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ESE EC 2023 Prelims Paper-2 : Major Highlights

Overall Difficulty Level: Easy to Moderate

Subject wise difficulty level: Maximum Qs came from Electromagetics
Theoretical & Numerical: Equal Weightage of Theory & Numerical
Assertion/Reason - 6

Comparison from last year: Same as last year

Good Score: 130+

YV V V ¥V V V

ESE EE 2023 Prelims Paper-2 : Subject-wise Weightage Distribution

Subjects Total Questions Difficulty Level
1. Network Theory 15 Easy
2 Basic Electronics Engineering 17 Easy
3. Analog Circuits 5 Moderate
4 Digital Circuits 8 Easy
5. Material Science 2 Easy

Electronic Measurements and

. Instrumentation 8 Moderate

7. Basic Electrical Engineering 13 Easy
8. Control Systems 13 Easy
9. Electromagnetics 23 Easy

Computer Organization

10. and Architecture 12 Easy

11. Microprocessor and Microcontrollers 7 Easy
12. Analog and Digital Communication 15 Easy
Systems
13. Advanced Communication 3 Easy
14. Advanced Electronics 9 Moderate
‘ Total 150
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ESE EC 2023 Prelims Paper-2 : Comparison with Last 3 Years’ Data

S. No. Subjects m 2022 2021 2020
1. Control Systems 15 12 14 17
2. Electromagnetics 17 9 12 3
3. Computer Ol:ganlzatlon and 5 1 8 9

Architecture
4. Microprocessor and Microcontrollers 8 15 5 9
iaital C icati
5. Analog and Digital Communication 5 14 14 11
Systems
6. Advanced Communication 8 12 10 12
75 Advanced Electronics 13 10 8 13
8. Control Systems 13 14 7 11
9. Electromagnetics 23 13 13 8
10. Computer Ol:ganization and 12 11 11 16
Architecture
11. Microprocessor and Microcontrollers 7 4 4 4
12. Analog and Digital Communication i5 11 12 14
Systems
13. Advanced Communication 3 16 15 10
14. Advanced Electronics 9 8 17 13
Total 150 150 150 150
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ELECTRONICS ENGINEERING

1. Vector potential is a vector

. Whose curl is equal to the magnetic flux density

. whose curl is equal to the electric field intensity

. whose divergence is equal to the electric potential

. which is equal to the vector product E x H

> O 0O W >

Ans.

Sol. B=VxA

E BYJU'S

Therefore, Vector potential is a vector whose curl is equal to the magnetic flux density.

Option A is correct.

2

2. If the magnetic vector potential A = —pzaz Wb/m, what is the total magnetic flux crossing the

surface ¢=g,1 <Sps2m,0z<5m?~
A. 3.25 Wb B. 3.50 Wb
C.3.75 Wb D. 4.00 Wb
Ans. C
2
Sol. A="P 4

1
Since, B=VxA

ap pé¢ az
g_1l9 o 9
plop 0 0z
2
0 px0 =P
px0 —
= -2
a2
B _P
B=>-a
5%
w:_[jliﬁzjjgaq,-dpdzad)
25p
W:-I-([Edpdz
22
p 5
\V:|:Z:| [Z]o
1
\V:(4_1]x5=§:3.75Wb
4 4


https://byjusexamprep.com/

E BYJU'S

byjusexamprep.com

3. A vector P is given by P=x%a -x%ya, - x?yza,. Which one of the following statements is

correct?
A. P is solenoidal, but not irrotational.

B. Pis irrotational, but not solenoidal.

C. P is neither solenoidal nor irrotational.
D. P is both solenoidal and irrotational.
Ans. C
Sol. P=x%, -x’y’a, - X’yz 4,
. —~ _ a 3 8 2 3 2
DivP = 6_X<X )—5(x y )_6_2<X yz)
=3x% - 2x’y - X%y
=3x>-3x’y 20
a, a, a,
curlp-=|2 & 9
oX oy 0z
¥3 _Xzyz _Xzyz

=4,(-x2-0)-3a, (-2xyz-0) + 4, (-2xy’ - 0)

#0

Pis Neither solenoidal nor irrotational option C is correct.
4. The electric field on the surface of a perfect conductor is 2 V/m. The conductor is immersed in

water with € = 80&o. The surface charge density on the conductor is

A. 0 C/m? B. 2 C/m?
C. 1.8 x 107!t C/m? D. 1.41 x 10° C/m?2
Ans. D
Sol. D=cE
| =[]
-80¢, (2)
=160 ¢,
=160x8.854x10"2
=1.41x10°

Option D is correct.
5. If the electric field intensity if given by E= (xux + yuy + zuz) V/m, the potential difference
between X(2, 0, 0) and Y(1, 2, 3) is

A +1V B. -1V
C.+5V D. +6V
Ans. C
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Sol. E=xu +yu +Xxu,

X(2,0,0) Y(1, 2, 3)

(2,0,0)
=- _[ xdx + ydy + zdz

(1,2,3)

(2,0,0)
B {xz +y? + 22}
z (1,2,3)

= +5V

6. The radiation pattern of an antenna in spherical coordinates is given by F(8) = cos* (8),

0<o< g The directivity of the antenna is
A. 16.42 B. 18.02
C. 20.42 D. 22.02
Ans. B
Sol. P, =[[cos®0sinodedy
7/2
P =

2n
o = | cos®0sin6 dof do
6=0 0

7x5x3x1)(1
Py, =| L2 2W) y
9x7x5x3x1
2n
p -4t
rad 9
8 8
(Ga) = - =18 cos® 0
Prad @Xi
4n 9 4r

D=Gdmax = 18 x 1 = 18

7. Thedirective gain Gd¢(8, ¢) depends on antenna pattern. For the Hertzian dipole, Pavg is maximum
at 6 :g and minimum at 8 = 0 or =. For an isotropic antenna, Gd(6, ¢) = 1. The directive gain

Gd(0, ¢) can be defined as
A. the measure of the concentration of the radiated power in a particular direction
B. the total radiated power divided by 4=
C. the ratio of the maximum radiation intensity to the average radiation intensity
D. the ratio of total power divided by array factor

Ans. A

Sol. Directive gain is the measure of the concentration of the radiated power in a particular

direction.
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8. Consider a parallel-plate capacitor, each of the plates has an area S and they are separated by
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a distance d. Assume that plates 1 and 2 carry charges +Q and -Q uniformly distributed on

them. The energy stored in the capacitor is

A. —gaX B. Qd
eS £S
1 1
C. —@° D. =Q-C
ZCQ ZQ
Ans. C
. . 1 ., 1_(QY
Sol. Energy stored in capacitor = =CV° ==C| =
2 2 \C
_ 15
- ch

9. Two dipoles with dipole moments -5a; nC-m and 9a: nC-m are located at points (0, 0, -2) and

(0, 0, 3), respectively. What is the potential at the origin ?

A. -24.25V B. -22.25V
C. -20.25V D. -18.25V
Ans. C

Sol.

9a @ (0,0, 3)

z

nc-m §r2 = a‘z
(V= vV, + Vz) (0,0,0)

arl P~ az

-5a,

nC -m @(0, 0:-2)

Potential (V) = ~* .
.
Where, K = =9x10°
TC 60

9x10°x (_5az x 10*9) -2

V, = =

v 4
9><109><(9az><1079)~<—az)

V, = =

V, =-9

V=V +V, :-%-9:-20.25v
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10. IfV.D =¢V.E and V.J = 6V.E in a given material, the material is said to be

A. linear and isotropic B. linear and homogeneous
C. isotropic and homogeneous D. homogeneous and dielectric
Ans. C
Sol.
V-(eE
V()
V-D=¢V-E........ @)
\Y% -((5 E)

In equation (i), € comes out means it is a constant term and it should not be vector so
homogeneous material.

o is also constant and not vector quantity.

