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1.1

1.2

1.3

1.4

1.5

Network Laws and
Network Theorems

The output resistance across the terminals 1 and 2

of the DC bridge in figure is 3Q
yvvy
A'A'A'A
6Q
3v<j)
4VC> .
(@ ow (b) 1.0W
(a) 12.5kQ (c) 25W (d) 3.0W
(c) 25.0 kQ [2008 : 1 M]

[2003 : 2 M] 1.6 The current I supplied by the dc voltage source in

the circuit shown below is
The root-mean-square value of a voltage waveform

consisting of a superimposition of 2 V dc and a I
4V peak-to-peak square wave is
(@ 2V (b) VBV -
1V Ci) s1e (T 1A
(c) 8V (d) V12V
[2006 : 1 M]
A metal wire has a uniform cross-section A, length (@ OA (b) 0.5A
[, and resistance R between its two end points. It (c) 1A (d) 2A
is uniformly stretched so that its length becomes [2008 : 1 M]
ol Th;new resstancegs 2p 1.7 In the circuit shown below the maximum power
(@) o (b) o that can be transferred to the load Z, is
©) JaR (d) e*R
OA
[2006 : 2 M]

In full sunlight, a solar cell has a short circuit 10Q

current of 75 mA and a current of 70 mA for a (=102 sin(1000 £) amp CD |:| z
terminal voltage of 0.6 V with a given load. The

Thevenin resistance of the solar cell is 10mH

(@ 8Q (b) 8.6Q

) 120Q (d) 240 Q 0B
[2007 = 1 M] (@) 250 W (b) 500W

The power supplied by the dc voltage source in (c) 1000W (d) 2000 W

the circuit shown below is [2008 : 2 M]
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1.8 In the circuit shown below the average power @ 3 b) V8
consumed by the 1 Q resistor is
© 1o (d) V11
[2009 : 2 M]
10\2 sin (10000V<~> Te 1.12 Inthe dc circuit shown in the adjoining figure, the
node voltage V, at steady state is
2kQ v, 10pF
10042 cos(a000y v () 1 mH MWW 1
QVCD E§ 1kQ = 20uF
(@) 50w (b) 1050W
(c) 5000 W (d) 10100W =
[2008 : 2 M] (a) OV (b) 1V
. , , . . (c) 2V (d) 3V
1.9 Which one of the following equations is valid for [2010 : 1 M]
the circuit shown below? '
1.13 A 100 W, 1 Q resistor and a 800 W, 2 Q resistor
4 AlA,%A, AJAV%V s are connected in series. The maximum dc voltage
that can be applied continuously to the series
L2 AlA'gAsAv A:Av?vAv fs L circuit without exceeding the power limit of any of
S1e the resistor is
= Is 1Q <
sv(~* (@) 20V (b) OV
1o & (c) 45V (d) 40V
Ww [2010 : 1 M]
(@ Iy+1,-1;+1,=0 1.14 The current I shown in the circuit given below is
(o) I;—I+ 1+ 1,=0 equalto
10Q
©) I+ I;+I;+1,=0 —AMMW TI
d) +1,+1,—-1,=0 & &
[2008 : 2 M] 10V EE']OQ 10A EE 10Q
1.10 The source network S is connected to the load .
network L as shown by dashed lines. The power (@) 3A (b) 3.67A
transferred from Sto L would be maximum when (c) 6A (d) 9A
R, is [2011 : 1 M]
20 1.15 Inthe circuit shown below, the current through the
R, inductor is
1ov<j) C 3V
0---0
Source Network(S) Load Network(L)
(@ 0Q (b) 0.6 Q
(c) 0.8Q (dy 2Q
[2009 : 2 M]
1.11 Theroot mean squared value of

x(t) = 3 + 2 sin(f) cos (21) is
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(a)

()

1

(b) T4

(d) 0A

[2012: 1 M]

1.16 Theimpedance looking into nodes 1 and 2 in the

given circuit is

AAAA

VVVy
©
Y
©

-
o
S
x
©

AAAA

VVVV

AAAA
\AAAJ
[<e]
©
&

(@) 50 Q
(c) 5kQ

(b) 100 @
(d) 10.1 kQ
[2012 : 1 M]

