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GATE 2023 Electronics & Communication Engineering : Major Highlights
U Overall Difficulty Level: Easy to Moderate
U Electronic Devices & Signals and Systems Questions were easy but tricky.

U MSQ weightage: 4
U NAT weightage: 16
U MCQ weightage: 45

U Questions from General Aptitude were easy but lengthy .

GATE 2023 Electronics & Communication Engineering

Comparison with | ast 3 Yearsod6 Dat a

Subject Name 2023 2022

1 Control Systems 7 7 8 12
2 Digital Circuits 8 11 9 7
3 Electronic Devices 7 8 6 10
4 Signals & Systems 11 6 8 8
5 CommunicationSystems 10 13 16 12
6 Analog Circuits 8 10 9 13
7 Network Theory 8 8 8 7
8 Electromagnetics 11 6 8 6
9 Engineering Mathematics 15 16 13 10
10 General Aptitude 15 15 15 15

Total 100 100 | 100 100
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GATE 2023 Electronics & Communication Engineering

Subject -Wise Marks Distribution

_ Questions
Subjects Total Marks
2 Marks

Control Systems 1 3
Digital Circuits 4 2 8

Electronic Devices 3 2
Signals & Systems 3 4 11
Communication Systems 2 4 10

Analog Circuits 2 3

Network Theory 4 2
Electromagnetics 1 5 11
Engineering Mathematics 5 5 15
General Aptitude 5 5 15

Total

Control Systems

General Aptitude 7%

15%

Engineering
Mathematics
15%

Electromagnetics

11% Communication Systems

10%

Network Theory
8%

Analog Circuits
8%
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1.

Ans.

Sol.

Ans.

Sol.

Section

E BYJU'S

-A: General Aptitude

Which of the following options represent
the given graph?

f(x)

A. f(x) =x 2e? I

B. f(x) = x?%e'I
C. f(x) = x2e?Ix
D. f(x) = x2ef2Ix
[MCQ , 2 Marks]
D
Check for even symmetry.
f)=1( 71
So, correct answer is x 2’2

How many rectangles are present in the

given figure?

A. 10 B. 8
C.9 D. 12
[MCQ , 2 Marks]

/

/

2 x 2 grid

(1+2)(@1+2)=9
Total + 9+1=10

In a class of 100 students

(i) There are 30 students who neither like

romantic movie nor comedy movies.

Ans.

Sol.

Ans.

Sol.

(i) Number of students who like romantic
movies is twice the number of students
who like comedy moves and

(i) The num ber of students who like both
romantic movies and comedy moves is 20
How many students in the class like

romantic movies

A. 60 B. 30
C. 40 D. 20

[MCQ , 1 Mark]
A

R Cc

v

X + 20 +y + 30 = 100

X +y =50

R=2C

(x+20) =2(Y + 20)

X+ 20=2Y +40

x+2(B0 T x)+20

X =40

So that x + 20 = 60

What is the smallest number with distinct

digits whose digits add upto 45.

A. 99999 B. 123456789

C. 123555789 D. 123457869
[MCQ , 2 Marks]

B

Distinct digits mean all the digits should

be different.

C 123456789&123457869

S0,123456789<123457869

Correctansweris123456789
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5.

Ans.

Sol.

Ans.

Sol.

A 100 cm x 32 cm rectangular sheet is
folded 5 times. Each time the sheet is
folded, the long Edge aligns with its
opposite side. Eventually, the folded
sheet is a rectangle of dimension 100 cm

x 1 cm. The total no. of creases visible

when the sheet is unf  olded is.
A. 32 B. 63
C.31 D. 5

[MCQ , 1 Mark]
C
t 1+21+22+23+24

t 1+2+4+8+16

t 31
Courts . Parliament :
Legislature
A. Executive B. Governmental
C. Judiciary D. Legal

[MCQ , 2 Marks]
C

As Legislature functions in Parliament

Judiciary functions in courts.