Hence, option C is correct.

11. The frequency range for the broadcast satellite service is

A. 2 GHz to 4 GHz B. 4 GHz to 8 GHz
C. 8 GHz to 12.5 GHz D. 12.5 GHz to 26.5 GHz
Ans. D

Sol. Ku-band (12-18 GHz)
Used for satellite communications. option D is correct.

12. In an advance mobile phone system (AMPS), which of the following separate channels in a link
is/are used?

A. TDMA only B. FDMA only
C. SDMA only D. Both TDMA and FDMA
Ans. B

Sol. One of the earliest standards developed for wireless and cellular telephony, the Advanced
Mobile Phone Service (AMPS), is based on frequency division multiple access (FDMA).

13. In op-amp, the effect of asymmetries between the internal circuits driven by inputs can be
reduced by
A. adding resistor at the input to V.. side.
B. driven by an AC voltage source.
C. connecting a Zener diode at the input side.
D

. connecting the slider of the potentiometer to V..

Ans. *

14. By considering standard notations, the line width of the spontaneous emission is approximately
A. A\ = ngéjk KT B. A\ = 1.45%3eak KT
C. AL =200 KT D. AL =1.4502, kT

Ans. D
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15. As per the Wien’s displacement law, the spectral distribution of the energy emitted at a given

temperature has
A. a defined minimum and this minimum shifts to longer wavelengths as the temperature decreases
B. a defined minimum and this minimum shifts to shorter wavelengths as the temperature increases
C. a defined maximum and this maximum shifts to shorter wavelengths as the temperature decreases
D. a definite maximum and this maximum shifts to shorter wavelengths as the temperature increases
Ans. D
Sol. Wein’s displacement law:
The wavelength (Am) Corresponding to maximum energy emitted by a black body is inversely

proportional to its absolute temperature. i.e. &, « (%)or A, T =b. where b is a constant, called

Wein’s constant. The radiation emitted by a black body is called black body radiation. The
distribution of energy of black body radiation at different temperatures is as shown in the
figure.

The energy distribution is not uniform. There is a particular wavelength i _ at which the energy
emitted is maximum. The wavelength A for which the intensity is maximum decreases with an

increase in temperature.

T = 2000K

Energy (E) —»

T = 1500K

T = 1000K
b Wavelength (1) —i
16. The VSWR can have any value between
A.O0and 1 B.-1and 1
C.1and o D. 0 and o
Ans. C
Sol. Range of VSWR is given by
1<S=<o
17. Which of the following modes has the solution of H, = 0, but E; # 0 ?
A. TEM only B. TE only
C. TM only D. Both TE and TM
Ans. C
Sol. Given,
H.=0,Ez+0

T.E mode: Transverse electric mode does not have z component in the direction of wave
propagation.

i.,e.,, Ez=0,Hz+#0

TM mode: Magnetic field does not exist in the direction of wave propagationi.e., H- =0, Ez # 0

9
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18.

Ans.
Sol.

19.

Ans.
Sol.

20.

Ans.

Sol.

Consider the following statements regarding impedance matching:

1. The single-stub tuner (matching) consists of an open or shorted section of transmission line
of length d connected in parallel with the main line at some distance | from the load.

2. An open-circuited stub radiates some energy at high frequencies.

3. Double-stub matching allows for the adjustment of the load impedance.

4. At very high frequencies, lumped inductances and capacitances can be used as circuit

elements.

Which of the above statements are correct?

A. 1 and 2 only B.1,2and3
C.2,3and 4 D.1,2and 4
B

From the given statements 1, 2 and 3 are correct.

Hence option B is correct.
What is a four-line to two-line priority encoder with active HIGH inputs and outputs, with priority

assigned to the higher-order data input line?

A. X=D, +D, and Y =D,D, + D, B. X=D, +D, and Y =D,D, + D,
C. X=D, +D, and Y =D,D, +D, D. X=D, +D, and Y =D,D, +D,
A
—»{ D,
—
—» Dif4x2 \
—»{ D, PE
Y —»
—» D,y
D, D, D, D,|H, H H, H;|x y
1 0 0 0|1 0 O 00O
X 1 0 0[{0 1 0 0|01
X X 1 0|0 0 1 0|10
X X X 1[0 0 0 1|11

X=H,+H, =D, +D, D, =D, +D,

Y =H, +H, =D,D,D, + D, =D,D, +D,

How many flip-flops are required to build a binary counter that counts from 0 to 40957
A.N =10 B.N =11

C.N=12 D.N =13

C

Number of flip flop required

2N
2N = 4096
N=12

mod number

10
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21.

Ans.

Sol.

22,

Ans.

Sol.

23.

Ans.

Sol.
24.

Ans.

Sol.

A 2-bit binary multiplier can be implemented using

A. two full adders and a two-input AND gate

B. two half adders and four numbers of two-input AND gate

C. one full adder, one half adder and one two-input AND gate

D. one full adder and one two-input AND gate

B

Two-bit binary multiplier can be implemented using two half adder and four numbers of two-
input AND gate, Option (B) is correct.

For a binary half subtractor having two inputs A and B, the correct set of logical expressions for
the outputs D(difference) and X (borrow) is

A. D=AB+AB, X = AB B. D=AB+AB+AB, X = AB
C. D=AB+AB, X = AB D. D=AB+AB, X = AB

C

For binary half subtractor we have the equation as

D=AB+AB

B=AB

Which one of the following statements is correct?
A. ECL has the least propagation delay.

B. TTL has the least propagation delay.

C. CMOS has the highest power dissipation.

D. TTL has the lowest power consumption.

A

ECL has the least propagation delay.

Each cell of a static random-access memory contains
A. six MOS transistors

B. four MOS transistors and two capacitors

C. two MOS transistors and four capacitors

D. one MOS transistor and one capacitor

A

Word Line

fvdd

1

— [ 1
.

Bit Line r —] Bit Line

.||||—
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25.

Ans.

Sol.

26.

Ans.

Sol.

27.

Ans.

Sol.

The following sequence of instructions is executed by an 8085 microprocessor:

1000 H LXI SP, 27FF H
1003 H CALL 1006 H
1006 H POP H

The contents of the stack pointer (SP) and the HL register pair on completion of execution of
these instructions are

A. SP = 27FF H and HL = 1003 H

B. SP = 27FD H and HL = 1003 H

C. SP = 27FF H and HL = 1006 H

D. SP = 27FD H and HL = 1006 H

C

1000 LX1 SP, 27FF = SP = 27FF
1003 CALL 1006 = SP = 27FF - 2
1006 POP H = SP = (27FF - 2) x2
= 27FF
TOS = 1006

H = TOS = 1006
The total number of memory accesses involved when an 8085 processor execute the instruction
LDA 2003 H is
Al
C.3 D. 4
D
LDA 2003
op - MR - MR - MR
The contents of register (B) and accumulator (A) of an 8050 microprocessor are 3C H and 89 H
respectively. The contents of A and the status of carry flag (CY) and sign flag (S) after executing
SUB B instructions are
ALA=C5H,CY=1,S=1
C.A=C5H,Cy=5,5=1

*

Il
Il
o

5CH,CYy=1,S
5CH,Cy=0,5=1

SUB B

A=A-B=89-3L

89 > 3L So, No borrow, CY =0
and, Result is positive, S =0
89 -3C=4D

12
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28.