If V,— V= 6V, then V- Vis

R V, 2Q Vg R
AAAA AAAA AAAA
\AAA S \AAA Yyvyvy
< R < < _
EER RS 10 EER R 10V
I: (EE) AW
+ - V, V,
(@ -5V b) 2V
(c) 3V d) 6V
[2012 : 2 M]

Assuming both the voltage sources are in phase,
the value of R for which maximum power is
transferred from circuit A to circuit Bis

| 200 | R |
: AVAVAVAV : : Av‘v‘v‘v i
Cle -
i <~ v | ig1e— G)avi
| CircutA | | CircuitB i
(@) 08 Q (b) 1.4 Q
© 2Q (d) 2.8 Q

[2012 : 2 M]

1.19

1.20

1.21

1.22

A source v (1) = V cos100 =t has an internal
impedance of 4 + j3 Q. If a purely resistive load
connected to this source has to extract the
maximum power out of the source, its value in Q
should be

(&) 3 (b) 4
(© 5 (d) 7
[2013 : 1 M]
The transfer function V,(s)/V,(s) of the circuit
shown below is
{ o
* 100 uF +
10 kQ
Vi(s) Vy(s)
100 MFT
° o
0.5s+1 35+6
S+1 s$+2
sS+2 q S+1
© S+1 (d) sS+2
[2013 : 1 M]

Consider a delta connection of resistors and its
equivalent star connection as shown. 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

° MWW ° o—MWW——WW\—o
R, Re Rg
Rb EE Eé Rc RAEE
O e o 0
(a) k? (b) k
(c) 1/k d Jk
[2013 : 1 M]

The following arrangement consists of an ideal
transformer and an attenuator, which attenuates
by a factor of 0.8. An ac voltage V,,,, = 100 V is
applied across WXto get an open circuit voltage
V,,, across YZNext, an ac voltage Y, = 100 V
is applied across YZto get an open circuit voltage
Vo @across WX. Then V., ./V,, ., Vi,o/ V- are

respectively.



56 | GATE Previous Years Solved Papers : [

125 80 100 80
(@) 100 and 100 (b) 100 and 100
100 100 80
(c) 100 and 100 (d) 100 and 100
[2013: 2 M]

1.283 In the circuit shown below, if the source voltage
Vg = 100£53.13° Volts, then the Thevenin's
equivalent voltage in Volts as seen by the load
resistance R, is

3Q /49 j6 Q 3Q

Ze @ FIRS &ou ) -r0ad
(a) 100£90° (b) 800«
(c) 800£90° (d) 100£60°

[2013 : 2 M]

1.24 Time domain expressions for the voltage v,(t) and
v,(t) are given as
v,(f) =V, sin(10f-130°)
and v,(f) = V_cos(10t + 10°).
Which one of the following statements is TRUE?
(@) v,(t) leads v,(t) by 130°
(b) v,(t) lags v,(t) by 130°
() v4(1) lags v,(f) by —130°
(d) v,(1) leads v,(1) by —130°
[2014 : 1 M]

1.25 The circuit shown in the figure contains a
dependent current source between A and B
terminals. The Thevenin’s equivalent resistance in
kQ between the terminals C and D is

5kQ 5kQ

[2014 : 2 M]

1.26 A load resistor R, is connected to a battery of
voltage E with internal resistance R, through a
resistance R, as shown in the figure. For fixed

values of R, and R, the value of R (=0) for
maximum power transfer to A, is

AAAA ° AAA{'
VVVyY P.aAAl
R R, L
ET 2R,
(2) 0 (b) R, - R
() R, (d) R, + R
[2015 : 1 M]

1.27 ThelinearI-V characteristic of 2-terminal non-ideal
DC sources X and Yare shown in the figure. If the
sources are connected to a 1 Q resistor as shown,
the current through the resistor in amperes is

A.