Ans.

Sol.

Ans.

Sol.

E BYJU'S

When | was a kid, | was partial to stories
about other worlds and interplanetary
travel. | used to imagine that | could just
gaze off into space and be whisked to
another planet.
A. 1t i s anmeadnudf whatshe or
she liked as a child
B. The child in the passage read stories
about interplanetary travels only in parts.
C.lt is a childds
she likes.
D. It teaches us that stories are good for
children.

[MCQ , 2 Marks]
A
I t i s a nmemahuof what 8e or she
liked as a child.
| cannot support this proposal.
My will not permit it.
A. Conscious B. Constant
C. Consensus D. Conscience
D
Option D is correct.

[MCQ , 1 Mark]

descri

pt
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Section -B: Technical

11. Aclosedloop system is shown with k>0

u > 0.

Find the steady state error due to ramp

input .
/8" +
R(s) =" - E(s) 5(:+2) > Y(s)
A. 20/ k B. U Rk
c.U/ k D.U/ 4Kk
[MCQ , 2 Marks]
Ans. A
Sol. G(s) -k Type '1
s(s+2)
. k
LimsG (s) =—
KV = ( ) 2
s- 0

So,essf or

12. In the following block diagram, R(s) and
P(s) are two inputs.
The output Y(s) is expressed as Y(s) =
Gi1(s) R(s) + G 2(s) D(s) . Then Ga(s) and
Gz(s) are given by

D(s)
R(s) G(s) > Y(s)
H(s)
__ G(s)
n SO GG ap) ™
G(s)

input U[t u (t)

Ans.

Sol.

13.

Ans.

Sol.

E BYJU'S

[MCQ, 2 Marks ]

So,Y= G(D+R 1 yi Hy)
Y(1+ G+ GH) =GR +GD
G R G

=+

1 G GH

T1+G GH
The open loop transfer function of a unity
negative feedback system is

K
- s(1+sT,) (L *T,)

G(s)

Where K, T 1 and T 2 are positive constants.
The phase crossover frequency, in rad/s
is.

A.

R
[N

)

1

N

C. D.
Tl\/f \/Tl T2
[MCQ , 1 Mark]
D
G(jw) = K

jwll 4w j T LW
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1G(jwW =90
= 180 ~

fan-"* (

) tarp (T )

tan* (Wl,) #an *(Tw) 96

_16le1 + W. 0

tan 2 590 °
H-owT,T, ¢

’ , 1
Y1- WT,T, & Y,w-=

VTl T2

14. In the circuit shown below; P and Q a re

the inputs . The logical function realized by

the circuit .

]

2x1
MUX

I_I1 So
P

Q_

A. P+Q B. PQ

C.P+Q D. PQ

[MCQ , 2 Marks]
Ans. B

Sol. Y=SI, 8,
Y=Q 0 @GP &PQ

15. Inthe given sequence circuit initial states

areQ =1,Q ,=0.For clock frequency of

1 MHz; frequency of Q

_ |

(in kHz).

D, Q — D, Q
N N
CLK
[ NAT , 2 Marks]
Ans. 250

Sol.

E BYJU'S

Q. Q
1 0
0 > 0
0 > 1
~Na
1 ~ 1
1 0
Q=Q
Q =Q
MOD i 4
f
o = IMAZ 550 Kz
2 4
16. The synchronous sequentia | circuit shown
below works at a  clock frequency of 1
GHz. The throughput in M bits/s and
latency in ns respectively
A. 3333, 1 B. 33.3,3
C. 2000, 3 D. 1000, 3
-1/p —| D1 Qo D, Q D, Q, To/p
/\ FAN AN
& | [ |
[MCQ - 2 Marks]
Ans. D
Sol. foak =1 GHz
Tk =1ns

