit

step input?
S 2s
@) (s+1° ©) (s+1)?°
1 2
© s?(s+1) (d) s(s + 1)

Q.10 Consider the following amplifier with negative
feedback

W ,

+10 +10 +10
+
)

AAA
v
X
-z

S

B

If the closed loop gain of the above amplifier is
+100, the value of B will be

(@) 9x 1073 (b) +9x 1072

(c) 11 x 108 (d) +11x 103

Q.11 Laplace transform, F(s) of a function, f(t) is given

by

10s(s + 7)
(s+ N(s+8)(s+10)

F(s) =

The initial and final values of f(t) will be
respectively
(a) zeroand 1
(c) 10 and zero

(b) zeroand 10
(d) 70and 80

Q.12 Theblock diagrams shown in figure, are equivalent
if G is equal to

s+2
R(s) s+ 1 C(s)
1
Rs) e € cts)
(@ s+ 1 (b) 2
(c)s+2 (d) 1

Q.13

Q.14

Q.15

For the SFG shown in figure the graph
determinant A is

(@ 1-bc-fg- bcfg-cigi

(b) 1 - bc-fg-—cigi + bcfg

() 1+ bc + fg + cigj + befg

(d) 1+ bc + fg + bcfg + jgj

A closed-loop system is shown in figure. The noise
transfer function C (s)/N(s) is approximately

O G, C(s)

N(s)

1

(a) m FOI’ | G1(S) H1(S) Hz(s) | << 1

(b) ﬁ For | Gi(s) H(s) Ha(s)[>> 1

(C) m For | G1(S) H1(S) HZ(S) | >> 1

1
@ GEHE R |5 <<

In the signal flow graph shown in figure the gain
C/R is

2 3 4
5
44 29
(a) >3 (b) T9
44 29

19 11
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For impulse input, c(t) = tPet
1 2 1
G(s) = —= S) = ; R(s) = —
() S+2 (s) (s+1° (s) s
and (8) = —— Then, Hs) = S __(89)
(s+2) R(s) (s+1)
Now, C(s) = R(s) G(s)
(a)
| 1 10,
€. s+27 R(s)x P The transfer function
3
1 Vi 10 .
R(s) = — = ————=— =100, (given)
(s) 542 v, 1-10°B
Then, r(t) = et u(t) s B=-9%x1073
Al (d) KA ©
{21 ‘7, _z, Mh} ) [\/,.(s)} Laplace transform F(s) of a::r;cz‘ior;‘()z‘) is given by
0
% Zz*ZSZ*Z“Z ’Z‘V() A9 = 5+ 7 (5+8)(5+10)
+ (s
[ ! 7 8 lO } Final value of f(t)
_ 43 . o
IS = 7 7 77 7722, + 2,7, Jm o) = lim sF(s)
+ 25" + 232y~ Z5° i 10s(s + 7)
_ Vi(s) Z, ~ s50(s+ ) (s+8)(s+10)
ZiZo+ 225+ 2124+ 2o 25 + 232, =0
" Vy(s) = I(s)Z, m )
_ Vi(s)Z3Z,4 -
7.7, + 275 + 2,24 + 2074 + ZaZs For systemG(b) close(jGIJc:osp:r1ansfer function
V,(s) ZZ — = =
AL 3=4 S+ 1 S+1
Vi(s) ZiZy + 2125+ 212y + 2o s + 232, Grsid 40
and from signal flow graph =
S+1 S+1
Yo(S) = G, G, Gg Hence G = 1.
Vi(s) 1-GH
and 1 - GH=Z2,2,+ 2,2, + 2,2, + 2,2,+ 2,7, |EER @
only (d) satisfied this criterion. L, =-bc, L, =-fg, Ly = —jgi, L,L, = befg
m (b) A =1-(-bc-fg-jgi) + bcfg
=1+ bc + fg + jgi + bcfg.
G(s) s+4
T(s) = =
(s) 1+G(s) s*+7s+13 [ 14. O
G(s)[s?+7s+13-s-4]=5s+4 By putting A(s) =0
s+4 Py =-H,G, Ly =-GH,H; Ay =1
G(s)= 5—— 6519 _H.G
for, d. c. gain, s = 0 1+ Gy HoH,
4 . -H,G, -1
= = G HHy|>>1, T(s)= —21 =
GO) = 3 t|Gikbth| A= G, R
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1. Semi-conductor Physics

Diffusion of impurities in a semiconductor is carried
outin a furnace through which a steady stream of
impurity atoms is passed during the entire
diffusion process. What would be the type of profile
of the impurity atoms inside the semiconductor?
(a) Linear

(b) Gaussian

(c) Complementary error function

(d) Exponential

=

=

The reverse current of a silicon diode is

(a) Highly bias voltage sensitive

(b) Highly temperature sensitive

(c) Both bias voltage and temperature sensitive
(d) Independent of bias voltage and temperature

In switching diode fabrication, a dopant is
introduced into silicon which introduces additional
trap levels in the material thereby reducing the
mean life time of carriers. This dopant is

(@) Aluminium (b) Platinum

(c) Gold (d) Copper

The internal resistance of a current source used
in the model of a BJT while analyzing a circuit
using BJT is

(a) Very high

(b) Very low

(c) Zero

(d) Of the order of a few mega-ohms

Given that the band gap of cadmium sulphide is
2.5 eV, the maximum photon wavelength, for
electron-hole pair generation will be