3 Source Y

Current (A) 2

14 Source X

0 T T T T
1 2 3 4 5
Voltage (V)
Source Y
)
+ \_/
<
Source X S1Q
-— <>
[2015 : 2 M]

1.28 Consider the circuits shown in the figure. The
magnitude of the ratio of the currents, i.e. | I/ 15|,

is
5Q 4Q
= > <= <
303 493:111 1213: 50 230
]. 2V 2V T
[2015: 2 M]
1.29 The current in amperes through the resistor Rin
the circuit shown in the figure is A.
1V
“(M)*
1Q ~ 1Q
AAAA AAAA
\AAAJ \AAAJ
< <
tez Q 1A E:R=1Q
[2015: 2 M]
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1.30 Three currentsi,, i, and i; meet ata node as shown
in the figure below. If i, = 3 cos (wf) ampere,
i, = 4 sin (of) ampere and iy = I, cos(wt + 0)
ampere, the value of I, in ampere is

[2016 : 1 M]

1.31 The current 7, in the circuit given below in
milliampere is

100 Q 100 Q

1VC> 100 Q Q 10 mA

[2016 : 2 M]

1.32 Acircuit consisting of dependent and independent
source is shown in the figure. If the voltage at
Node-1 is -1 V, then the voltage at Node-2 is

o
>
§<

L AAAA T
v
©
w|=
©

AAAA

VVVY
=

N

[2017 : 1 M]

1.38 The Thevenin equivalent circuit representation
across terminals p-q of the circuit shown in the
figureis a

100 kQ

100 kQ
—op

w®

| |

]100kQ

oq

(a) 1V source in series with 150 kQ

(b) 1V source in parallel with 100 kQ

(c) 2V source in series with 150 kQ

(d) 2V source in parallel with 200 kQ

[2018 : 1 M]

1.34 In the given circuit the mesh current /,, I, and I,
are

I
oo (0 14

e

o GV @, e

(@ I,=1A I,=2AandI;=3A
(b) I, =2A,I,=3AandI; =4 A
() I,=3A I,=4AandI;=5A
(d) 4A 1,=5Aand ;=6 A

[2018 : 2 M]

—_

1
1

c
d

—_

-

1.35 Inthe given circuit, superposition is applied. When
V,is setto 0V, the current 7, is -6 A. When V, is
setto 0V, the current 7, is +6 A. Current I (in A)
when both sources are applied will be (up to two
decimal places)

3e 4o, 20

[2018 : 2 M]

1.36 In the circuit shown below, maximum power is
transferred to the load resistance R, when
R, = Q.
5Q
AA

AAAA
vy

5V Ci)

AAAA
\AAAJ
o

[2019 : 1 M]

1.37 Consider a circuit comprising only resistors with
constant resistance and ideal independent DC
voltage sources. If all the resistances are scaled
down by a factor 10, and all source voltages are
scaled up by a factor 10, the power dissipated in
the circuit scales up by a factor of .

[2019 : 1 M]



58 | GATE Previous Years Solved Papers: [[l] | M=DE ERsY
1.38 Three 400 Q resistors are connected in delta and R
powered by a 400 V (rms), 50 Hz, balanced, < =
symmetrical R-Y-Bsequence, three-phase three-wire g0V snez S0
mains. The rms value of the line current (in amperes, Symmetrical
rounded off to one decimal place) is . MR;ES 300 @ 300 2
[2020 : 1 M] Y
B
1.39 In the circuit shown below, the safe maximum [2020 : 2 M]
value for the current I'is . . o .
1.42 Given Circuit A with currents /, and [, as shown,
100 ©, 1W the current [, in Circuit B (in amperes), is
7 W (round off to one decimal place)
< h=2h 4q 80
VB CD EE 2 Q 0.5W — AVAVAVAV AVAVAVAV
1Q,025W l12=1/3A
MWW Ry
(@) 0.5A (b) 0.1A 80 = 602 RZ
c) 1.0A (d) 0.05A T T T
[2020 : 1 M] 16V
1.40 1,,1,and I;in the figure below are mesh currents. Circuit A
The correct set of mesh equations for these L, 40 ga
currents, in matrix form, is : o
V2 RO RO
< <
( ) 8Q 3 6QS
< <
@ =10 8V 48V
1Q 10 ]
WW MW Circuit B
1, L (15 [2022 : 2 M]
© " uz o
b 1.43 A 1 kHz sine-wave generator having an internal
resistance of 50 Q generates an open-circuit voltage
1 -1 2] ] [Y of 10V, .. When a capacitor is connected across
@ |1 2 | 5L|=|% the output terminals, the voltage drops to 8 V.
-2 -1 3|15] W The capacitance of the capacitor (in microfarads)
_ L is round off to two decimal places
3 1 =2[n] [ v — places)
[2022 : 2 M]
© |1 3 1||n|=| %
-2 -1 3| 1z] |-%] 1.44 In the circuit given, the Thevenin equivalent
_ o resistance R,, across the terminals ‘a’ and ‘b’ is
3 -1 -2]|| L Vi i
Q (rounded off to one decimal place).
(C) —1 3 —1 ]2 = \/2
_2 _1 3 13 J _\/3 J AvAvAvAv AvAvAvAv a
) N 10 10 L
3 -1 -2 n Vi 1A 102
d)y | - - = < 10Q b
@ -1 3 111 Vo 102 1v<:) Rin
2 -1 3| 13| | b . e
[2020 : 2 M] 1A F J
b
1.41 Inthe circuit shown, the rms value of the voltage