Ans.

Sol.

29.

Ans.

Sol.

30.

Ans.

For an 8085 microprocessor, the following program is executed:

MVI A, O5 H
MVI B, 05 H
PTR: ADD B
DCR B
JNZ PTR
ADI 03 H
HLT
At the end of the program, accumulator contains.
A. 17 H B.20 H
C.23H D.05H
A
MVI A,05H
MVI B,05H
PTR: ADD B — A =A=0A|0E| 11]|13|14
DCR B B =4|3|2|1]|0
JNZ PTR
ADI 03 —A=14+ 03
HLT =17

Let xa(t) be an analog signal with bandwidth B = 6 kHz. We wish to use an N = 2™ point DFT to
compute the spectrum of the signal with resolution less than or equal to 200 Hz. What is the

minimum length of the analog signal recorded?

A. 60 seconds B. 0.05 second
C. 0.005 second D. 6000 seconds
C
1 <00
= NTs > L

200

= NTs = 0.005

1 z!

2z2°-45z2"+5

The z-transform of the impulse response of a causal LTI system is H(z)

is an input x(n) that would produce the output y(n) = u(-n) + (0.5)" u(n)?
A. x(n) = [0.5" - 0.4"] u(n)

B. x(n) = 10u (n + 1) = 14u(n) + 2u(n - 1) + 3u(-n)

C. x(n) = [0.5" + 0.4"] u(n)

D. x(n) = 10u(n + 1) - 14u(-n) +2u(n + 1) + 3u(n)

*

13
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1 z!
Sol H()_Ez’z 4.5z +5
1 1/z
M@ =377 75
49
z z
1
1 1
H - - Z
(2) 22-9z+17?
272
z z

(@) = To27 9752 (2z-1)(5z - 2)
and, y[n] = u[-n] + (0.5)".u[n]
1 z z-0.5+z(1-2)

Y(z) = + =
(1-z2) (z-0.5) @-2z)(z-0.5)
- Y(2) = (2z-7*-0.5)
(1-2)(z-0.5)

Y(z) = Y(z) . H(z)

_ Y@
RRTE)
Y(z) = (2z-2*-0.5) (102> -9z +2)
(1-2)(z-0.5) Z
_(22 _2Z+;j(1022 _92+2)
X2 = 2z-1
(1—2)( 5 ]z
_ (222 -4z+1)(2z-1)(5z-2)
(1-2) z
X(z) = (2-52)(222 4z +1)
(z-2%)
X(z) = 47> -8z +2 - 10223 +20z%> -5z
z-2
X(z) = -107° +24222—13z+2
z-2
X(z) = 102° - 247> +13z2-2

72—z

7~z 3 2
10z°-24z"+13z-z
10z°-102°
-+

~147°+132-2
~147°+14z
+ —

-z-2

14

@BE0Y3
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X(z) = 10z -14 - Z*2)
2(z-1)
- 107-14-_ 2 __ 2
z(z-1) z(z-1)
= 10z—14—L_2[L_1}
z-1 z-1 z
= 10z-14 - 1 2 +%
(z-1) (z-1) z
= 10z-14 - 3 +Z
(z-1) z
x[n] = 108[n + 1] - 148[n] + 28[n - 1] - 3u[n - 1]
31. A second-order system has a closed-loop transfer function given by G(s) =2L. The
s° +8s+25
settling time for 5 percentage band in tolerance error is
A. lsec B. Esec
3 4
C. 2 sec D. 4 sec
Ans. B
Sol. Standard equation is
2
® .
2—n2 ............ (I)
S° +28w,S + o]
given equation is
25 .
—_— i
s? +8s+25 (i)
Comparing (i) and (ii) we get
on=05,& =0.8
For 5% tolerance band, settling time will be
TS = i = 3 — E
to, 0.8x5 4
32. The output of a standard second-order for a unit-step input is given as y(t):l—%et

cos (\Et - %) What is the transfer function of the system?

2 1
A — B, ——
(s+2)(s+\/§) s> +2s+1
3 4
R D, — —*
s> +2s+3 s’+2s+4
Ans. D

15
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Sol. Standard equation is
~Eont
ﬂsm((mn\/l—ét%q)) ........... (i)

Now, adjusting sin function according to question

5in(90 - 90 + 0, JT—E + )
snfs0-(30- 0, fi=F -0
cos{90 -0 T=F 4
08012 +6-90) o)

Given — cos (\/gt - g]

1-

From (ii) we get
$-90=-30

¢ = 60°

Given equation is,

1—%et cos(ﬁt—gj .......... (iii)

From (i) and (iii) we get

For (&) - = =

B -2

For (on) — &, =1

=2

®n =

1
g
Standard equation is,

2

@n

g +280,S + o
Finally, we get

(2

Sz+[2x;x2js+(2)2

=

4
s’+2s+4

16
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33.

Ans.

Sol.

34.

Ans.

Sol.

35.

Ans.

Sol.

Consider a causal second-order system with the transfer function G(s) = %with a unit-
s* +2s +

step R(s) =é as an input. Let c(s) be the corresponding output. The time taken by the system

output c(t) to reach 94% of its steady-state value Itimc(t), rounded off to two decimal places, is

A. 5.25 B. 2.81
C. 4.50 D. 3.89
C
1
G(s)=
( ) (s+1)2

Poles = s = -1, -1 = critically damped
— — ®n; On

Step Response = c(t)=1-e™" (1+ot)
c(t)=1-e*(1+t)

Ces =limc(t) =1

too

We need c(t) =0.94(1)
> 1—e't(1+t)=0.94

t = 4.5 by options
Non-minimum phase transfer function is defined as the transfer function
A. which has zeros in the right-half s-plane
B. which has poles.in the left-half s-plane
C. which has poles in the negative right-half s-plane
D. which has zeros only in the left-half s-plane
A
A non-minimum phase transfer function is defined as the transfer function which has zeros in
the right-half of s-plane
A system has poles at 0.01 Hz, 1 Hz and 80 Hz; zeroes at 5 Hz, 100 Hz and 200 Hz. The

approximate phase of the system response at 20 Hz is

A. -90° B. 0°
C. 90° D. -180°
C

Zeros = 5, 100, 200

Poles = 0.01, 1, 80

f=20Hz>0.01, 1, 5
P P Z

17
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36. The magnitude of frequency response of an underdamped second-order system is 5 at 0 rad/sec

and peaks at 10 at 5v2 rad/sec. The transfer function of the system is

73

100 B 375
s> +10s + 100 " s> +55+100

500 b 1125
s? +12s+100 " s +12s+ 225

Ans. C

0)2
Sol. 5|yt
S° +280,S + o]

E=5><i=5(Mr)

V3 V3
_2_ 1
T3 sin2¢

3

sin2¢ = >

¢ = 30° or 60°
Selecting ¢ = 60°

& =105¢ = cos60° = %

Given, or = 52

w1282 =542
Wn = 10
Option C satisfies.

