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m In the circuit shown in figure, Xis an element which
always absorbs power. During a particular
operation, it sets up a current of 1 amp in the
direction shown and absorbs a power P_ It is
possible that X can absorb the same power P_for
another current i. Then the value of this current is

ILI

| SS— |
L ‘)
6" 1Q

@ (B-+14)Amps (b) (3+~/14) Amps

(c) 5Amps (d) None of these
[1996 : 1 M]
m A practical current source is usually represented
by
(a) a resistance in series with an ideal current
source.
(b) a resistance in parallel with an ideal current
source.
(c) aresistance in parallel with an ideal voltage
source.
(d) None of these [1997 : 1 M]

m A 10V battery with an internal resistance of 1 Q is
connected across a non-linear load whose V-1
characteristic is given by 7/ = V2 + 2 V. The

current delivered by the battery is ............. A.
[1997 : 2 M
m The value of E and I for the circuit shown in the
figure, are ......... Vand .......... A.
; 10 10
AVAVAVAV AVAVAVAV
2A
ECi) EEGQ E§4Q E§1g
[1997 : 2 M]

m The voltage and current waveforms for an element
are shown in the figure. The circuit element is
and its value is

Basics

i()
2AF------ .
|
I
|
0 2s Time
v(t)
2V
0 2s Time

[1997 : 2 M]

m For the circuit shown in the figure, the capacitance
measured between terminals Band Y will be

A
1
T

O

c

CS

il-— I—/\

2
(Cs +3C,)
2

Cs
(a) Cc + (_) D)

() C, +(C—j

©) (d) 3C,+2C,

[1999 : 1 M]

IWAl \When aresistor Ris connected to a current source,
it consumes a power of 18 W. When the same R
is connected to a voltage source having the same
magnitude as the current source, the power
absorbed by Ris 4.5 W. The magnitude of the
current source and the value of Rare

(@ J18Aand1Q (b) 3Aand2Q

(c) 1Aand 18 Q (d) 6Aand 0.5Q
[1999 : 2 M]

m When a periodic triangular voltage of peak
amplitude 1V and frequency 0.5 Hz is applied to
a parallel combination of 1 Q resistance and 1 F
capacitance, the current through the voltage
source has waveform.

o _[1LIL o AW

[1999 : 2 M]
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m The circuit shown in the figure is equivalent to a

load of
; 20
o MWW
40 Eé <t> 21
O
4 8
—Q —Q
@ 3 (0) 3
(c) 4Q (dy 2Q [2000 : 2 M]

m Two incandescent light bulbs of 40 W and 60 W
ratings are connected in series across the mains.
Then
(a) the bulbs together consume 100 W.
(b) the bulbs together consume 50 W.
(c) the 60 W bulb glows brighter.
(d) the 40 W bulb glows brighter. [2001 : 1 M]

m Consider the star network shown in the figure. The
resistance between terminals Aand Bwith terminal
C open is 6 Q, between terminals B and C with
terminal Aopenis 11 Q, and between terminals C
and A with terminal B open is 9 Q. Then

A
RA
Re R,
B
co
(@ R,=4Q Ry=2Q R,=5Q
b) R,=2Q,Ry=4Q R,=7Q
(c) R,=3Q,R,=3Q R, =4Q
(d) R,=5Q,Ry;=1Q,R,=10Q [2001:2M]

m A segment of a circuit is shown in the figure
V,=5V, V,=4sin2t The voltage V, is given by

Q
1A
o
50 Vq
2A C1F
Pe—0Q Al—or
VC
+ .
2Hg Vv,
S

(@) 3-8cos2t (b) 32sin2t
(c) 16sin2t (d) 16cos 2t [2003 : 1 M]

m The figure shows the waveform of the current passing
through an inductor of resistance 1  and inductance
2 H. The energy absorbed by the inductor in the first
four seconds is

