
byjusexamprep.com 

1 

 
  

https://byjusexamprep.com/


byjusexamprep.com 

2 

 

 

GATE 2023 Electrical  Engineering : Major Highlights  

ü Overall Difficulty Level: Moderate to tough  

ü Difficult p aper as compare d  to last year  

ü MSQ w eightage: 8 Qs   

ü NAT w eightage: 25 Qs (All 2 Marks)  

ü MCQ w eightage: 31 Qs   

ü Easy to moderate  questions  from  Machine, Mathematics & Power 

Systems  

ü Conceptual questions  from  Network Theory & Signals Systems  

ü More numerical type questions   

ü Questions  from General Aptitude w ere  easy but time consuming .   

 

GATE 2023 Electrical  Engineering: Comparison with last 3 Yearsô Data 

 

S.No. Subject Name 2023 2022 2021 2020 

1 Power Systems 11 8 12 10 

2 Power Electronics 6 11 9 7 

3 Control Systems 9 8 8 9 

4 Electric Circuits 8 7 11 5 

5 Digital Electronics 4 2 3 3 

6 Analog Electronics 6 7 6 6 

7 Signals & Systems 12 8 8 9 

9 Electrical & Electronics Measurements 2 2 2 7 

9 Electromagnetic Fields 5 7 5 8 

10 Electrical Machines 11 12 8 11 

11 Engineering Mathematics 11 13 13 10 

 General Aptitude 15 15 15 15 

 Total 100 100 100 100 
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GATE 2023 Electrical  Engineering: Subject - Wise Marks Distribution  

 

Subjects 
Questions 

Total Marks 
1 Mark 2 Marks 

Power Systems 3 4 11 

Power Electronics 2 2 6 

Control Systems 3 3 9 

Electric Circuits 2 3 8 

Digital Electronics 2 1 4 

Analog Electronics  0 3 6 

Signals & Systems 4 4 12 

Electrical & Electronic Measurements 0 1 2 

Electromagnetic Fields 1 2 5 

Electrical Machines 3 4 11 

Engineering Mathematics 5 3 1 

General Aptitude 5 5 15 

Total 30 35 100 
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Section - A: General Aptitude

1 . How many triangles are present in the 

given figure?  

 

 A. 12  

 B. 16  

 C. 20  

 D. 24  

[MCQ -  1 Marks]  

Ans.  C 

Sol.   

 First half  

  

 Total triangles = 1 + 2 + 1 + 2 + 2 = 8  

 Ḉ So, for second half = 5 more triangles 

and after overlapped 4 more triangles will 

come.  

 Ḉ Total triangles = 8 + 8 + 4 = 20  

2.  A required with sides of length 6 cm is 

given. Th e boundary of the shaded region 

is defined by two semi circles whose 

diameter are the sides of the square as 

shown, the area of the shaded region is 

____cm 2
.  

 

 A. 6ɸ 

 B. 9ɸ 

 C. 20  

 D. 18  

[MCQ]  

Ans.  D  

Sol.   

 

Area of shaded = (2 × area of semi -

circle) ï 2 (unshaded common area)  

 Ḉ Area = 
22 r
ï2A

2

p
 

= ɸ(3)2 ï 2A 

 

Area of top portion = ()()
2r 1
ï 3 3

4 2

p
 

= 
9 9
ï

4 2

p
 

Ḉ Total unshaded area = 
9 9

2 ï
4 2

pè ø
é ù
ê ú

 

Ḉ Toal  shaded area = 
9 9

9 ï2 2 ï
4 2

pè ø
p ³é ù

ê ú
  

= 18   

3 .  Given a fair six - sided dices where the 

forces are labelled 1, 2, 3, 4, 5, 6. What 

is the probability of getting a ó1ô on the 1st  

roll of the rice and 4 on the 2 nd  roll  

 A. 1/3  

 B. 1/36  

 C. 5/6  

 D. 1/6  

[MC Q]  

Ans.  D  

Sol.  Probability of getting ion 1 st  roll and 4 on 

2nd  roll  

 = 
1 1 1

6 6 36
Ö =  
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4 . Which one of the following options 

represents the given graph.  

 

A.  f(x) = x 2 2ï|x|  

B. f(x) = x 2 ïx 

C.  f(x) = | x|  2ïx 

D.  f(x) = x 2 ï|x|  

[N AT]  

 

Ans.  D 

Sol.  f(x) = ïf(ïx)  

 Odd symmetry  

 So, by options,  

 f(x) = x 2ï|x|  

 f(ïx) = ïx2ï|x|  

 This is only option satisfying even figure.  
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Section - B: Technical  

 

1.  In the Nyquist plot of the open loop 

transfer function of G(s) H(s) = 
+3s 5

sï1
 

corresponding to feedback loop shown in 

the figure, the infinite semi -circular arc of 

the Nyquist contour in s -plane is mapped 

in to a point at.  