37. By considering standard notations, the peak value of the magnitude in the resonant peak M is

A2 B, 1
Cy1-¢ L2 -¢?
C _ 1 9 D _ 1
20\2-¢° Cy1-¢
Ans. C
Sol. Peak value of the magnitude in resonant peak is
vo__ 1
261 - ¢?
. : . 243
38. The phase margin of a system having the loop transfer function G(s)H(s) = S(s+1
+
A. 45° B. 90°
C. 30° D. 60°
Ans. C

18
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Sol. Finding gain cross over frequency
243
Jordo? +1
243
oo’ +1
12 = 0 (0?2 + 1)
o*+w2-12=0

Let, o2 = x

1

=1

Now, x2 + x-12 =0
_ -1x41+48
2
_ 147
2
We get, x = 3, -4
Here, x = »?

So, ® = \/5 i.e. u)gc:\/g

Now, PM =180 + £G(jo)H(jo)

wae - 0)

/G (jo)H(jo) = -90 - tan™ ((DTJ

= 90-tan'+3
= -90 - 60 = - 150°
From (i),
PM = 180 - 150 = 30°
39. The phase margin of a system with the open-loop transfer function G(s)H(s) = @ﬁ is
A. 0° B. 63.4°
C. 90° D. co°
Ans. D
Sol. Finding gain crossover frequency
V1 + 0’ _q
Vo' +1Vo’ + 4

1+ 0= (02+1) (0?+4)
1+ 02=0*+40’+ 0>+ 4

1=0*+40%+4
0+ 402 +3=0
Let, o2 = x
Then, x> +4x +3 =0
P NTsT)

2
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40.

Ans.

Sol.

41.

Ans.

Sol.

_ —4zx4\4
2
x=-1,-3

Here, wgc is imaginary,

Hence, PM will be infinite.

E BYJU'S

What is the overall number of Clock cycles Per Instruction (CPI) for a machine A for which the

following performance measures were recorded when executing a set of benchmark programs?

(Assume the clock rate of the CPU as 200 MHz and execution of 100 instructions)

Instruction

Percentage

No. of cycles

B. 4.76
D. 8.76

category of occurrence | per instruction
ALU 38 1
Load and store 15 3
Branch 42 4
Others 5 5
A. 2.76
C. 6.76
A
Instruction Percentage No. of cycles

category of occurrence | per instruction
ALU 38 1
Load and store 15 3
Branch 42 4
Others 5 5
100

Clock cycle =38 x1 +15x3+42%x4+5x5 =276

276

clock cycles per instruction = — = 2.76

100

What is the number of bits in the main memory address for a memory system having the

following specification?

Size of the main memory is 4K blocks, size of the cache is 128 blocks and the block size is 16

words (Assume that the system uses set-associative mapping with four blocks per set)

A. 18
C. 24
D

Size of main memory = 4K blocks

1 block size = 16 words

B. 20
D. 16

main memory size = 4 x 210 x 16 = 26 words

No. of bits in main memory address = log2(21®) = 16 bits
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42,

Ans.

Sol.

43.

Ans.

Sol.
44.

Ans.

Sol.

Consider the following reference string of pages made by a processor:
4,7,5,7,6,7,10,4,8,5,8,6,8,11,4,9,5,9,6,9,12,4,7,5,7
Assume that the number of page frames allocated in the main memory is four. What is the

number of page faults generated using Least Recently Used (LRU) replacement technique?

A. 15 B. 17
C. 18 D. 16
C

@006 7.0 7 060.6.0 80, 80.0.0
®. 9.0 @600, 7

X g 95

7 5 A 12
G A 1 &7
5 8 5 4

main memory

Which one of the following is correct with respect to short-term scheduling?

A. The decision as to which available process will be executed by the processor

B. The decision as to which process’s pending I/0O request shall be handled by an available 1/0
device

C. The decision to add to the pool of processes to be executed

D. The decision to add to the number of processes that are partially or fully in main memory

A

Short term scheduler schedules the available processes from the job pool

Which one of the following statements is correct with respect to bounded buffer in shared

memory systems?

A. The consumer may have to wait for new items, but the producer can always produce new
items.

B. The consumer must wait if the buffer is empty, and the producer must wait if the buffer is
full.

C. The producer and consumer must be synchronized, so that the consumer does not try to
consume an item.

D. Shared memory suffers from cache coherency issues, which arise because shared data
migrate among the several caches.

B

Option (b) The consumer must wait if the buffer is empty, and the producer must wait if the

buffer is full.
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45.

Ans.

Sol.

46.

Ans.

Sol.

47.

Ans.

This is the correct statement with respect to bounded buffer in shared memory systems. In a

bounded buffer system, there is a fixed-size buffer that can hold a limited number of items,

and multiple processes (usually a producer process and a consumer process) share the buffer.

The producer process adds items to the buffer, and the consumer process removes items from

the buffer.

If the buffer is empty, the consumer process cannot remove any items, so it must wait for the

producer process to add new items. Conversely, if the buffer is full, the producer process

cannot add any new items, so it must wait for the consumer process to remove items.

Which one of the following is relevant to non-preemptive kernels?

A. Kernel allows a process to be preempted while it is running in kernel mode.

B. Kernel data structure maintains a list of all open files in the system.

C. Kernel does not allow a process running in kernel mode to be preempted; a kernel-mode
process will run until it exits kernel mode, blocks, yields control of the CPU.

D. Prone to possible race conditions include structures for maintaining memory allocation, for
maintaining process lists and for interrupt handling.

C

Kernel does not allow a process running in kernel mode to be preempted; a kernel-mode

process will run until it exits kernel mode, blocks, yields control of the CPU.

This statement is relevant to non-preemptive kernels. In a non-preemptive kernel, a process

running in kernel mode cannot be preempted by another process or interrupt until it exits

kernel mode. This means that a kernel-mode process will run until it completes its task, yields

control of the CPU, or blocks on some event.

The power transmitted by an SSB transmitter is 20 kW. It is required to be replaced by standard

AM transmission having modulation index of 0.4 and same power. What is the transmission

efficiency?
A.3.7% B. 5.8%
C. 7.4% D. 21.6%
C
Psss = 20 kW

u=0.4
Pam = PssB

2
ne (0-4) = 7.4%

S z+U 24(0.4)

An angle modulated signal is given as Xx_ (t)zZOCOS{ZOOWt+§}.What is the instantaneous

frequency?

A. 50 Hz B. 100 Hz
C. 200 Hz D. 400 Hz
B
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Sol. x(t)=20cos [2oont + %j

fifor =90
2n dt

2100+ 2 x4} Z100Hz
2n dtl4

48. An FM modulator operates at carrier frequency of 250 kHz with frequency deviation sensitivity
of 1.5 kHz/V. A PM modulator operates at carrier frequency of 500 kHz with phase deviation
sensitivity of 1.5 rad/V. If both FM and PM modulators are modulated by the same modulating
signal having peak amplitude of 5 V and modulating frequency of 5 kHz, then what is the
relationship between frequency modulation index and phase modulation index?

A. PM = FM B. PM = 2FM
C. PM = 4FM D. PM = 5FM
Ans. D
Sol. FM: fc = 250 kHz, Kf = 1.5 kHz/V
PM: fc = 500 kHz, Ky, = 1.5 rad/V
For Both FM and PM, Am = 5V, fm = 5 kHz
Af _kam_1.5><103><5_

= —max =1.5
b= —¢ £ 5x10°
KA f
BFM:%: P TM_-15x5=7.5
fm fm
Bem = 5BFm

49. What is the relationship between the percentage efficiency saving when the carrier wave and
one of the sidebands are suppressed in an AM wave modulated to a depth of 100% modulation

index?