0 f } t
2s 4s
(a) 144 (b) 98J
(c) 1324 (d) 168J  [2003:1 M]

m In the figure, the potential difference between
points Pand Qs

(@) 12V (b) 10V
©) -6V (d) 8V [2003 : 2 M]
m In the figure, the value of Ris
RQ
AVAVAVAV
140 10
AVAVAVAV ‘v‘v‘v‘v
10A g 5A
220
100 V (jP ) @ 40V
(a) 10Q (b) 18Q
© 240 d) 129  [2003:2 M]

m In the figure, the value of the source voltage is

10 Q 6 Q
AAAA Va AAAAJ 2A
VVVy VWV—70

w@®  EFes Oc
a
(@ 12V (b) 24V
(c) 30V (d) 44V [2004 : 2 M]
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In the figure, the value of resistance Rin Q is (a) -3V (b) OV
10Q oA (c) 3V (d) 5V [2008 : 2 M]
AAAA
o m In the circuit shown in the figure, the value of the
< & current i will be given b
100 v(:) 1002 =k l g Y
< < 1Q a b 3Q
—WW—t_V,, 9
(@ 10 (b) 20 v@® 102 10) O,
(c) 30 (d) 40 [2004 : 2 M] T T
B ey T e n e 08 @osiA @ 1208
pectively. 1 2 8NA Mg (©) 1.75A (d) 25A  [2008: 2 M]

Q of an equivalent star-connection are
a

Ry
Rs R,
c b
(@) 25,55 (b) 5255
() 5,525 (d) 2.5,5,2.5[2004 : 2 M]

m The rms value of the currentin a wire which carries
ad.c. current of 10 A and a sinusoidal alternating
current of peak value 20 A is

(@ 10A (b) 14.14A
(c) 156A (d) 17.32A [2004:2 M]
m In the figure given below the value of Ris
8A AI?A
l Yyvy
1oov[ 1OQE§ Eémg

(@ 25Q (b) 5.0Q
(c) 75Q (d) 10.0Q [2005:1 M]

m A 3V dc supply with an internal resistance of 2 Q
supplies a passive non-linear resistance
characterized by the relation Vj, = 12, . The power
dissipated in the non linear resistance is
(@ 1.0wW (b) 1.5W
(c) 25W (d)y 3.0wW [2007 : 2 M]

m Assuming ideal elements in the circuit shown

below, the voltage V,, will be

2Q

AAAA
vyvy

w® v ) @

b

a

The current through the 2 kQ resistance in the
circuit shown is

1kQ  ~ 1kQ
AAAA A
yvvy \AAAJ

(@ O0mA (b) 1mA
(c) 2mA (d) 6mA [2009 : 1 M]

m How many 200 W/220 V incandescent lamps
connected in series would consume the same
total power as a single 100 W/220 V incandescent

lamp?
(@) Notpossible (b) 4
(c) 3 (dy 2 [2009 : 1 M]

m The equivalent capacitance of the input loop of
the circuit shown is

iy 1kQ 1kQ
1kQ E§ 49 iy
Input == 100 uF
190P 100 yF
° T
(@ 2uF (b) 100 uF
(c) 200 uF (d) 4uF [2009 : 2 M]

(WA For the circuit shown, find out the current
flowing through the 2 Q resistance. Also
identify the changes to be made to double the
current through the 2 Q resistance.

vs=4v<j> I=5A D

A
LA
N
©
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(@) (5A;PutV,=20V) EEH v, - v =6V then v -V, is
(b) (2A;PutV,=8YV) R v, 2 V, R
(c) (5A;Put Is =10A) MW MWW MWW
(d) (7A;Puti,=12A) [2009 : 2 M] r "
EBX] As shown in the figure, a 1 Q resistance is RZ RE 1o RZ 10V
< < < +
connected across a source that has a load line Ww
v+ i =100. The current through the resistance is I D AAA
+ 17 = v u V \AAA
i 5V c oA D R
4=
Source v 11 o (@ 5V (b)y 2V
!.l (c) 3V (d 6V [2012: 2 M]
— m In the circuit shown below, the current through the
(@) 25A (b) 50A inductor is
(c) 100A (d) 200A [2010: 1 M]

m If the electrical circuit of figure (b) is an equivalent
of the coupled tank system of figure (a), then

(b) Electrical equivalent

, Bare resistances and C, D capacitances
, Care resistances and B, D capacitances
, Bare capacitances and C, Dresistances
, Care capacitances and B, Dresistances

[2010 : 1 M]

If the 12 Q resistor draws a current of 1 A as shown
in the figure, the value of resistance Ris

RSIKSIRSINC)
>>>>

1Q R
AMA AAA
VVVv Wy

(c) 8 (d) 18Q
[2010 : 2 M]