 

 A. G(s) H(s) = 0  B. G(s) H(s) = ï5 

 C. G(s) H(s) = Ð D. G(s)H(s) = 3  

Ans.  D  

Sol.   

  

So, 
s
lim G(s) H(s)
­¤

  

= 
s

3s 5 3
lim 3

sï1 1­¤

+
= =  

2.  Consider a lead compensator of the 

form  

s
1

K(s)
s

1

+
a=

+
ba

 ȁ > 1, Ŭ > 0. The 

frequency at which this compensator 

produces maximum phase lead is for 

rad/sec. At this frequency the gain 

amplification provided by the controller, 

assuming asymptotic Bode magnitude 

plot of K(s), is 6 dB the value of Ŭ, ȁ 

respectively.  

 

 A. 2,4  B. 3,5  

 C. 2.66  D. 1,16  

[ MCQ ]  

Ans.  A  

Sol.  
1

K(s)

1

b
+
a=
b

+
ab

 

Comer frequency 
Zero Pole

s ,
® ®

= a ab 

Ȓn = 4  = GM of (Ŭ, Ŭȁ) = ( )a ab = a b 

So, a b = 4  

 

Slop e = 20 = 
6ï0 6

log ïlog log
=

a b a b
 

b
log 0.3

20
b = =  

ȁ = 4 

4 2a b = Ý a = 

3.  The magnitude and phase plot of an LTI 

system are shown in the figure. The 

transfer function of the steering.  

 

 A. 2.51 e ï0.325   B. 2.51 e ï1.0475  

 C. 1.04 e ï2.5145   D. 
ï2.514se

5 1+
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[ MCQ ]  

Ans.  B  

Sol.  Magnitude = constant  

 Phase = linear function  

 So, G(jȒ) = keïjȒT 

20 log k = 8  

k = 2.51  

 = ïȒT 

ï ï(1)T T 1.05
3 3

p p
= Ý = =  

So, G(jȒ) = 2.51eïj1.05Ȓ 

4.  Consider a unity gain -ve  feedback 

system consisting of plant G(s) = 
1

sï1

and a proportional integral controller. Let 

the proportional gain and integral gain is 

3 and 1 respectively. For a unit step 

reference input, the final value of 

controller output and pla nt output 

respectively.  

 

 A. 1, ï1 B. Ð, ïÐ 

 C. ï1, 1  D. 1, 0  

[ MCQ ]  

Ans.  C 

Sol.   

  

2

C 3s 1

R s 2s 1

+
=

+ +
 

R(s) = 1/s  

Plant output C(s) = 
2

1 3s 1

s s 2s 1

+è ø
é ù
+ +ê ú

 

S.S. value Css = 
s 0

1
limsC(s) 1

1­

å õ
= =æ ö
ç ÷

 

Controller output W(s) = ? 

W × 
1

C
s 1

=
-

 

W = (s ï 1)C 

W(s) = ( )
2

1 3s 1
sï1

s s 2s 1

+å õ
³ æ ö

+ +ç ÷
 

S.S. value 
s 0
lim
­

 sW(s) = ( )
1

ï1 ï1
1

å õ
=æ ö

ç ÷
 

5.  Consider the state space description of an 

LTI system with matrices 

0 1 0
A , B ,

ï1 ï2 1

è øè ø
= =é ùé ù
ê ú ê ú

 C = [3, ï2], D = 1  

 For the input, sin (Ȓt), Ȓ > 0, the value 

of Ȓ for which the steady state output of 

the system will be zero, is 

_______(rounded off to nearest integer).  

  

[ NAT  -  2 Marks]  

Ans.  0  

Sol.  Given form is CCF model.  

 
v 1

0 1 0
A B

ïa ïa b

è ø è ø
= =é ù é ù

ê úê ú
 

C = 
0 1C C C D d= =è ø è øê ú ê ú 

So, T.F = 
( )1 0

2

1 0

b c s c
d

s a s a

+
+

+ +
 

= 
( )

( )

2

2 2

1 ï2s 3 s 4
1

s 2s 1 s 2s 1

+ +
+ =

+ + + +
 

T(s) = 
( )

2

2

s 4

s 1

+

+
 

T(Jɤ) = 
( )

2

2

4ï

1 j

w

+ w
 

At ɤ = 2, |T(Jɤ)| = 0 

So, output = 0 

6 . The block diagram shown in the figure, 

the transfer function 
Y(s)

R(s)
 is 
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 A. 
s 1

3s 2

+

+
  B. 

