GATE 2026 TEST SERIES

Electric Circuits

Test 1



The resistance R of a filament lamp is related to the current by the
following equation:

R =50 + 12001 ohm, where I is the current (A).

What is the value of the resistance(in Q) ,when a voltage of 240V 1is

applied to the lamp?

Correct Answer: 563 Answer Range: (560 , 565) Not Attempted : 5 Marks : 2 /0 (-Ve)



V=IR=1I(50 + 1200I), .. 240 =501 + 12001

~5+./25+11,520 -5+107.45

orl=
240 240
Taking the positive root, [ = ki =0.427A ,
240
R = 240 — 5630

0.427



The equivalent resistance Req (in Q) seen by the current source Iy 1s .

1Q
I e 1 oY
2QsV,

Correct Answer: -3 Answer Range: (-3, -3) Not Attempted : & Marks :2/0 (-Ve)



2[+Vy] =V
2L+ 2V =Vy
2L, =V,
Ve =-2I

So, ¥, _—[—21 |=R,

S0, Req

|

cﬂ.\|v



3.

A steady voltage of 100V is applied to a 2-H inductor. What is the value

of energy stored after 10sec, given that the current at t = 0 was zero?

x) SkJ
B) 2.5k) 1 10
10)=—| vlt)dt +il0
c) 0.25MJ] ( ) -‘.0 ()d ( )
1IMJ 10 ) "
- = lj' 100dt , since 1(0)=0
Correct Answer: C Not Attempted : € Marks : 1/0.33 (-Ve) 2%
= %[100]2," =5004.

S
-

W=—LI

bo | = b =

x2x500% =0.25MJ .



For circuit shown in figure Vg = 20V when R = 10Q and Vi = 30V,
when R =20Q. For R=80Q. Vy is

DC +
Network R§ YR
A) 48V
B) 60V
c) 120V
D) 160V

Correct Answer: A Not Attempted : & Marks : 2 /0.66 (-Ve)



Use thevenin’s equivalent

R
AW :

Vi @) R§ Vr

Step - 1
—Vm+2Rm+20=0
Step - 2
—Vm+%RTH+30=O

So, Bﬂ:lO—)Rm =20Q
2

So, Vg =60V
So,1fR=80Q

20Q

AW e
60V<i$ R% Vr




If total inductance seen from terminal a-b in the network 1s equal to

4mH, then what will be the value of L(in mH)?

a

£ 4mH
12mH
LT = —

: )

Correct Answer: 6 Answer Range: (6, 6)

Not Attempted :

Marks : 2 /0 (-Ve)



LT—’

8mH§

12mHE

gL

Lt = [8//[4+12//L]JmH

8//

8//| 4+

12%, |
12+L |

| 12+L

s

mH

'48+16L]

I 8{48+16L]
i 12+L

96 +8L +48+16L

12+L

mH=[8[48+16L]]mH

818+ 3L

72 +12L =48 + 16L
4L =24
L =6mH




6.  Value of current I; in circuit is

A)
B)
C)

D)

2A
- W
\SA
BAIZ BAIZ
20A(1)
2L EM4A 2t6A
1 ’ |
10A
30A
2A
18A

Correct Answer: B

Not Attempted : ©

Marks : 1/ 0.33 (-Ve)



Apply KCL at Gaussian surface.

2A
W
SA
INEPEINE
20A
Si  EMA St6A
GalIssian surface
,=20+4+6



What is the value of current (in Amperes) through 1Q resistor across x-y
in the circuit shown in figure?

(rounded off to two decimal places)

18V @) A G> S5A § 1Q 15V




= Wp= e 3Q ¥ 4Q
— MM —YA 2 A~
1Q

18V (1“) We CD SA §IQ C) 15V
Rl

Y. 15
& Vol4—4=-|=-L2+_(butV, =18-6=12V
B( 4 5) 5 4( " )

v.|20+5+4]| 12 15
Va= 18—V (but Va = 2Vp) 51720 |75 4
Vo=18-V :
2Vo=18-Vo 29 [48+75
18 V3| 26) | 20
V,=— =6V ;

Vg =4.24V
By applying KCL at node b than

V,
. so current through 1Q resistor is — = 4.24A




What 1s the value of equivalent capacitance between terminals X —y in

below figure?
25F 25F
| | | |
N | |
= 3P
T | ]
10F 10F
_ y
A) 155F
BY ATSFE
c)y I83F
D) 195F

Correct Answer: B Not Attempted : & Marks : 2 / 0.66 (-Ve)



25F 25F

——15F
! || || |
10F P 10F
X

y

Here star pointat “D” has been replaced by equivalent delta having delta

branch capacitances C;, C; and C;