2 -1
(a) T4 (b) Ty
1

[2012: 1 M]

m Three capacitors C,, C, and C, whose values are
10 uF, 5 uF, and 2 uF respectively, have breakdown
voltages of 10V, 5V and 2 V respectively. For the
interconnection shown below, the maximum safe
voltage in volts that can be applied across the
combination, and the corresponding total charge
in uC stored in the effective capacitance across
the terminals are, respectively

c, cC

3
It
A
C1
(a) 2.8and 36 (b) 7and 119
(c) 2.8and 32 (d) 7and 80
[2013 : 2 M]

m Consider a delta connection of resistors and its
equivalent star connection as shown below. If all
elements of the delta connection are scaled by a
factor k, k > 0, the elements of the corresponding
star equivalent will be scaled by a factor of
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R, Re Rs
o A'A'A'A' ¥o) o AAAA NAAA o
[+ O [+ 0
(@) K2 (b) k
(©) 1/k o) Jk [2013 : 1 M]

m The three circuit elements shown in the figure are
part of an electric circuit. The total power absorbed
by the three circuit elements in watts is

10A—> — 8A

—-—is i1
100 V J_ 80V

—= 15V

[2014 : 1 M, Set-1]

m An incandescent lamp is marked 40 W, 240 V. If
resistance at room temperature (26°C)is 120 Q, and
temperature coefficient of resistance is 4.5 x 103/°C,
then its ‘ON’ state filament temperature in °C is
approximately [2014 : 2 M, Set-1]

In the figure, the value of resistor R is (25+éj
ohms, where [ is the current in amperes. The

current I is
I

300V = HR

[2014 : 2 M, Set-1]
m The power delivered by the current source, in the

figure, is

1
D
O/

1Q 10Q

AAAA AAAA

\AAAJ yyvy

+ s
1v<_) Q 2A S1e

[2014 : 2 M, Set-3]

m The voltages developed across the 3 Q and 2 Q
resistors shown in the figure are 6 V and 2 V
respectively, with the polarity as marked. What is

the power (in Watt) delivered by the 5 V voltage
source?

(@ 5 (b) 7
(c) 10 (d) 14 [2015: 1 M, Set-1]
m In the given circuit, the parameter k is positive,

and the power dissipated in the 2 Q resistor is
12.5 W. The value of kis .

20 50
AAAA AAAA
+V¥/VV_ VVVy
0
100
4v<i> ) sA
KV,

[2015: 2 M, Set-1]

m The current i(in Ampere) in the 2 Q resistor of the
given network is

>
5vCi> 220
<>

[2015: 1 M, Set-2]

m R,and Rgare the input resistances of circuits as
shown below. The circuits extend infinitely in the
direction shown. Which one of the following
statements is TRUE?

20 20
c_AvAvAvAv A'A'A'Av A'A'A'A' _______
< < <
R4 1955 192 19%—»
c _______
20 20 Q
o AAAA AAAA ANAAN—— .
yvyvy yvyy yyvy
RB > < < <
_>1QE§ 1955 1955 1955——
c ,,,,,,,
(@ R,=ARg (b) R,=Rg=
() Ry<Ag (d) Rg=R,/(1+R,)

[2016 : 1 M, Set-1]
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m In the portion of a circuit shown, if the heat
generated in 5 Q resistance is 10 calories per
second, then heat generated by the 4 Q
resistance, in calories per second, is _____.

4Q 6Q
AAA AAAA
vvyvy yvvy
o— ——o
AAAA
\AAAJ
5Q

[2016 : 1 M, Set-1]

In the given circuit, the current supplied by the
battery (in Ampere) is .

L, 1Q 1Q g
1 AAAA AAAA 52
VW A4A
<F
1V =1Q
I, <

[2016 : 1 M, Set-1]
m In the circuit shown below, the node voltage V, is

A I 5“%
vy

. A
v

5Q 50

o
©
AAAA
VVVY
o
—
Ny

10/, 10V

[2016 : 2 M, Set-1]

m In the circuit shown below, the voltage and current
sources are ideal. The voltage (V) across the
current source, in volts, is

AAAA
VVVV ]

sa(}) Ve

l

10\/(2;)

@ 0 (b) 5
(c) 10 (d)y 20 [2016 : 1 M]
The equivalent resistance between the terminals
Aand Bis Q.
1Q 2Q 1Q
Ao MW MW MWW
6Q
< < <
3 QE: 5;6 Q 1 QE:
(e}
Bo MWW >
0.8Q

[2017 : 1 M, Set-1]

m The power supplied by the 25V source in the figure
shown below is W.