3s 1

s 1

+

+
 

 C. 
3s 2

sï1

+   D. 
2s 3

s 1

+

+

 

  

[ MCQ  -  2 Marks]  

Ans.  B  

Sol.   

  

 ( )
1

y 3R 2R y
s

= + +  

1 2
y 1ï R 3

s s

å õ å õ
= +æ ö æ ö

ç ÷ ç ÷
 

y 3s 2

R sï1

+
=   

  

7 . An 8 bit ADC converts analog voltage in 

the range of b 1, 0 to  +5V to the correct 

pending digital code as per the conversion 

characteristic shown in figure for V in = 

1.9922V. Which of the following digital 

output gives in hex is true?  

 

 A. 65 H  B. 67 H  

 C. 66 H  D. 64 H  

[MCQ -  2 Marks]  

Ans.  C 

Sol.  Resolution, V LSB = FL

n 8

V 5

2 ï1 2 ï1
=   

= 0.0196 V  

= 19.6 mV  

As per graph  

0 < V in < 9.8, output = 00 H  

9.8 < V in < 19.6, output = 01 H  

19.6 < V in < 29.4, output = 01 H  

29.4 < V in < 39.8, output = 02 H  

Vin = 1.992 V  

1.992

0.0196
 V = 101.63 > 101.5  

So, take (102)  

If it is less than 101.5  

Take 101  

So, (102) 10  = (?) H = (66) H 

8 . A semiconductor switch  need ed to block 

the voltage V of only one polarity (v > 0) 

during OFF state as shown in fig (1) and 

carry current in both directions during ON 

state shown in fig (ii) which of the 

following switch centration will realize the 

same  

  

 A.  
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 B.  

   

 C.  

  

 D.  

   

[M SQ]  

Ans.  A, D   

Sol.  Option A D are current in option -  A & D 

current can flow in both the direction.  

 

 And Blocking voltage shown in Figure.  

 

 

9 . The circuit shown in the figure has 

reached steady state with thyristor 'T' in 

OFF condition. Assume that the latching & 

holding currents of the thyristor are zero. 

The thyristor is turned ON at t = 0 sec. 

The duration in ȉsec for which the 

thyristor would conduct, before it turns 

OFF, is ______ (around off to 2 decimal )  

 

[ NAT ]  

Ans.  7.33   

Sol.   

 

 Under steady state capacitor is charged 

to 100 volt  with polarity shown in f ig . Let 

thy ristor is fired at t  =  0 

Current through thyristor will be  

+ s
s V

V C 1
sin t

R L LC
 

+ =
T1

1
25 50 sin t i (t)

1L
 

iT1(t) is zero 

at 

p
= p +t LC LC

6
  

-p
è ø= ³ê ú

67
2 10 sec

6
 

p
= m = m

7
sec 7.33 sec

3
 

10 . The single phase  rectifier consisting of 3 

thyristors. T 1, T 2 & T3 and a diode D 1 feed 

power to a 10 A constant current load. T 1 

& T 3 are fired at a =60° & T 2 is fired at  

a = 240°. The reference for a is the 

positive zero crossing of V in. The avg 

voltage V 0 across the lo ad in volts is 

(round off to 2 decimal)  
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[ NAT ]  

Ans.  39.79   

Sol.  

 

 

 

 

 

 

p p+a

a p+a

è ø
= - w wé ù
pê ú

+ a+ a+ a = +ê

w w +

aè ø è øú ê ú
p p

å õ
= + =æ ö
pç ÷

ñ ñ
2

0 avg m m

m m

0

1
V (t) V V sin td( t)

2

V V
1 cos cos cos 1 3cos

2

t

sin t d(

2

100 3
V (t) 1 39.79 vol

2

)

2

t

 

11 . The chopper circuit  shown in fig. (i) feeds 

power to a 5A DC constant current 

source. The switching freq uency  of 

chopper is 100 kHz. All the components 

can be assumed to be ideal. The gate 

signals of switches S 1 & S 2 are shown in 

fig. (ii). Av era ge. voltage across the 5 A 

current source is  

 

 

 

[ NAT  -  2 Marks]  

Ans.  6  

Sol.   