[ 2 <]



= 10x15 _ 498F
35 Cé
||
g JOUE o -
-~ 35 1
C3=10X10=286F | |
35 <[ e l
Cy Cs
| | | |
A y Cs 1s formed by series combination of C4 and Cs
) C, = (29.28)x(29.28) _14.6AF
| 2x(29.28)
G

5. Cxy = CetC3 = 14.64+2.86

C; = Cy+25=29.28F =17.5F
Cs=Cy+25 =29.28F



9. The dual of following network shown below is

ZHE —~0.5F
1V

203 320







10.  The total energy stored in a network will be (in mJ)

(rounded off to two decimal places)

éon §1mH
50

L AM

§10Q — luF

PN =

Correct Answer: 1.92 Answer Range: (1.8, 2) Not Attempted : © Marks : 2 /0 (-Ve)



It can be assumed that the circuit is in existence for a long time, and has

hence reached a steady state. In the steady state there are only 2 energy

storing elements.

For DC source inductor acts as a short circuit and capacitor as an open

circuit. Hence the circuit is as show be}pw.

’

WW

g
q

WOV —
% 10Q2

d

VC =30V

I =1.714A Therefore, energy in inductor = %Llf =1.47 ml

Energy stored in capacitor = %CV2 =0.45mJ

Total energy = 1.92 mJ



1. The approximate value of voltage V3 in the circuit given below is

i 10Q

A) 104V
B) 100V
c) 108V
D) 96V

Correct Answer: A Not Attempted : € Marks : 2 / 0.66 (-Ve)



By solving (1). (2) & (3)
1;=058 A HL=—668A 13=2.02A
S Vi=40(1; +13) = 104V

- 80-101y +201, +3013=0  ...... (1)
80—-101; +30 40(1; +13) =0  ...... (2)
15i1 = i3 —iz ...... (3)



12.

Find the maximum power delivered to R in the circuit in figure, when R

1s set for maximum power transfer?

2Q2 1Q
MY « . AW .

OV z60 (1)1A =R

A) 1W

B) 0.5W
c) 2W

D) 225W

Correct Answer: B Not Attempted : € Marks : 1/ 0.33 (-Ve)



Applying Thevinin theorem, the Thevenin equivalent has Thevenin

voltage of 2.25V and a Thevenin resistance of 2.5Q.

2.5€2

e d

(D)2.25V

VWV

SR

+b

According to the maximum power transfer principle, when R = Ry, =

2.5Q), the load R receives the maximum power.

The maximum power received by the load in this case is

(Vm/2)" _((225v)/2) _ 81

=0.50625W .

i R
Load R'rh

2.5Q 160



13. Consider the following network
41,
ok

o 40 @)3v
40

2Q)
WW-

The value of 1yin amperes is

(rounded off to two decimal places)

Correct Answer: -0.25 Answer Range: (-0.25 , -0.25)

Not Attempted : ©

Marks :2/0 (-Ve)



V-41-5 V-0 V-3
- - =

Nodal = : 5 0
=>4V -41,=11.......... (1)
ByKVL >V -2i;-3=0

=N 2T v 2)
Eq.(2)inEq. (1) > 421y +3) - 41; =11

=1 = —i—A=—O.25A



4. Consider the following circuit

\ e
Wy A\
40 202

8V T 220 _Z"Ry

The value of maximum power transfer to load resistor ‘Ry’ in watts is

(rounded off to one decimal place)

Correct Answer: 19.2 Answer Range: (19, 19.5) Not Attempted : € Marks:2 /0 (-Ve)



4Q 20 |
220 «— Ri=2+2|/4
_ 10
3
le
4A
V1 ~
8V 5 Vi

Nodal = ~ 54+ Y _4=¢
3 2

=>V=8V
ByKVL=>V+8-Vu=0
=>Vup=v+8=8+8=16V

1o,
3
AN o
16— R;=R; for MPT
= 10
° 3
VZ 162
=5 Ppx= —2-(W) = =192 W
max 4Rth( ) 110



> In the circuit shown below, the dependent source delivers the power

(in Watts) is

20 20
MWW * MWW

2A<T>§1 § 20 =AW

Correct Answer: 15 Answer Range: (15, 15) Not Attempted : Marks:1/0 (-Ve)



- -
ZACT Vi Vv 2Q <:.> 2Vi

Nodal:>—2+%+V+2Vl

=0=>V,+V=2-(1)

KVI=V{4-V=0=>V;-V=4-5(2)
Fromegqns (1) & (2) V;=3V& V=-1V

V+2V, -1+6 5§
So, I, = 3 T 5 :EA

= Py, =2 x3x5/2

= 15W (delivered)
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