GATE 2026 TEST SERIES

Electric Circuits

Test 2



In circuit below, the switch is openat t =0, if i(t) =5 + 3¢ 10t A fort > 0,
then value of R, R; and L are respectively
i(t)

40v(®) SR, A0

T WW
L. R,

A) 8Q,3Q,128H

B) 5Q3Q,%H

c) 3Q,80,128H

D) 3Q,5Q, %H



This is step response of first order circuit.

t

i(t)=160)+[1(0)~ ()™ comparing i) = 5 + 3¢
—> I(0)=35
> 1(0) - I(x) =3

—>l=16
T

So.t>0:

t<0:
1(0)
40v(®)
AN
R»
= K0}—-5=3
1(0) = 8A
1(0)= M s —>R,=5Q....... (2)
Solve (1) and (2)
40 =5R; + 25
R; =3Q

T
R, R,+R, 16
R,
5+3 16
=t
2



2. The voltage V in circuit shown is

1Q
AW
¥ 10 £
5.,0°v(~) IF==V
o=1 _ 1H _
rad/sec
A) S[1+j3lV

B) 1.66[1+;]V
c) [B3-j1]V

p) 0V

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



MW

- 103 -

5.,20°V(>) B iTo==al

e +j1Q§ —
10
WW-

+ +
5.20°V(~) — ||V

2—3| 2+
_ 53—
4+1
V=3-j1)V

So. stzo[l'J,](zﬂ)




The nature of current i(t), when switch is instantly closed at t = 0

1S

=0
—
 fmonet @ L

A) Sinusoidal

B) Impulse

c) Ramp
D) DC current

Correct Answer: A Not Attempted : & Marks : 1/0.33 (-Ve)

Pure L-C [Loss less] circuit is undamped as capacitor is charged, so

sinusoidal option (a)



4 The value of impedance Z at its natural frequency is

160uH
-—
100Q3 ——25nF
Z L
A) 100Q
B) 640
c) 80Q
D) 40Q

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



First find natural frequency circuit

Z=joL +[R//;j|

joC
. R . R[1-joRC]
=1L+ — =jaol + — -
J 1+ JoRC J 1+ o’ R2C> © = 300k rad/sec
: . ; o R

. +j _— ®R*C oW, 1mmpedance a 18 Irequency 18 purely résistive so 1+ oR2C

1+o’RC? 1+ 0’R*C’ 100

zZ- . B =640
At natural frequency ‘Z’ is purely resistive, so, 1+(300x10° (100) (25x107f
oL = ml} C 5
1+@R°C”

L + ®?R2C2L = CR?

o = E =9x10"
RCL



The following circuit shown, resonates at frequency

4H
10£ 1F Z:R+HjcoL+_1 ]//_1 }
Wi T | joC | joC
| |
|| 1Y
. e
O, R culc oC
o)
A) All frequencies oC) aoC
At resonance, Im [Z] =0
1
B) Erad/sec " [m- 1]—03@— .
’ oC JLC
C) Srad/sec 1 1

=(.5rad /sec
D) 1rad/sec

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



In the circuit shown below, current i(t) fort >0 is

=0

9kQ

MWW =Tir,

ey e
18v(E v(t) 29kQ
A)  6e167mA
B) 9t OMmA
C) eL.67tym A
D) 4e2083mA

Correct Answer: C Not Attempted : ©&

Marks : 1/ 0.33 (-Ve)



~

This is source free first order circuit, so, v(t)=v,e

=0 okQ
WW
+
18v(Z Vo 2 0k . .
| So. v(t) = voeT =Q0¢"m
V=9V
= Req Cog 000,
72
i(t)= v(t) _9e — 1o~ #1167t A
9kQ ok

guFZI $9kO

72



In circuit shown below ABCD parameters of two port network are

4 20
[01 2}. What should be the value of load R; to transfer the

maximum power?
10Q
ANN—
ok 2-port
Vi W Re
40
Ay —Q
3
B) 10Q
c) 4Q
p) 8Q

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



Vi =4V, - 201,

[,=0.1V,-2I,

To obtain maximum power transfer, we have to calculate Thevenin
impedance across load terminal so,

I 100 L
MW

2-port
N/W Va

Substitute V{ =— 10I; in above equations.
—10I; =4V, - 201,

—10[0.1V,;-21] =4V, - 201,

So. 401, =5V,



t=0"

2 10Q2
What is the value of io) ? e
dt 100 %IOQ
sov() -
t=0 Y i —25V
| | =
10Q -
AN EA
IOQ 3 % IOQ = O"":
sov(®) 1
5mH —10pF 10Q 10Q
sov(%) /> H—
A) 1kA/sec VE 2 (£)osw
B) SkA/sec KVL
] A -50+§(1o)+vL( *)=0
D) 25kA/sec
Vi (07)=25
Correct Answer: B Not Attempted : € Marks : 2/ 0.66 (-Ve)

di(o*)z Vi (0*)= 3. SRR feec
dt L 5m




9 An initially relaxed RC series network with R =2 MQ and C =1 pF is

switched on to a 10 V step input. The voltage across capacitor after

2 seconds will be

A) Zero

B) 3.68V

C) 6.32V

p) 10V s
Correct Answer: C Not Attempted : € Marks: 1/0.33(-Ve) VC(t) = meal+ (Vinitial—vﬁnal) eRC

s | o

V()= 10+ (0-10) e 2 =10(1-e 2 )