 

 

= =
0 avg

(20)(3)
V (t) 6 volt 

10
 

 

12 . For the three bus powers system shown 

in the figu re s, the trip sign al  to the circuit  

bre aker  km B 2 to B3 are provided by over 

current relay R1 to R 9 respectively. Some 
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of protected for short circuit  fault  at  any 

part of the system d/w  bus 1 and  R-L load  

with isolation of minimum portion of the 

network using minimum numbers of 

direction al  relays is  

 

  

 

[MCQ -  2 Marks]  

 A.  R3 and R 4  are directional over currents 

relays blocking fault toward bus 2 and R 7 

is direction overcurrent  relay blocking  

faults towards bus 3 . 

 B. R3 and R 4 are directional overcurrent 

relays blocking  fault  towards line 1 and   

line 2 respectively .  

 C. R3 and R 4 are directional overcurrent  

relays blocking fault  toward line 1  and 

line 2.  

 D. R3 and R 4 are directional overcurrent 

relays blocking fault toward line 1 and line 

2 Respectively R 7 is directional 

overcurrent relay blocking faults towards 

line 3 and R 5 is direction overcurrent relay 

blocking fault towards bus 2.  

[ MCQ  -  1  Marks]  

Ans.  C  

Sol.  Relays which see the current reversal in 

case of fault should be directional relays.  

Also in  case of a fault in a line section . 

The relay toward the generation side 

should respond first.  

13 . A 50Hz, 275 kV line of length 400 km has 

the following parameter, R = 0.035 ǹ/km, 

L = 1m H/km  + 11km; C = 0.01 ȉF/km 

the line is represented by nominal -ɸ  

model with the magnitude of sending end 

and receiving end voltages of line 

(directed by V S and V R respectively) 

maintained at 275 kV, the phase  angle 

difference ȅ  between VS and V R required 

for maximum possible active power to be 

delivered to the receiving end in degree is 

____  (rounded off to 2 decimal places)  

 

[ NAT  -  1  Marks]  

Ans.  83.64   

Sol.  R = 0.035 r/km  

 L = 1 mH/km  

 Nominal -p matter  

 |V s| = |V r| = 275 kV  

 For P max , d = b 

 

 = b-d - b-a
2s r

r n

V V | A |
P cos( ) V cos( )

|B | |B |
 

-d = q = 1 125.6
tan

14
 

= tanï1(8.97)  

d = q = 83.638°  

14 . The bus admittance (Ybus )  matrix of a  

3-bus power system is given below :  

-è ø
é ù

-é ù
é ù-ê ú

1 j15 j10 j5

2 j10 j13.5 j4

3 j5 j4 j8

 

 Consider that there is no shunt inductor 

connected to any of the buses, which of 

the following can not be true?  

 A.  Line charging capacitor of finite value 

present in line 2 -3 only.   

 B. Line charging capacitor of finite value 

present in line 2 -3 only and shunt 

capacitor of finite value present in bus 1 

only.  

 C. line charging capacitor presenting all 3 

lines 

 D. Line charging capacitor of finite value 

present in line 2 -3 only and shunt 

capacitor of finite value present in bus 3 

only.  

[MCQ -  2 Marks]  
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Ans.  B, C , D   

Sol.  Let all buses have shunt capacitors and 

all lines have all charging capacitance.  

 

 y12  = ïy12  = j 10  Ý y12  = ïj 10  

 y31  = ïy31  = j 5 Ý y31  = ïj 5 

 y23  = ïy23  = j 4 Ý y23  = ïj 4 

 y11  = y 10  + y ch12 /2  + y ch31/2  + ( ïj 10) + ( ïj 5) 

= ïj 15  

 y10  + y ch12/2  + y ch31/2  = 0  

 ych12/2  + y ch31/2  = ïy10  

 Shunt  element should be inductor which 

is not possible.  

 Hence, y ch12/2   and y ch31/2  should be zero.  

 y22  = y 20 +  y12  + y 23  + y ch12/2  + y ch23/2  = 

ïj13.5  

 ych12/2  + y ch23/2  + y 20  = j0.5  

 ych23/2  + y 20  = j0 .5  

 Bus 2 will have some shunt capacitor and 

line 2 -3 will have some line charging 

capacitance.  

 y33  = y 30  + y 13  + y 23  + y ch23/2  + y ch31/2  = 

ïj8  

 y30  + y ch23/2  + y 31/2  + ( ïj5) + ( ïj4) = j8  

 y30  + y ch23/2  + y 31/2  = j1  

 Similarly, bus 3 have same shunt 

capacitance and line 2 - 3 will have line 

charging capacitance.  