25V 0.47

[2017 : 1 M, Set-1]

m The equivalentimpedance Z,, for the infinite ladder
circuit shown in the figure is

oQ e

o—700" D00

Zeq jsg j5 Q ......
10 o
. T T
@ 120 (b) —f12 Q
(©) A3 (d 13Q  [2018:2M]

m The current I flowing in the circuit shown below in
Amperes (round off to one decimal place) is .

7 2Q 3Q
AAA AMA
VVVv VWV

<’:> 51

[2019 : 1 M]

Currents through ammeters A, and A, in fig.are

1£10° and 1£70° respectively. The reading of the

ammeter A, (rounded off to 3 decimal places) is
A.

20V—

1£10°

5 700
[2020 : 1 M]

m In given circuit, for voltage Vyto be zero, value of
B should be __. (Round off to 2 decimal places).

10 v, 20Q v, 30

AAAA AAAA AAAA

\AAAJ yvvy vyvy
ev(* Z40 1) 2A > BV,
+ 3 DY,

q“

[2021 : 1 M]
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E In circuit shown below, the magnitude of voltage
V, in volts, across the 8 kQ resistor is :

2k 22V !
_IV\M_<> AN
W <.
+ Vi L
75V = ska3 V,
[2022 : 2 M]

The value of parameters of the circuit shown in
the figure are :
R =2Q R, =2Q, R, =3Q,L=10mH,

C = 100 pF
R, L

e | e

=0 Do Ry=30

R, L=10mH

C=100 yF

mBasics

11 © 12 () 13 (5) 1.4
18 (@ 19 () 110 (d) 1.11
115 () 1.16 () 117 () 1.18
122 (@)  1.23 () 1.24 (a) 1.25
129 ()  1.30 (b) 131 () 1.32
136 (4704491.37 (10  1.38 (3) 1.39
143 () 144 (05  1.45 (1142) 1.46
150 (14) 151 (1732) 152 (-325) 1.53

SCGIELEVLL T Basics

BN ©
P =P, —Po=6x1-12x1=5W
By putting the options, it can be concluded that
fori=5A.
P =(®x5)-(5°x1)=5W
Option (c) is correct.

EN ©

A practical current source is usually represented
by a resistance in parallel with an ideal current
source and a practical voltage source is usually
represented by a resistance in series with an ideal
voltage source.

.~~~ o~ o~ o~ o~

For time t < 0, the circuit is at steady state with
the switch 'K’ in closed condition. If the switch
is opened at t= 0, the value of the voltage across
the inductor (V) at t=0*inVoltsis_ (Round
off to 1 decimal place).

[2023 : 1 Mark]

E For the circuit shown in the figure, V, =8V, DC
and I, = 8 A, DC. The voltage V,, in Volts is
(Round off to 1 decimal place).

Vab

05Q b
AVAVAVAV AVAVAVAV
30
2 =
I S3Q
1<D T V,=8V,DC
1,=8A,DC
MW
2Q
MW
2Q
[2023 : 1 Mark]
31) 1.5 (2 1.6 (o) 1.7 (b)
b) 1.12 (b) 1.13 (¢) 1.14 (c)
a) 1.19 (d) 1.20 (c) 1.21 (a)
d) 1.26 (a) 1.27 (b) 1.28 (b)
C) 1.33 (c) 1.34 (b) 1.35 (330)
a) 1.40 (0.5) 1.41 (0) 1.42 (d)
d) 1.47 (3) 1.48 (250) 1.49 (a)
100) 1.54 (8) 1.55 (6)
13 )
L
10V= % Non-lincar
Using KVL, V+171 = 10 (1)
Given, 7T = V242V ..(ii)
On solving equation (i) and equation (ii)
we get,

V=5V I=5A
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1Q 1Q
1 V]h AR 8V

v 'AAAY
I 2A I3
E s S s
> 6 Q :: 4Q :: 1Q

Voltage across 4 Qresistor =4 x2=8V
Current through 1 Q resistor,

L=1,+2=10A
V,=8+1x10=18V
Current through 6 Q resistor,

[1 = %:3A

Current through 1 Q resistor,
I=1,+1, =3+10=13A
E=V,+1-1=18+13x1=31V

E Sol.