So, t pa for each flip flop to satisfy.
ta O 1 ns

warts caset pd =1ns

So, to transmit 1 St bit serially
delay = 3 ns

butfor2 " bit + 4ns

3™ hits + 5ns

n bits = (n + 2)ns
(Nn+2)x10 "%s Y n bits
let(n+2)x10 "°=1
n=10 °71 2 & °10
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So,

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

1sec Y 10°? bits = 1000 Mbits
thro ughput = 1000 Mbits
The SNR of an ADC with a full scale
sinusoidal input is 61.96 dB. % Resolution
of ADC

[NAT, 1 Mark]
0.097
SNR =1.763 + 6.02n = 61.96

n &4 10

% resolution = 3100

2n-1

a 0.097%

For a circuit shown below, the

propagation delay of each NAND gate is

1ns. The critical path delay ns.
A
Q
Q
B

[ NAT , 1 Mark ]

2
A
A=0
( ) Q
(Q=1)
after 1 ns

(B=1) _6
B— (Q = 0 after 2 ns)

Critical path delay = 2 ns
In an external semiconductor , the hole
i, where n i is

of 1 x10 10

concentration given by 1.5n
intrinsic  carrier concentration
cm'3. Theratioof electron to hole mobility
for equal hole and electron drift current is
given as

[ NAT , 2 Marks]

Ans.

Sol.

20.

Ans.

Sol.
21.

Ans.

Sol.

E BYJU'S

2.25

Electron drift current.

In =Adn = A lj E =E A én(l])\l\
Hole drift current] p= ApdEeé (2
e P m
C |n =1 p
m_P é (4
m n
=15n n= n:o_n,
p=ton p 15
¢cM_o 1N 452 95
m n/l5
In a semiconductor,  if fermi energy level
lies in conduction band , then the
semiconductor is known as .

A. Degenerative n -type

B. Non-degenerative n -type
C. Degenerative p -type
D. Non-degenerative n -type

[MCQ , 2 Marks]
A
Option A is correct.
For an intrinsic semiconductor at T = 0 K,
which of the following statement is true
A. All energy states in the conduction
bandis filled with electrons and valence is
empty
B. All energy states in conduction and
valence bands are filled with electrons
C. All energy states in the conduction and
valence band are filled with holes
D. All energy states in the valence band
are filled with electrons and conduction
band is empty

[MCQ , 2 Marks]
B
At = 0 K, semiconductor is insulator

C There will be no intrinsic excitation.
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=0, h ,, = very
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22. In a semiconductor device, the fermi - C. h11 = very high, h 1

energy level is 0.35 eV above the val ence highh _ =0
22
band energy , the effective density state in

D. hn:O'h =0,h Zl:veryhigh,h =
valence band at T = 300 Kis 1l x 10 *°

12 22

cm’3.  The thermal equilibrium hole very high

concentration in Si at 400 K is X _I:_:

hll Iz
<« o
1018 cm'3 * * *
' :
[ NAT , 2 Marks] Vs () Vioohy, haVy | [h'2 3 R Vou
Ans. 60.4 = - -

Sol. Nv=1x10 1 cm'? at300K

AAAA,

[MCQ , 2 Marks]

E %
"""""""""""""" F < o}
:|0.35 eV + +
E s
Y hoty | |haV2 3RV,
E °
NV
E - B =Tn—" Vi=huli +h 12V2 é (1)
From this, 2 =h 2111 +h 22V2 é (2)
b =N e Fr BT Vo = T12RL e (3)
o Vi=huli1i hlR e (4
N, =N, 32;% 8 l2 =h2il1 T h22l2RL e .(5)
Y [2[1+h 22R]=h 2al:
g 32
400 o | h
=1 40" ?%— 8 1539 10 ®m ° Lo Ny 6 (6
Q OO = |1 1 +h ZBL ( )
kT at T =300 Kis 0.0259 eV Put (6) in (4)
kT at T=400 K is h R h
400 Vi :h11|1 - 12h2 N 1
=0.0259 - 0:0345 eV 1+h, R,
i Vs=Vi1i=[h 11 (1+h 22R)) T hizh21R(] 11
p= 1.539 x 10 19 i 0.35/0.0345
é (7)
p=6.04x10 /cm?3
23. The h-parameter s of a two -port network Avs =ﬁ = IR, € (8)
Vs |1(h11(1 4‘]22 R-I) h'H BE

are shown below. The condition for the
) ) ) From (6) and (8)
maximum small signal voltage gain