A. noss = 2.5nam B. nbse = 4nam

C. npbse = 5nam D. npse = 2nam
Ans. A

Sol. Power efficiency is given by,

2

m

a

= 2
2+m;

Nam

1

For ma =1, ny =3

When carries and one of the sidebands are suppressed, power saving is given by

1+m?
Mbss = 2
1+-22
2

5/4 5

For,ma=1, nDSBzﬁzg
Noss = 2+5 May
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50.

Ans.

Sol.

51.

Ans.

Sol.

52.

Ans.

Sol.

An audio signal s(t)=5cos(200xnt) is quantized using 10-bit PCM. What is the signal-to-

quantization noise ratio?
A. 3.57 x 10° B. 2.57 x 10°
C. 1.57 x 10° D. 0.57 x 10°
C

Signal to quantization noise ratio is given by,

SQNR = %x 2%

3 22x10

= —x

2
=1.57x10°

An FM audio signal with signal-tone modulation has a frequency deviation of 25kHz and a

bandwidth of 75 kHz. What is the frequency of the modulating signal using Carson’s rule?

A. 12.5 kHz B. 25 kHz
C. 50 kHz D. 75 kHz
A

BW = 75kHz, Afmix = 25kHz

BW = 2(Afmax + fm)

75 = 2(25 + fm)

fm = 12.5 kHz

An audio signal s(t) is normalized, whose Fourier transform S(f) is shown in the figure, so that
[s(t)| < 1. This signal is to be transmitted using FM the frequency deviation constant kr = 90
kHz/V. What is the bandwidth required for transmission of the FM audio signal?

S(f)
A
» f
-20 kHz 20 kHz
A. 140 kHz B. 180 kHz
C. 220 kHz D. 260 kHz

C
BW = 2 (Afmax + fm) = Z(B + 1) fm

kA 90x10°x1
=—m =4.5
P f 20x10°

m

BW

2(B+ 1) fm=2(5.5) x 20
220 kHz
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53.

Ans.

Sol.

54.

Ans.

Sol.

55.

Ans.

Sol.

A collector modulated class-C power amplifier is given an amplitude modulated signal of 220 W
average power at the output, while operating with a collector circuit efficiency of 40%. What is
the power to be supplied by the modulating amplifier when the modulating amplifier when the
modulation index is 0.4?

A. 16.3 W B. 40.75 W
C. 203.7 W D. 220 W
B

2
P, = C[1+“—J
2

2
220:PC[1+0'24 J

Pc = 203.7 W
Pse = Pt = Pc = 16.29

Modulating amp. :Ps_s :M
H 0.4

=40.7W

By considering standard notations, the normalized power of the AM signal is

A. S(t) = %Ai +%A§[m2(t)]

B. S*(t) = A2 + %Ai[mz(t)]

C. S*(t) = %Ai + AZ[m?(1)]
D. S2(t)= 1 A% + L A2[m(t)]
4 4
A
S(t) = Ac [1 + kam(t)] cosmct
Normalized power is given by,
Al +kmOT _ AZ A Kim’(t)

S2(t) = c
(®) 2 2 2
AZ  A?
If we assume ka = 1, S?(t) =7°+?°m2(t)

A certain AM transmitter is radiating 125 kW when a certain audio sine wave is modulating it to
a depth of 70% and 144.5 kW when a second sinusoidal audio wave also modulates it
simultaneously. What is the depth of the modulation for the second audio wave?

A. J0.4 B. ¥0.3
C. v0.2 D. v0.1
A

Pt = 125kW, m, =70%

P, =144.5kW,m, =?
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56.

Ans.

Sol.

57.

Ans.

Sol.

58.

Ans.

59.

m2
P =P [1+JJ
2

3
. =%:100.40kw
1+(' )
2
m2 m2
P. =P, {1+ zat]:s 144.5x10° = 100.4 x 10° [1+Tat]

m;, =0.878 =>m; =m2 +m; =m, =+0.388

An audio sighal comprising of a single sinusoidal term s(t) = cos(2x1000t) is quantized using
DM. What is the signal-to-quantization noise ratio?

A. 120 B. 170
C. 107 D. 100
A

SQNR is given by for delta modulation,

3 (£Y 3 (2x1000)7 3
SQNR = > |15 | = XN o2
Q { J 8#( 1000 j

8n? f 202

The number of quantization levels is increased from 4 to 64. The bandwidth required for the
transmission of a PCM signal increases by a factor of

A.1/3 B. 1/4
C.1/4 D. 1/6
A

n: = logz L1 = log2 4 = 2

n2 = logz L> =log264 = 6

Corresponding no. of bit increases from 2 to 6 i.e., 3 times more
nf,

BW=—=
2

Hence, BW requirement will be = g: 3 times more.

By considering standard notations, the transfer function of a tachometer is of the form

A. Kis B. ﬁ
s
C. Ky D. Ks
s+1 s(s+1)
A
The open-loop DC gain of a unity negative feedback system with closed-loop transfer function
s+4 .
2 227e213 °
s°++75+13
A. 4 B. 3
13 3
c.t p. &
3 9
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Ans.

Sol.

60.

Ans.

Sol.

61.

D
We can convert CLTF into OLTF
CLTFzmzi
D s*+7s+13
OLTF - N _ s+4
D-N s*+7s+13-s-4
OTF = 3*%
S +6s+9

DC gain will be at (S = 0), therefore

OLTF = 25;4
s +6s+9
OLTF = 4
9
A second-order system has a transfer function given by G(s):zL. If the system,
s +8s+25

initially at rest t = 0, the second peak in the response will occur at

A. Esec B. Esec
3 3

C. Esec D. msec
2

D

Standard equation is

2
(V)

I 0)

s’ +2e0,5 +

given equation is

25
s? +8s+ 25

From (i) and (ii) we get
®n = 5
¢=0.8

Peak time is given by

. nm _ 3n
oy g 1-g
3n 3n

= = 1 second

t =
" 5/1-08 5,3
5

Which one of the following is used to perform a transfer between two memory-mapped devices
without the intervention of the CPU or the use of main memory?
A. Direct virtual memory access B. Cycle stealing

C. Direct memory access D. Programmed I/0
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Ans.

Sol.

62.

Ans.

Sol.

63.

Ans.

Sol.

64.

Ans.

Sol.

65.

C

Direct memory access (DMA) is used to perform a transfer between two memory-mapped
devices without the intervention of the CPU or the use of main memory. DMA allows a device to
transfer data directly to or from memory, bypassing the CPU, and freeing it up to perform other
tasks.

Consider the division of a dividend X = 0100000 and a D = 0110. Then the quotient (Q) and the

remainder (R) respectively are

A. 0101 and 0010 B. 0110 and 0011
C. 1010 and 1011 D. 1100 and 0010
A

X = (0100000)2 = (32)10
D = (0110)2 (6)10
) R =2 =(0010)

32 =2=
S0, 6% = Q=5-(0101),

2
Which one of the following threats is used to facilitate the designer of a program or system which
might leave a hole in the software that only he/she is capable of using?

A. Spyware B. Trap Door
C. Trojan Horse D. Logic Bomb
B

A trap door, also known as a backdoor, is a type of threat used to facilitate the designer of a
program or system in leaving a hole in the software that only he or she is capable of using. A
trap door is a-hidden entry point in a program that allows the designer or other authorized user
to bypass normal security measures and gain access to the system. A trap door can be used to
steal or modify data, control the system, or perform other malicious actions.