For the given waveforms,
di(t)

v(t) = 2
() p
Comparing it with v(f) = LdL(t)

at

We get, L=2H

16 Q]

Given circuit can be redrawn as:

Bo 1 oY
Q)
C,= —=c, c, = =C,
R
C.+C C.+3C
CBY: 52 C+ c= S 2 C

(b)

When resistor Ris connected to a current source,

®

When resistor Ris connected to a voltage source,

=R P=I?R=18W

AAAA

‘@ %
V2
= —=45W
P R
Given, V = I (in magnitude)
= PR = 18 (i)
12 i}
- 45
= (ii)

On solving these two equations, we get,

I =3A R=2Q
N ©

iR iy
() 2 C=1F
R:;1Q
i:i,q+ic=@+1-d;§t)
ig = V(1)
1
VA t
Lo b
St [0

EEEN

v < <1> 21
S4Q
<

Current through 4 Q resistor, I, = %
Current through 2 Q resistor, 7, = v-ar
V Vv-21I

Total current, I= I1+ I, = —+
4 2
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= I = K+——I =>2[:§V
4 4
Load = K = § Q
I 3
1.10 JC
Po
R
Therefore resistance of 40 W bulb > resistance

of 60 W bulb.

For series connection, current through both the
bulbs will be same P = I2R (for series connection).
Power consumed by 40 W bulb > power
consumed by 60 W bulb.

Hence, the 40 W bulb glows brighter.

1.1 [Q)
When Cis open, Ryz=R,+ Ag=6Q
When Bisopen, R,,= A, + R,=9Q
When Ais open, Rg.= Rg+ A,=11Q
On solving above equations
Ry=2Q,Ry;=4Qand R,=7Q

.12 I8
By KCL,
Ip+ g+ 1o+1 = 0

2+1+1,+1, =0
But, [czcxﬂ
at

d,, .
1XE (4sin2t) = (8 cos 21)

I, = —(2+ 1+ 8cos2i)
= -3-8cos2t
V = L(ﬂ) =2 x 2 x 8sin2t
at
= 32sin 2t
Note: KCL is based on the law of conservation of

charges.

113 &)

For 0 < t< 2scurrent varies linearly with time and
given as i(t) = 3t and for 2s < t < 4s current is
constant, i(f) = 6 A.

The energy absorbed by the inductor (Resistance
neglected) in the first 2 sec,

T .di
EL: J‘O Lladt = EL1+EL2

2 (di 2
E, = jou(a)dr = [2x3tx3at

22 4
= 18f2tdt=18xL - 18x[——o}=36J
0 2 2

0
The energy absorbed by the inductor in
(2s < t<4s)second,

4, (di _(* _
£, - fzb(aj ot = [12-6-0dt=0J

A pure inductor does not dissipate energy but
only stores it. Due to resistance, some energy is
dissipated in the resistor. Therefore, total energy
absorbed by the inductor is the sum of energy
stored in the inductor and the energy dissipated
in the resistor.

The energy dissipated by the resistance in 4 sec.

Eq= [P Rat = [CB0P x 10+ 167 x 1t

[c©P)at + 36[ 10t

2‘32 4 8
9% —| +36z‘|2 = 9x(—)+36x2
3o 3

24 +72=96J
The total energy absorbed by the inductor in
4sec=96J+36J=132J

1.14 [0

Given: V,=10V
By KCL,

VP_1O+2+V—P =0 ()
2 8

o-10_,, %0 _, (i)
4 6

From equation (i),
4Vp-10)+2x8+V,=0
4Vp,-40+16+V,=0
5Vp,-24=0= V,=48
From equation (ii),
6(V,-10)-2x4x6+4V,=0
10 V,-108 = 0
V, =108
Vp=V4y=-6V
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d u—
BH @ =100 Vo , _g
By KCL, 1010
Vo —40 V,-100 V, 2V,-100+20 =0
T to 7O 80
! 14 2 v,= = 40V
22V, = 660 2
A— = % =200
140 p 19
X o— AAAVAV AvAvAvAv 3%
10A 5A
100 VC\/P 40V
— — A=Y
Transformation
V, = 30V