across the 100 Q, resistor (in volts)

[2023 : 1 M]
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1.45 The voltage applied and the current drawn by a
circuitare
V(1) = 95 + 200 cos(120 mtt) + 90 cos(360mt—60°)V
i(t) = 4 cos(120mt—60°) + 1.5 cos(240nt—75°)A
The average power absorbed by the circuit is
W (rounded off to nearest integer).

[2024 : 1 M]

m Network Laws & Network Theorems

1.1 () 1.2 (o) 1.3 (b) 1.4
1.8 (b) 1.9 (@) 1.10 (o) 1.11
1.15 (c) 1.16 (a) 1.17 (a) 1.18
1.22 (b) 1.23 (o) 1.24 (a) 1.25
1.29 (1) 1.30 (5) 1.31 (10) 1.32
1.36 (5) 1.37 (1000) 1.38 (1.7)  1.39
1.43 (239)  1.44 (1) 1.45 (200)  1.46

1.46 The current i(f) drawn by a circuit is given as
i(f) = 4 + 30 cos(f) — 20 sin(t) + 15 cos(3t)

S'CIELEN I Network Laws & Network Theorems

11 [Q)

We can find the Thevenin resistance between
terminals 1 and 2, by short circuiting the battery
of 4 V.

R,, = 301120 + 25| 25
30x20  25x25 600 625

= + =—+—
30+20 25+25 50 50
12 + 12.5 =245 kQ

(12 8

Given function,

2+a O<z‘<£

i) = -
2-a —<t<T

2

here Tis the period of square wave and a is peak
value of square wave.

Given, a=2
4 O<z‘<I
2
ANt = r
0 ; —<t<T
2

RMS value of any periodic function y(t)

- /%jOT y2(t)at

—10sin(3t) A
The root-mean-square value of i(f) is A
(rounded off to one decimal place).
[2024 : 1 M]
L] ] ]
C) 1.5 (d) 1.6 (a) 1.7 (b
c) 1.12 (b) 1.13 (c¢) 1.14 (a)
a) 1.19 (c) 1.20 (d) 1.21 (b)
20) 1.26 (a) 1.27 (1.75) 1.28 (1)
2) 1.33 (c) 1.34 (a) 1.35 (1)
b) 1.40 (c) 1.41 (115.47) 1.42 (0.0)
28.78)
y = \/%Ug’z(zt)?dmj;z(of dt}
1 T
= ?-165:\/5 v

13 [0
/

We k R=p—
e know, pA

as p is the property of the material, so it will be
constant for same material.

For constant volume

R = ki?