Windows keeps much of its configuration information in internal databases called

A. system restore point B. service trigger
C. service control manager D. hives
D

Windows keeps much of its configuration information in internal databases called hives. A hive
is a logical group of keys, subkeys, and values in the Windows Registry, which is a hierarchical
database that stores configuration settings and options for the operating system and other
software installed on the system.

Which one of the following is a drawback of Programmed and Interrupt-Driven I/0?

A. The processor is tied up in managing an I/O transfer; a number of instructions must be
executed for each I/0 transfer.

B. A more efficient technique is to use a daisy chain, which provides, in effect, a hardware poll.
C. When the processor detects an interrupt, it branches to an interrupt service routine whose
job is to poll each I/O module.

D. A more efficient technique is not to use a daisy chain, which provides, in effect, a hardware poll.
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Sol.

66.

Ans.

Sol.

67.

Ans.

Sol.

68.

Ans.

Sol.

E BYJU'S

A

The processor is tied up in managing an I/0 transfer; a number of instructions must be executed
for each I/0 transfer.

Programmed Interrupt-Driven I/0 is a technique in which the processor polls the I/O device at
regular intervals to check whether it has data to transfer. When the I/O device has data to
transfer, it sends an interrupt signal to the processor, which then transfers the data from the
device to the main memory. The processor is responsible for managing the entire I/O transfer,
which can tie up the processor and slow down the system. In addition, a number of instructions
must be executed for each I/0 transfer, which can further reduce the system's performance.
Which one of the following methods requires saving the value of the CUP registers from the
thread being switched out and restoring the new thread being scheduled?

A. Context switching between kernel level threads

B. Scheduling switching

C. Kernel dispatcher

D. Multilevel queue scheduling

A

Context switching between kernel threads typically requires saving the value of the CPU registers
from the thread being switched out and restoring the CPU registers of the new thread being
scheduled.

A parallel-plate air-filled capacitor has plate area of 10~4 m? and plate separation of 103 m. It is
connected to a 0.5 V, 4.5 GHz source. The magnitude of the displacement current is (take

1
=—=F/m
b0 36nx10° /m)
A. 10 mA B.10 A
C. 12.5 mA D.50 A
C
The magnitude of displacement crossed is given by,
weAV
I, =
d
9 4 -12
=2nx45x10 x10™ x0.5x8.85x10 — 12.5 mA
107
A coaxial cable with an inner diameter of 1 mm and outer diameter of 2.4 mm is filled with a
dielectric of relative permittivity 10.89. Given p, =4nx107H/m, gy = 1 sF/m. The
36gpx10
characteristic impedance of the cable is
A.33Q B.43.4 Q
C.143.3 Q D.16 Q

A

Inductance and capacitance per unit length of co-axial cable are given as,
L= 2000 ) and ¢ = 2t
2n a (bj
In| =
a
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Characteristics impedance of cable is given as,

-7
ZO:\EZ Mo im(Ej _ [Anxi07 1 L in@.4)
C \ege |2n \a \j1><109 10.89 2n
36n

120n 1
= x In(2.4) = 15.91 = 16Q
2 10.84

69. The electric field of a uniform plane electromagnetic wave in free space, along the positive x
direction, is given by E =10(a, +ja,)e’®*. The frequency and polarization of the wave

respectively are

A. 1.2 GHz and right circular B. 1.2 GHz and left circular
C. 4 GHz and right circular D. 44 GHz and left circular
Ans. B
Sol. 3 =4,
p=25="
C
o = 25¢
2rnf =25 x C
f_ 25x3x10°8
2n
f=1.2 GHz
A
lend
® o >y

70. In electromagnetic field, which one of the following does not satisfy the wave equation?

A. 25g 32 B. sin(o(27z + 15t))
C. sin (x) cos (t) D. cos(y? + 5t)
Ans. A
O°E O°E
Sol. —=v2—==0
ot P oz

71. The intrinsic impedance of copper at high frequency is
A. purely resistive
B. purely inductive
C. complex with an inductive component

D. complex with a capacitive component

30


https://byjusexamprep.com/

byjusexamprep.com

Ans.

Sol.

72.

Ans.

Sol.

73.

Ans.

Sol.

74.

Ans.

75.

Ans.

Sol.

E BYJU'S

C

Intrinsic impedance is given by

n= 2 [45°
(&}

1+
cd

Complex with an inductive component

The depth of penetration of a wave in a lossy dielectric increases with increasing

A. conductivity B. permeability
C. wavelength D. permittivity
D

For low loss

azzJE

2 \e

Szzzzﬁ
a o\u

et 5™
Option D is correct.

Which one of the following can wave propagate in a conducting medium before its amplitude

becomes insignificant?

A. Characteristic impedance B. Skip distance
C. Line of sight D. Skin depth
D

Skin depth can wave propagate in a conducting medium before its amplitude becomes
insignificant.

Copper behaves as a

. conductor always

. conductor or dielectric depending on the applied electric field strength

. conductor or dielectric depending on the frequency

O 0O W >

. conductor or dielectric depending on the dielectric current density

C

A transmission line has a characteristic impedance of 50 Q and a resistances of 0.1 Q/m. If the
line is distortion-less, the attenuation constant is

A. 500 B.5

C.0.01 D. 0.002

D

For distortion-less transmission line,

R _L

G C
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Ans.

77.

Ans.

Sol.

78.

Ans.

Sol.

Attenuation constant as given by

a = +RG ... (i)

Characteristics impedance using by

azo = R:a=5=g=0.002
z, 50

E BYJU'S

By considering standard notations, in a worst-case scenario, the total load capacitance C. of gate
Y depends upon the data activities on the neighboring signals and varies between which one of

the following bounds?

A. Cenp < CL < Cenp + 4Cc
C. Ceno £ CL < Cenp + Cc
A

B. Conp < CL < Cenp + 2Cc
D. Conp < CL < 2Cenp + Cc

In a source follower or common drain amplifier, the voltage gain (Av) is

A. A, = I
VG + 9y + (Gg +94) /2

C. A, = G
Y gml + gsl + gdsl + gdsz

<
n|-

yyy

st

)
w
iy
&
“—
(e}
=]
=
AAAA

Fas2

<
Q
w
o—
&
4+
[(a]
B ﬁ<
N
AAAA
yyvy

VgsZ = Vo - Vsz = Vo

Vgsl = Vl - VO

Vo Fas1 — ngV

gsl + ngVgsz + VOrdsz = O

AV

B. A Fest

Y § gml + gsl + (gdsl + gds)

= gml
2(gml + gsl) + gdsl + gdsz

M, Load

Which one of the following is a program that takes an object file generated and generates a file
in a binary code called COM file or EXE file?

A. Editor
C. Loader
C

B. Assembler
D. Debugger

The program that takes an object file generated and generates a file in a binary code called COM

file or EXE file is a "Loader".
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79.

Ans.

Sol.

80.

Ans.

Sol.

81.

Ans.

82.

Ans.

Sol.

83.

Ans.

Which of the following opcodes is used if the contents of the accumulator are logically ANDed
with the 8-bit data and the results are placed in the accumulator?

A. CALL B. POP
C. ANI D. ANA
C

In 8085 Instruction set, ANI is a mnemonic, which stands for "AND Immediate with Accumulator”
and “d8"” stands for any 8-bit or 1-Bytedata. This instruction is used to AND 8-bit immediate
data with the Accumulator's content.