Potential difference between node x and y =60V

By taking KCL at node y

40-30

-1-5+ =0

1.16 &)

1052 V 652 P 2A

a
Method-1: Using KCL,

M+£_1 =0
6 6
= 2V, -E=6

Where, E-Va _ 2
6

= E-V, =12
Solving equation (i) and (ii), we get

V,=18Vand E=30V
Method-2: 7=2+1=3A
Apply KVL in second loop,

E=2x6+3x6=30V

LAVA (b)

10 Q
AAA P 2A

AAAA
VWY
Py

>
=10 Q
=

100 VCD

AAAA

(i)

Given: R, =20Q
R,=10Q and R,=10Q

R = _ RRe __10x10 250
' R,+R,+R, 20+10+10
. AR 10x20 _
2" R,+R,+R, 20+10+10
_ R.R, __20x10  _
" R,+R,+R, 20+10+10

Remember: If all the branches of A-connection
has same impedance Z, then impedance of branch
of Y-connection be Z/3.

1.19 [T

R.M.S value of d.c current = 10 A = I

R.M.S value of sinusoidal current = (%}A =1,

R.M.S value of resultant,
2
Ip= 12, +12, = 10’&4(&) = 17.32A
J2
EJ ©

The Resultant (R) when viewed from voltage source
_ 100 =125
8
R+ 10110 = 125Q
~R=125-10][10=125-5=75Q
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DC i R f Vv [] Non-linear
supply i | N resistor
| { £
Vi = II%IL (i)
Vy = E-I,R where, E=3V
and R=2Q

2
Vw=3-2Iy=In

I/%/L+21NL_3 =0

Iy, =-3Aor1A
-3 Ais rejected, because the non-linear resistor
is passive and the only active element in the circuit
is 3V DC supply. Which is supplying the power
to the resistor. So, I, = 1A
Power dissipated in the non-linear resistor

= Vo Iy = Ity = In, =P =1W
122 [0
i= 1A

Applying KVL, we get

V,—-2i+5 =20
Vy=-5+2i=-5+2x1=-3V
Note: KVL is based on the conservation of energy.

1.23 [0

1Q
AAA Va
VVVy

~@® %)

By KVL in Loop-1,

>

AAAA
Yvvy
i
©
AAAA
\AAAI
i
©
)
S
N
o~
S

5-i,-i; =0
iy = g=2.5A
2
V, =25V
By KVL in Loop-2,
4V, = 3i, + i,
i 4V,
i, = 4ab =Vab
V,=1xi,=V,,
V, 2.5
V,y=V,-V, = ?a =5 = 1.25V

V=V, = i,=125A

o = Vy

1.24 [0

Bridge is balancedi.e., node Cand node Dare at
same potential. Therefore, no current flows through
2 kQ resistor.

1.25 {0

Let resistance of a single incandescent lamp = R.
Power consumed by a single lamp, P =200 W.
When connected across voltage, V=220 V.

V2 220?

SO,P=ﬁ:>200= = R=242W

Let, n number of lamps are connected in series
across voltage V=200 V.
So total resistance of lamps,
Req. = nR=242n
Total power consumed,

V2 220?

P=— =100 = > n=2
Req 2421
1.26 [O
i, 1ke 1kQ
Y AAAA AAAA
hd vvyy L yyvy
<
1keS 49 i1<>
Vi, G) 1 100 uF == 100 uF
"‘50 i

Applying KVL, we get
Vi,—i,(1+1)-501i,(-X;) =0
= Vi, = ,[2-/50 X,]
Inputimpedance = ﬁ =2- /50X,

4
As imaginary part is negative, input impedance
has equivalent capacitive reactance X, eq.

XCeq. =50 X,
i_50_ 50 _ 1
0wCy  0C 0x100 20
Coq = 2MF
1.27 §L:)]
Voltage across 2 Q resistance = V, = 4V
Current through 2 Q resistance = % = % =2A

Current source has no effect, when connected
across voltage source.
So, to double current though 2 Q resistance,
voltage source is doubled, i.e.,

V,=8V
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