VoulVs i A oo oty R,
out/V's IS. YoV, 1+h,R h 1 R) hh R]
A. . h_ =0,h = very high, h = ver
11 12 y hig 21 y From this ,
highandh =0 ifhi =0 he =0
B.h, =0h ,=0h_ =veryhighh = the A, @ 1
0 h12
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hlz = 0 v()lll
A, @ avery high 4
1 1
B.hi1=0 h 12=0 h 2=V.Lowh 21 =
1 > vin
very high -1.7 1.7
24. |If D1 & D2 are silicon diode s and cut off
1
voltage isgivenas 0.7V .Thenthe transfer D.
characteristics is
D, [MCQ , 2 Marks]
NI
1 Ans. B
v, — " Sol.
Dl
NI
D —Dt—
sz
VIN._ Vref
v D R = 1K
DZ
- v
vuul —
Vin D1 D2 Vo
1
Vin > 1.7 ON OFF VinT 0.7
> V.
/0 5 07 " 03<V wn<17 OFF | OFF v
VnO 0.3 |OFF| ON Vin +0.7
1
A.
0.7V
/ Ll VIN
B.
V
vout 25. Find out — ?
Vi
rFy
RZ
1
-0.7 R,
> vin Vin
0.7 —] R, + R -
1 A
C
R, - +
5 R,

10
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A l- Fe4/R3 B. R4/R3
C.i R4/R3 D. 1+R 4/R3
[MCQ , 2 Marks]
Ans. C
Sol.
R,
R, I_‘WW_
‘v‘v‘v‘v = Vx
J___ _l._m_
- .
vi:_ R,
L ) m
Vx =T R2/R1 Vin e (1)
Vy=(1+R 2/R1)Vin € .(2
R R
V, = =V, 2V
RS RS !
— R4 ~
V, = ?[\/X \ﬂ-y] e .(3
3
R4
V, = — [from (1) (2) (3 )
RS
26. In the circuit below, the voltage V Lis?
v
W/L =10 "
W/L=1 | | W/L=7
V.
W/L = 10 W/L=5
imA <
$1ko
[ NAT , 2 Marks]
Ans. 2
Sol.
W/L = 10 Voo
= M
M| ’
W/L=1 | | Fm, w/L=7
I, J'VL
wW/L =10 W/L=5 L
tmA e - Zika
<>

M2 & M4 are in series

11

27.

Ans.

Sol.

28.

@eys
o, Wb,
4 (WA_) ref.

:% 51 FOmA

2

—Mq 1137m1\

3_(W/L)1 ref l

_ W),

I
5 (WL) , 4

Szi 410 5mA
10

|
ls=ls+1L

7=5+1

IL=7 7T 5=2mA

Ve=1RL=2x1=2Volt

Consider the signal x(t) and y(t) = x(e D]
output. The systemis_ .

A. Causal and TIV

B. Non-Causal and TV

C. Causal and TV

D. Non-Causal and TIV

[MCQ , 2 Marks]

B

y® =xe 9

(i) Causality test:
Put,t=0

y(0) =x(e °) =x(1)

present output depends on future input
samples.

\ Systemis hon -causal.