The arrangement of a minimum number of N flip-flops can be used to construct any counter with
a modulus given by the equation

A. 2N - 1 < modules < 2Nt B. 2! +1 < modules < 2N
C. 2V + 1 < modules < 2N+! D. 2N + 1 < modules < 2N
B

N=4

B. 9 < Mod < 15

D.33<Mod <16

highest 2N

lowest 2N - (2N1) + 1

2N (1 -2 +1

=21+ 1

For a CM0OS-4000 logic family, supply voltage (V), typical propagation delay (ns), worst-case
noise margin (V), speed-power product (pJ) and maxi- mum flip-flop toggle frequency (MHa)
respectively are

A.15Vto25V, 150 ns, 1.0V, 3 pJ B.15Vto25V,130ns, 1.5V, 3 pJ
C.3Vtol5V,130ns, 1.5V, 5 p] D.3Vto15V,150ns, 1.0V, 5 p]
Cc

By considering standard notations, in approximate analysis of the voltage-divider biasing
configuration, which of the following conditions should be satisfied?

A. B/Re = R> B. BRe = R2
C. BRe > 10R2 D. B2Re > R2
B

Vo  BLR.

V. LR, +pLR,
=BR; >R,

The power dissipation under constant field after scaling on MOS device characteristics is

a? . 2
P P
C. — D. —
s? 252
C
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L =IF’_S

PS
Sol. P, = % ?/
VéD =

S
84. Source/Drain region's doping concentration value used for analysis and simulation of MESFET is
and SOI short-channel

A. 1019 cm-3 B. 1029 cm3
C. 10> ¢cm™3 D. 102> cm™3
Ans. B

Sol. Source/Drain are heavily doped compared to the substrate. From the given options 101 is very
lightly doped amount, 10%° is the moderately doped amount, 10%° is heavily doped amount, and
1025 is too much heavily doped amount.

Directions: Each of the next six (06) items consists of two statements, one labelled as Statement (I)'

and the other as 'Statement (II)'. You are to examine these two statements carefully and select the

answers to these items using the code given below.

Code:
A. Both Statement (I) and Statement (II) are individually true and Statement (II) is the correct
explanation of Statement (I).
B. Both Statement (I) and Statement (II) are individually true but Statement (II) is not 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.

85. Statement (I): Content in the flag register in 8085 microprocessor is read by PUSH PSW
followed by POP instruction.
Statement (II): Content in the flag register in 8085 microprocessor is not able to read and
store to any general purpose register

Ans. C

Sol. Statement-I is correct, statement-II is not correct as by using PUSH and POP instructions

86. Statement (I): Pipeline processing cycle overlaps instruction cycle in computer execution for
the performance improvement.
Statement (II): Pipelining is a technique of decomposing a sequential process into sub-
operations, with each sub-process being executed in a special dedicated segment that operates
concurrently with all other segments.

Ans. B

87. Statement (I): A popular method for generating a VSB modulated wave is to use the frequency
discrimination method.
Statement (II): One of the sidebands is partially suppressed and a vestige of the other
sideband is transmitted to compensate for that suppression.

Ans. D

Sol. One of the sideband is partially suppressed and vestige (portion) of the other sideband is
transmitted. This vestige (portion) compensates the suppression of other sideband. It is called
vestigial sideband transmission. Frequency description method is used for SSBSC generation.
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88. Statement (I): The differential amplifier is said to operate in common-mode configuration when
the same voltage is applied to both the input terminals.

Statement (II): The ability of a differential amplifier to amplifier common-mode signal is
defined as the figure of merit.

Ans. C

Sol. Statement I: The differential amplifier is said to operate in common-mode configuration when
the same voltage is applied to both input terminals.

Statement II: The ability of a differential amplifier to amplifier common-mode signal is defined
as the figure of merit.
Statement I is correct and Statement II is incorrect.

89. Statement (I): The set-up time and hold time are met, the data at the D input is copied to the
Q’ output after a worst-case propagation delay denoted by tcq.

Statement (II): The set-up time is the time the data input must be valid before the clock
transition and the hold time is the time the data input must remain valid after the clock edge.
Critical path is the longest data path.

Ans. B

Sol. Both are correct.

90. Statement (I): In the sampling and quarantining operations, errs are introduced into the digital
signal. These errors are reversible and it is possible to produce and exact replica of the original
analog signal from its digital representation.

Statement (II): The use of digital Communication offers flexibility and compatibility in that the
adoption of a common digital format makes it possible for a transmission system to sustain many
different sources of information in a flexible manner.

Ans. D

Sol. Statement (I) is false, Statement (II) is correct.

91. What are the values of delta-connected branch resistances Rab, Rac and Rca of the star-connected

network shown in the figure using star to delta transformation respectively?

C
A.35Q, 140 Q and 70 Q B.35Q,60Qand 70 Q
C.70Q, 60 Qand 35 Q D. 70 Q, 150 Q and 35 Q

35


https://byjusexamprep.com/

byjusexamprep.com

Ans. A

Sol.

92.

Ans.

Sol.

R.R
Rac:R3+R1+ 31
2

_ 40410+ 30x10

=70Q
R,R

1" 2

R, =R, +R, +
3

_ 1020 10%20

=35Q

R,. =R, +R; + RFZ{R3

1

20 x40

=20+40
+40 + 10

=1400

What is the value of humber of possible trees of the graph shown in the figure?

13

A. 14
C. 18
B

The possible no. of trees of a graph is given by n(™2 where ‘n’ is no. of nodes.

No. of nodes, n = 4.

~. No. of trees are, 442 = 16

BERLS
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93. Which one of the following is a fundamental cut set of the graph shown in the Figure?

byjusexamprep.com

3
A.1,2and 4 B.1,2and 2
C.2,3and 4 D.1,3and 4
Ans. A
Sol. Fundamental cut set is
1 (3) —
2 —e 2
““l
(1)? (2) "’,}'(4)
Th possible f-cut set’s are
fc1=1,2,4
fco=3,4
94. For the network shown in the figure if the switch is closed at t = 0, and when & < —1 , which
2L JLC

one of the following statements is correct?

_{)' ¥

V =/ ) L
i(t)

_I_c

A. The roots are real and equal and it gives a critically damped response.

B. The roots are real and unequal and it gives an overdamped response.

C. The roots are complex conjugate and it gives an underdamped response.

D. The roots are real and unequal and it gives an underdamped response.
Ans. C

Sol. The roots are given as
2
R R 1 2 2
Sl=—z+ (ZJ —E (Or)—ot+ (XZ—(D?)
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95.

Ans.

Sol.

R RY 1 > 2
S2= —— — || =] —— (or) —a —4a® -
2T 7oL (2|_) c O o e~

1

JLc

If a < wo; Then the system is under damped system and the poles will be complex poles on left

R
Where, o = 5L and o, =

half of s-plane.
Therefore, the response will be exponentially decaying, damped oscillations as shown in fig
below.

i(t

A A

Hremmemeens +j Vo2 - 2

=
:

-
-

Y
>,
s
<
Y
£y
v

Woommmmmmnnn - jNot-m?

An R-L-C series circuit has R = 4Q, L - 2H and of C = 2 F. What transient current response is
offered by the circuit for step function voltage type input?

A. Underdamped

B. Not possible to know the response

C. Critically damped

D. Overdamped

D

Given series RLC circuit.

The roots, S, = —o +4/a® —®; and S, = —a — /o’ — o

Where oc—&— pr =1 and o —i— 1 —1
’ 2L 2x2 ° JIC 2x2 2

So, a > wo. Therefore the system is overdamped and the system response will be exponentially
decaying.
Note: The poles will be located on -ve real axis as shown below

i(t

A

Cal LAl |
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96.