V.(1)|_, =10(1-¢") =632V
R
WW +

10V—= s W)




A source of intemal resistance, R; is to be matched, at angular frequency
®, to a purely resistive load R, (where R, > R;) by means of the coupling

circuit shown in figure. The expressions for L and C in terms of Ry, R; and

oa
& : || ;
i L§ i =R
o PN BN : For matching we must have:
C(}uplmg circuit j _]a)L R«
R [ R c:i\[ 1 M=S a)C R, +jolL
A) .
® (Rz —Rl) ® Rl(Rz _Rl) _ . '
Equating real and imaginary parts,
R, = R,
) L=oRr R CTAR ) L =CRR; and Rj»’LC =R,»2LC - R,
R 1 1 R R, R 1 1
B= ! 3 = g E oL L — = ! 2 C ——
a sz(RﬁRI) ©(R,+R,) ® J(RQ—RI) co\/Rl(R:—Rl)
s B _OR;, _ R,

R2+R2" RZ+R?

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



11.

For the circuit give in figure, the applied e.m.f. is given by:

E =10 + 12sin2xft + 9sin[4=ft + (7/4)]V

and L is a pure inductance whose reactance at frequency fis 2Q and C is
a pure capacitance whose reactance at frequency f is 6Q. The resistance

of Ris 5Q.

The r.m.s. value of the total current(in A) taken from the supply is

Correct Answer: 4.5 Answer Range: (4, 5) Not Attempted : € Marks:2 /0 (-Ve)



The reactive components have no effect on the steady component

of current due to the steady component of p.d.

At frequency 2f,
8 | =E;’C=E=2A e
. DC R 5 1
oL =40, —=3Q
At frequency f, oL
I T 2 : =9(5-!3)
oL " 4—-(5xj3)/(5—-13) 12+j5
12 3(5—j6)
L = =
o) = 52 (5% j6)/(5-j6) 3—J5 " Df(oek) = 9/(25+9) =4.04A
T J(144+25)
. | . WY .
T J(9+25) v 2Rffraig) T
e T = Ak Total I, = /(2% +2.84 +2.85)=4.5A

V2



12.

For the circuit shown in the given figure,

1002

T

A) 10°V/sec

B) —106V/sec

c) 103 V/sec

p) —103V/sec

Correct Answer: B Not Attempted : ©

AN
_tic(t)
ImHS 1uF=v M una

dv_(07)

is
dt

Marks :1/0.33(-Ve)

100Q
WV

-

¥ iL(0-) ve(0-) f) 1A

ve(07)=1x100=100V = v¢(C
i]_ (0") =1A= iL(O’)
t=0"

100Q

1A

1A 9

ic (0*)=-1

Cdv,_(07)
dt

dv(O*) = =k —108V /sec
dt C

=-1




The circuit below contains a rapid acting switch S. After the circuit has
reached a steady state, the switch is closed and automatically re-opens
permanently when the current through it becomes zero. Find for how

long the Switch remains closed?

30002
AN
-
1mH§ 5 300V
0.001uF—— =]
A) 15.5pusec

B) 15.5 msec

c)y 3.48usec

D) S50msec

Correct Answer: C Not Attempted : © Marks : 2/ 0.66 (-Ve)



Before closing, the charge q on C is CV and dq/dt = 0.

After closing

dt dt

dv v
8 e =
gt 1t

1
JLC)

The current through S = 2 C oy
R dt

.. v=Vcos ot where o=

- ¥ +®CV sin ot
R
. switch opens when
®CVsin ot +% =0

osinex = —L
oCR

. 1\/?
TsSmot=——_{—
RYC

L=103H.C=10"°.,R=3 x103Q. ® = 10%ad/sec

Lsmot=-1/3

oot =[7t+ sin ™ %)u sec

= 3.48usec



14.

L

Consider the following network

20 I
A e

+
Vi

-

4
510 220 B3 v,

o

The transmission parameters are

=t
4

A) 3

c)

4
g
-

16

5
i)

-1 |
8 )

Comrect Answer: C Nat Attempted

Marks : 2 / 0.66 (-Ve)

: Nodal = -I; + T‘+ 0
=>1;=151V;-0.5V, ........ (1)
Nodal = -1, + 31; + \; +V2;V‘ =0

=>5L=3;+V,-0.5V;...... (2)
Substituting eqn. (1) in (2)
=1, =4V;-0.5V,

Substituting eqn. (3) in (1)

= 1.5(1V2 ﬁullzj-o.sv2
g8 4

-5 3
= i

Fromegns (3) & (4)
[ o

8 4
-5 3

16 8

==



15.

Consider the following circuit for maximum power transfer to 6 Q

resistance, determine value of n.

36Q2

MV

3|8

A) 6

B) 2.6

€} «6
1

Correct Answer: D

1:n

§6Q

Not Attempted : €

Marks:1/70.33 (-Ve)

Rs= 360

WV

@

N,
N

1

[

For MPT = R; =R

2=36
n
© —36
n
36 6
1
n=——
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