(i) Test for time invariance:

D y(®)=x(e )

Argument has time function e t
represents time variant system

\ Systemis non -causal and time variant.

which

Correct answer (B)

FTof x(t) = " is

B. Jpe

W
2

&
A. \pe
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% 4 30. Ifinput x(n) having DTFT
c. D. \/BeT iny = Tl h o4 i3jn
5 \/5 X(e!m) 1 i e 2e be passed

through as LTI system of frequency
[MCQ , 2 Marks]
1

Ans. A response H(e ")=1 7 Ee"'zih

L1724}
Sol.  x(®) « ¥EVEYe X( v The output y(n) of the system

D e « 5L, ﬁe.g A. UG{a)nl)io.5u0(xn) + 2.50(1
a T3) 1 U ( nb)
Put,a=1 B. U0(n)i4)idd(.n50i1(H 7T 2.50(n

i3) + iUy n

W
Y Jpe
e’ « %% Jpe C. U(ajnl)io.5a(Hi2.50(n

Correct option (A) i3) + fumn
29. Match the following D. G(n)it)d@noiRy(m 2.30(]
Spectral " o
Signal types o (3) +1iug)n
characteristics [MCQ - 2 Marks]
Continuous
L q Continuous and AR
! al:] . a. apel’iOdiC SOI X[n] « ]/2317;]/2 X(e +])W
aperiodic XM =1 i elWq+ e W
Continuous . & - . .
Continuous and Xz)=1 i z'*+2z'%¢ée (i)
2. and b. pedll 9
eriodic Lo S
Periodic &HEeM=1 i 5 S
Discrete and Discrete and 1 .
3. L C. o Hz)=1 T =Zz2ééé (ii)
aperiodic aperiodic 2
4 Discrete and 5 Discrete and Now, Y(z) = X(2).H(z)
Periodic Periodic Y@) = (1 i Z't+2719). % i lz_z
¢ 2
A.l-a,2-b,3-c,4-d Y(Z):l i Z"'l+22 ‘|'3'|' lz'|'2+z‘|'3'|' Z'|'5
2
B.1-a,2-c,3-d,4-b
C.1-a,2-¢,3-b,4-d Y(2)=1 1 z'%7 %z"'2+ gz”]’ z's
D.1-d,2-b,3-c,4-a .
Taking .Z.T.
[MCQ - 2 Marks] e . »
y[n] =iw(m@3)i 0. 50i(P+

Ans. C o~
2.50i8ni 4 ( n5)
Sol. Duality table

Correct answer (A)

Time domain Frequency domain
q y 31. Let m(t) be a bandlimited signal with
Continuous | - | Aperiodic bandwi dth B and eomn=e€0Bgy E.
Aperiodic - | Continuous the energy of sitgnal m(t)
Discrete - | Periodic
A E B.E
Periodic - | Discrete "4 '

12
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C.2E D. E

2

[MCQ , 2 Marks]
Ans. D
Sol. m(t) « BB wM( W

Let M( w) be as follows
M(ow)

r' s

B

1 2
E= —AaM Q
2p AN

18 .
E= —nLta@
2p
E-= LZB
2p
Y E= E
p
Now, y(t) = m(t) . cos( wot) @ y(w)
Y(w)
1/2
-11B -10B -9B 0 9B 10B 11B "
1 ° 2
E, = — fAlY Qo
y 2p_rl| (V\M
131 %
= 20— R 5d
2p 98332_ =
= i(l]_B T QB): @ = E
4p p 2p

Ey=

N m

32. Let xi(t) and x 2(t) be two band limited
signals having bandwidth.
B = 4 {03 Trad/s each. In the figure
below, the Nyquist sampling frequency in
rad/s, required to sample y(t) is?

[MCQ , 2 Marks]

13

Ans.

Sol.

@EYUs
cos(4rn x 10%t)

|

X, ()

cos(12x x 10t) y(t)
X,(t)
A 8¢ x3® 10 B.20¢ x* 10
C.40¢ x* 10 D.32¢ x* 10
D

Signal y(t) is bandlimited to 8 kHz.

Nyquist rate, f s=2f n =2x8x10 3=16

kHz
32¢ Jradiséc
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