 

 y20  + y ch23/2  = j0.5  

 y30 + y ch23/2  = j1  

 These two equations have infinite 

solutions.  

15 . The expressions of fuel cost of two 

thermal generating units as a function of 

the respective power g eneration P G1 & 

PG2  

 (PG1) = 0.1 a P 2
G1 + 40 P G1 + 120 Rs/hr  

 0 MW Ò PG1  Ò 350 MW 

 F2 (PG2) = 0.2 P G
2 + 30 P G2 + 100 Rs/hr  

 0 MW Ò PG2  Ò 350 MW 

 Where óaô is a constant .  For  the   given 

value of óaô optimal dispatch requires PG1 

= 175 MW & P G2 = 115 MW. With the load 

remaining unchanged,  The value of óaô 

increased by 10% and optimal dispatch  is 

carried out. The changes in P G1 & the total 

cost of generation, F  = (F1 + F 2) in Rs/hr 

will be as follows.  

 A.  Both P G1 & F will increas e 

 B. PG1 will decrease & F will  increase  

 C. PG1 will increase & F will decrease  

 D. Both P G1 & F will decrease  

[MCQ -  2 Marks]  

Ans.  B   

Sol.  

 
( )
( )

= + +

= + +

1

2

G1

2

1 G G1 G1 s

2

2 G2 G G2 s

G1

0 P 350MW

F P 0.1aP 40P 120R / hr

F P 0.2P 30P 100R /

W

h

0 P 0M

r

35

 

 
= =ë

ì
=í

D G1

G2

P 290,P 175MW
a

P 115MW
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= =ë

= ì
=í

D G1

G2

P 290, P ?
a' 1.1a

P ?
 

 Changes in P G, and total cost of 

generation  

F(F1 +F 2)  

= +

= +

=

1

1 2

1
G

1

2
G2

G2

1 2

G G

dF
0.2a'P 40

dPG

dF
0.4P 30

dP

dF dF

dP dP

 

+ = +

³ + = ³ +

= =

1 2G G
0.2aP 40 0.4P 30

(0.2 175)a 40 0.4 115 30

36
a 1.028

0.2 x175

 

aô = 1.013 

0.2 x 1.13 P G1 + 40 = P G2 + 30  

PG1 + P G2 = 290  

0.626 P G1 + 10 = 0.4 (290 ï PG1)  

PG1 = 169.329 MW  

PG2 = 120.67 MW  

Hence, P G1 decreases and F is increase.  

16 . The three bus power system shown in the 

figure has one alternator connected to 

bus 2 , which supplies 200 MW and 40 

MVAR power. Bus 3 is infinite bus having 

a voltage magnitude |V 3| = 1.0 pu and 

angle of ï15°. A  va ri able current source , 

| I | f᷁ is conne cted as bus 1 and controlled 

such that the magnitude of bus 1 voltage 

is maintained at 1.05 pu and phase angle 

of source current f =  ȅ1 ±  p/2, where ȅ1, 

is the phase angle of bus  1. Voltage the 

thr ee buses can be categorized for load 

flow analysis as:  

 

 A.  Bus 1 -  slack bus, Bus 2 PV   bus, B us 3 

PQ bus  

 B. Bus 1 -  PV Bus, Bus  2 -  PQ bus ,  Bus 3 

-  Slack bus  

 C. Bus 1 -  PQ bus, Bus 2 -  PQ bus, Bus  3 

ï Slack  bus  

 D. Bus 1 -  PV bus, Bus 2 -  PV bus,  Bus 3 

-  Slack bus  

[MCQ -  1  Marks]  

Ans.  B   

Sol.  

  

 BUS ï 1 = PV bus  

 BUS ï 2 = PQ bus  

 BUS ï 3 = sluck bus  

PV Bus is a bus  which h as at  least one 

generator connected and if there is 

additional voltage  control capability its 

called a special PV Bus. Bus 1 is voltage 

controlled bus.  

Bus-  2 has real and reactive powe r 

specified, hence,  it is a PQ bus.  

Bus 3 is infinite bus. Where voltage 

magnitude and phase angle is specified 

hence it is a slack bus.  

17 . The two  bus power system shown in the 

figure (i) has alternator supplying a 

synchronous  motor  load through y -ǧ  

transformer, the positive negative and 

zero sequence diagram of the system 

shown in figure (ii), (iii) and (iv) 

respectively. All reactance in the 

sequence diagrams are in pu for a bolted 

line to line fault (fault impedance  = 0) 

between phase b  and c at bus 1 

neglecting all prefault current the 
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