(@) 4968 um (b) 496 upm

(c) 4968 A (d) 496 A

A semiconductor is irradiated with light such that
carriers are uniformly generated throughout its
volume. The semiconductor is n-type with
Ny = 10 per cm3. If the access electron
concentration in the steady state is An= 10'® per

Q.7

Q.8

Q.9

Q.10

Electronic Devices & Circuits

cm3and if T,= 10 usec (minority carrier life time)

the generation rate due to irradiation

(a) is 10?0 e-h pairs/cm?/sec

(b) is 102* e-h pairs/cm?3/sec

(c) is 1019 e-h pairs/cm?/sec

(d) cannot be determined as the given data is
insufficient

The drift velocity of electrons, in silicon

(a) is proportional to the electric field for value of
electric field

(b) is independent of the electric field

(c) increases at low values of electric field and
decreases at high value of electric field
exhibiting negative differential resistance

(d) increases linearly with electric field at low
value of electric field and gradually saturates
at higher values of electric field

The diffusion potential across a p-n junction

(a) decreases with increasing doping
concentration

(b) increases with decreasing doping
concentration

(c) does not depend on doping concentration

(d) increases with increasing in doping
concentration

A long specimen of p-type semiconductor
material

(a) is positively charged

(b) is electrically neutral

(c) has an electrical field directed along its length
(d) acts as a dipole

If an intrinsic semiconductor is doped with a very
small amount of boron, then in the extrinsic
semiconductor set formed, the number of
electrons and holes will

(a) decrease

(b) increase and decrease respectively

(c) increase

(d) decrease and increase respectively



Analog Circuits

1. Diode Circuits Q.4 Forthecircuitinthe figure below, let cut-in voltage
VY =0.7 V.
The plot of V, verses V. for -10< V.< 10 Vs

Q.1 ADC power supply has a no-load voltage of 30 V,
and a full-load voltage of 25 V at a full-load current
of 1 A. Its output resistance and load regulation, 1P

~l o+

respectively, are b

(@) 5Qand 20% (b) 25 Q and 20%
(c) 5Qand 16.7% (d) 25Qand 16.7% v(®) Vo
20V 5V

20 kQ 10 kQ

Q.2 Inthe voltage regulator shown in the figure below,
the load current can vary from 100 mA to 500 mA.
Assuming that the Zener diode is ideal (i.e., the
Zener knee current is negligibly small and Zener
resistance is zero in the breakdown region), the

493
value of R is
R (a)
AAAA

\AAAJ 333
I I =V,
+ -10 3.33 10
<7 Variable Load
()12\/ 5V N /3{100t0500 mA y
- 0
493
(@ 7 Q (b) 70Q (b)
70
(c) =— Q (d)y 14Q 3.33
3 | | v,
-10 4.03 10
Q.3 A Zener diode regulator in the figure is to be
designed to meet the specifications: 7, = 10 mA, v,
Vo =10V and V, varies from 30 V to 50 V. The
Zener diode has V, = 10 V and I, T10
(knee current) = 1 mA. For satisfactory operation ©
R
+0 MW 3.33
s 11L= 10 mA | | v,
-10 4.03 10
\/in DZ?S, VO |z?2| VO
+ 10
-8
(a) R< 1818 Q (d)
(b) 2000 Q < R<2200 Q 3.33
(c) 3700 Q < R< 4000 Q I I Vv,
(d) R > 4000 Q 10 338 10



Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

1. Basic of Signal and Systems

What is the total energy of the rectangular pulse
shown in figure below?

x(t)
A
° t
_ T ———
() AT (b) AT
(c) A°T? (d) AT?

Which one of the following is the impulse
response of the system whose step response is
given as c(f) = 0.5(1 - @) u(t)?

(a) e ?lu(t) (b) 0.58(t) + e2tu(t)

(c) 0.5 e 2 u(t) (d) 0.58(f)-0.5 et

A system with an input x(f) and output (1) is
described by the relation: /(1) = (). This system is
(@) Linear and time-invariant

(b) Linear and time varying

(c) None-linear and time invariant

(d) Non-linear and time varying

The signal x(f) = A cos(wf + ¢) is

(a) anenergy signal

(b) a power signal

(c) an energy as well as a power signal
(d) Neither an energy nor a power signal

The system (1) = tx(f) + 4 is

(@) non-linear, time-varying and unstable
(b) linear, time-varying and unstable

(c) non-linear, time invariant and unstable
(d) non-linear, time-varying and stable

The signal x() is a real and odd function of 't the
x(w)is

a) areal and even function of m

b) an imaginary and odd function of o

c) animaginary and even function of

d) areal and odd function of ®

o~~~ o~

Q.7

Q.8

Q.9

Q.10

Q.12

Signals and Systems

The discrete time system described by
w(n) = x(n?), is

(a) Causal, linear and time varying

(b) Causal, linear and time invariant

(c) Non causal, linear and time varying
(d) Non causal, linear and time invariant

What is the power and energy of the unit step
sequence u(n) respectively:
(@) =, 0 (b) 0,0

) 5.0 (d) 7. e

1
5
The discrete time signal is defined by
1 n=1
x(n) = —1, n=- 1
o} n=0and|n|>|
If, y(n) defined by y(n) = x(n) + x(-n), then the
value of y(n) is
(@ 0 (b) 1
(c) 2 (d) e

In memoryless system

(a) zero state response is zero
(b) zero input response is zero
(c) bothresponse are zero

(d) both response are finite

-

=

Let &(f) is the delta function the value of integral

TS(I) cos (%) at is

)

If a signal f{f) has energy ‘E’ the energy of the
signal f(21) is equal to

@ E © =
(©) 2F (d) 4E