R = k(od)? = 02-(kl)? = 0’R

(14 B

A
I
ISCCD [] Zeo  Vis H
B
Let the given load is Z
Thenthe current,
Ze
1= 9 I (i
Z+Z, @

eq



60 | GATE Previous Years Solved Papers: [[l] | M=DE ERsY

Given, I=70mA, Igo=75mA, V,; =06V 0 A
From equation (i),
10Q
Z
70= — %75
Z+ Zeg i@ H z,
75 7 10 mH
= — =1+
70 Zeg.
oB
= Log =14xZ Thevenin resistance across AB
and Vg = Zx1I Zy, = (10 +/10)
06 = 7% 70 % 103 For maximum power transfer
600 Load impedance = 77,
= L= ——
70 = Z =(10-/10)
Zy= 14x@ =120 Q r.m.s value of source current
1042
m(d) ]rms: 7:10A
3 Q . 20 . Currentin branch AB (or load current)
AVAVAVAV Z
L +
3V 1Q§§ E@)3V Z10 meet
- (0 ('11%+ qg) 10) < 1°
Current Iin the circuit AL
10+ /10 B .
=i=1A IL_ 20 X10—(5+/5)
2+1
-+ Power supplied by the d.c. voltage source I, = 52 245°A
= Power absorbed by the load. Only resistive part of load impedance is
.. Power supplied = 12 - F?eq responsible for power loss.
=1°x3 =3.0W . Powertransferred to load
=11,|2-Real partof Z,
16 [0
= (5v/2)> x10 =50 x 10
I =500 W
15 [0
1V 210 G 1A 1
100[2
cos 3000t ~> 19
By applying KVL in 18! loop
1=7+1
102
I=0A sin 1000t ~> 1 mH
VAN (b)
i(t) = 10v/2sin(1000t) A Current,
® = 1000 . 100v/2c0s3000¢ ~ 104/2sin1000t

joL = 103 x 10x 103 = 10 @ T+ joqL T+ joo L
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,_ 100y2c0os3000 ,  10y2sin1000¢
1+ /x3000x 102 1+ jx1000x 1073
_ 1004/2c0s3000t  10+/2sin1000t
1+ /3 1+ 41
~100/2c0s3000t . 10sin(1000t) x v/2
V10 2o, NERZY
where,
¢, = tan"'(3) and ¢, = tan"'(1)
100v2 10sin(1000t) x /2
I = c0s (3000t - ¢4) +
SO, m ( q)‘l) \/E 4(])2

= So, RMS of I'is

1] 10000x%2
L= \/— [7+1OO} = /1050

2 10
So, power dissipated is
P=12,

(19 [C)

x R =1050 x 1 = 1050 Watt

sv(®) L

>
>
>
>

AAAA
\AAAJ

\AAAJ

By applying KCL at node A,

I+ =1,

and at node B,
L+1,=1

= I =1I-1Iq

From equation (i) and (ii)
L+ =1,-1I
Iy+ I +1;-1,=0

[ 1.10 [0

Cj 10V

0---0

Power transferred to load,

2
7
(2+RL] RL+

7
3
X2+RL

49R, 21

(2+R)?
49R, +21R, +

(2+R,)

42

(2+R,)?

_ 70R, +42 _

14(5R, +3)

(2+R, )

For maximum power transfer

= (R +2°%x5-(5R +3)x2(R, +2)=0
= 5R2, + 20R, + 20— 2(5R2,+13R,+6) = 0

aP

dR,

= —5F?2L—6F?L+8= 0
= 5R?%, +6R -8=0
R, =08and-2

=

Hence,

EEH ©

R =08Q

x(t) =3+ 2sint-cos 2t

3 + sin 3t - sint
a, + (a, coswt + a, cos2wt +.....

(2+R )

+ (b, sinwt + b, sin 2wt +......)

= \/ag +%(a12 +as+..... )+%(b12 +b3 +

= J9+=(2) =10
v, 10 uF v,

e

AAAA
\AAAJ
N

== 20 uF

By applying voltage divider rule.
The voltage,

V,= —_xgv =3V
1+2
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By source transformation,

2 kQ v, V.
MWW 11— v
A
I
; < 10Q L
9VC—> ::1KQ I:I % 100 2100
10V 100 V
Z, = 1t
jox10x107° ,
] Let Vis the voltage at node A.
and = —————— By applying KCL at node A
j©x20x10 V=10, V+100 V _
= Z, =22, 10 10 10
. . o 3V+90=0
Again by applying voltage divider rule,
J yappy gZ g V=-830V and V=-Ix10
o = 2 x3V -30=-Ix10 =1I1=3A
Zy+ 2,
(c)
% x3V =1V m
22, + 2,