Ans.

Sol.

What is the value of vo (t) for the circuit shown in the figure, assuming zero initial conditions?

1H
7B 0
1 s
—— < t
F 10u(t)V Qg _"0( )

.vo(t) =40(1 - et + 2te™®) u(t) V
. vo(t) =40(1 - e 2 + 2te™?) u(t) vV
. vo(t) =40(1 - et - 2te2) u(t) vV
. vo(t) =40(1 - et + 2te ) u(t) v

O 0N W >

The response for a series RLC circuit with source will be, V(t) = Vss + (A1 + Ast)e 2 for a = wo.

Given,R=4Q, L= 1Hand C :%F.

S S
2L 2x1
1 1 a = wo,; system is critically damped
o = —— = =2
JLC 1
1x=
At t = o ; inductor is S.C and capacitor is O.C.
S.C Yy 10A
o
Vo) 1ou(t <"
) u(®) 40 8 40A
<
0.C. -

Now, to calculate A1 and A2z, we will consider initial conditions and proceed further as below.
V(t) = Vss + (A1 + Azt) €72 = 40 + Aie 2t + Axte

At t = 0, voltage across capacitor is zero i.e., V(t) = 0

~0=40+Ae?*° +Ate™®

~ A +A, =-40

dv(0) _
dt

And 0+-2Ae*-2Ate* +A,e™

0=-2x(-40) - 0 + A;
A, = -80

dv(0)
dt

=0 (- The initial current through inductor is 0A)

inductor
o.c./
0 O

<
S.C <
CT 10 40ZA40

capacitor
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Finally, V(t) = 40 + (-40 - 80t) e
V(t) = 40 (1 - e2t - 2t e ) u(t). volts

Alternative Method:

V(s) 150
T
40
4 1 10
o ®F *
V.(s)
T —
(s) = 40(4 +s)
a s[s(4 + s) + 4]
- 1t
V.(s) - 40(4 +s)x 4
O o[s(4 +s) + 4](4 +5)
160 160

V S = =
o(S) s?’(4+s)+4s s°+4s’ +4s

160 _ 160
s(s> +4s+4) s(s+2)

Vo(s) =

Applying partial fraction, we get
160 40 40 80

——== —=—h
s(s +2) S s+2 (s+2)

Now taking inverse Laplace transform of above equation,

40 40 80 Lt _2t 2t
— - - 40[1 - e - 2te " ]u(t

S s+2 (s+2) : Ju(®
What is the Laplace transform of the periodic waveform shown in the figure, wherea = 1, 2a =

97.
2,3a =3 and 4a = 4?
f(t)
F N
1
>t
0 a 2a 3a 4a
_]_ ......
A. 1tanh s B. itanh s
S 2 2s 2
C. 1tanh(l] D. 1tanh(é]
S 2 S 2
Ans. A
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1 ;0<t<a a=1
-1 ;a<t<2a T=2a=2

Sol. f(t)= {
1 T st
LLf(t)} = ae® [, eftydt

1

- e [Zef(t) dt}

1 1 2
- |[e*dt—[e* dt}
1-e*)|s 1

B 1 [ et 1 ) et 2
_(1—e‘25)_ -s ), s ),

1 [-e® 1 e® e‘s}

:(1—e’25)_ e s s s

_ 1 1-e®)a-%")
(1-®7)(A+e?) s

1 es/2 _ e—s/2
“sler e

= 1tanh[ij
S 2
98. For the network shown in the figure, the switch is moved from a to b att = 0. What is the value
of voltage v(t)?

B 40
6V — g e
20 1F —|— V(t)EE 20
2, 2
A. v(t)=2e3 B. v(t)=e 3
—gt —lt
C. v(t)=3e 3 D. v(t)=2e3

Ans. A
Sol. Att = 07; the network is in steady state

. The capacitor will be O.C.

<
o
Il
<
o
Ll
o
vl
AAAA
YVVy
N
e
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= 2 Volts = Vc(0%)
For t > 0; the network will be source free
40

The response, V(t) = Vc(t) = Vo.e VT
Y = Req .C

_ (442)x2

= 1
4+2+2

3
= sec
2
ot
V() =2e 37

_ 2
= 2.e 3 Volts

99. What is the voltage transfer function of the two-port network shown in the figure?

I,(s) R I,(s)
o>—AMWN——F—<+—o
+ +
1
V. (s —_— = /(s
1(s) = s 2(8)
° °
A 1 B 1
" 1-RCs " 1+RCs
c. L+ o, 1
" (1+RCs) " (1+-Cs)?

Ans. B
Sol. Applying voltage division rule.
1

—x V,(s)
Vy(g) = &&——
R+ —
Cs
V,(9) 1

V,(s) 1+RCs
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100. The Z-parameters of a two-port network are Z11 =2 Q, Z12 =1 Q, Z21 = 10 Q and Z22 = 11 Q.
The corresponding values of hybrid parameters are

(12
11
10
11

A. |:h11 I"\12j| —
h21 h22

h
C. 11
"

21

(12

11
10

L 11

>

=a
W
N
[
I

22

Ans. A

Sol.

101.

Given, Z-parameters
21=2Q; Z12=1Q

1

11
1

11]

Z21=10Q; Z2 =11 Q

We know, Vi = Z11 I1 + Z12I> = V1 = 211 + 11>

Vo = Zali + Z2212 = V2 = 1011 + 1112
For calculating h-parameters

V1 = I‘]1111 + I‘]12\/2}
Iz = h21 + hzzvz

1

2

2

I,-0

L,-0

h
B.
f

11

21

When V2 = 0; The equation (ii) becomes; 0 = 1011 + 111>

—10I

e, L, = ETT

Substitute equation (iii) in equation (i); we get

V, =21 + 1[‘1()}11 =

11

............. (iii) and

I

—2:
Il

-1

0

11 21

I

1

A

11_E

12

When, I1 = 0; The equation (i) becomes, Vi1 =

and equation (ii) becomes, V2 = 111>

v, 11, 1

oy, 11 11

L L 1

and |h,, V—Z_I—Z_H
2 2

11>

SR
h12 _ H H
hzj_ 10 12
11 11
(12 1
I']12 _ ﬁ H
hzj_ 10 12
11 11]

What are the lattice equivalent network parameters Za and Zs of a symmetrical = network shown

in the figure?

A. Zpn = 2Q and Zs
C. Za = 4Q and Zs

10Q
8Q

< +09

ol

I 50
x A <o
+
< <
) 100 $10Q V,
> >
< -
> «—o
B. Za =
D. Za

43

10Q and Zs = 2Q

= 8Q and Zg = 4Q


https://byjusexamprep.com/

byjusexamprep.com

Ans. A

Sol.

n
<

lo —1 o 2 jo

Zy
If we calculate, Z-parameters for the above network,

Z, +Z Z,-7Z
-2 "% 0 and Z,=2,,=—"2—"2Q

We get, Z,, =Z,, >

Z-parameter of equivalent = network given will be

I, 50 I,
o—>p AAAA <
* yeyyy -

S
V1 109 :b
<b

o

o

Delta to star,

10x5 50

Za= —————— =—=
10+5+10 25

10x10

Zp = — =
10+5+10

40

10+5+10

ol
o

Now, the Z-parameter’s are calculated as
Z11=2+4=6Q =12»

Zi2 = Z21 = 4Q

From lattice network, 