EBE ©

Resistor 1: 100 Q, 1 W
Resistor 2: 800 Q, 2 W
maximum current that resistor can withstand

_ 1
1 100 10
Similarly,
I / 2 _ iA By applying current division rule in upper part of
2 800 20 the circuit.
if these two resistors are connected in series. 1 1
MW MW 1+ / 1+ /
100 Q 800 Q
; 6 [0
"4 p
I
1" L
| 1 1eZ 091,
Then maximum value of I =— L N
20 Soke 1
V = I(100 + 800) < 1
1 100k2 2
= —(900) = 45 volt 9 12
20
.4 )8 U
AAAA A g B 1
\AAAJ
10 Q I iy in Iy
<; < S >
10V i) 5:109 G>1OA 55109 E;(g_'_»])kg ::1009 9i, = v=1V
< =
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To find Thevenin impedance acrossnode 1and 2. |LEY (a)
Connecta 1V source and find the current through
voltage source. oo | e LR

20 | R !

1 : WW-! E MWW '

Then, Ly, = — i b !
It oA Do Lo

_ i <~ 10V | 1o G)av;

By applying KCL at node Band A LTS ! i Z
igg+ 99, = I i L |

iy = i+ iag | CircutA | | CircuitB |

= lb—lA+991b = I

= 100i,-i, = Iy () Thevenin equivalent circuit
By applying KVL in outer loop e , R -
10x10%i, = 1 | ,f,v?v,vi I ,v,g,v |
ip = 104A i B ;
and 10x10%i, = 1001, | @ rov o 3\/(),)1
S i, = ~100, N o T |
. From equation (i) | = !
100 ib"‘ 100 ib = ITh i Circuit A i % Circuit B i
= iy, = 200&, — TTTTTTTTIoeo b Tt '
= 200x 10 =0.02 1= !
R+2
Zy, = %:ﬁ:&)g and V=10-2/
me _p__14 _10R+6
117 [0 R+2 R+2
. Power transferred from circuit A to circuit B
10R+6 7
R vV, 2Q A R P=Vi= R+2 ><E’+2
%VAVAV AVAVAVAV AVAVAVAV
. aP
s R < < & _ For Pto be maximum %=O
=R RZ 12 2R —10V
TWWT * (R+2)2(10)-(10R+6)x2(R+2)=0
A @ AW 5R2 + 20R + 20 = 10R? + 26R + 12
5V ° 2A ° R 5R2+6R = 8
U = R =08Q
e g «
” v For pure resistive load to extract the maximum
Network Network power
A B
WA A= JRE+ X2 = (&4 d
Ve oy 1Q Vb R =5Q
K @
Vo= Vg =2
= 21 = 6 100 uF
+ I{ +
= I = 3A T " T
Vo+2+1x1 =V, Vies) 10 kQ Vo)

=5V

V.-V, = 2-3 l
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1+10x10°x100%x10%s 145

2+10x103x100x10%s  2+s

121 [0

Rb":’)c
Ry= =—F5——
R,+R,+R,
R, = kR,
R, = kR,
R, = kR_
g KRy KRy K2R, R,
A KR,+kR,+kR, k(Rx+R,+R;)
— kx—Hpfe
R,+R, +A,
R, = kR,

=
Vyz1 = 100x 1.25x0.8=100V

In second case when 100V is applied at YZ
terminals, this whole 100 V will appear across the
secondary winding.

Hence,

Vi, = 190 _gov

1.25
Yyz, 100 Y., 80
=1 - = Y, — = —
Yiox, 100" Vz, 100

EEH ©

To find V4, open circuit the load voltage R, then
I,=0
j40IL, =0
v, - Vs -(/:4) _ 100,53.13°
3+ j4 5,53.13°
Vi, = 80490
Vi = 10V, +15j6+ 155
Vi, =10x802£90°+0xj6+0x5
V,, =800£90°+0+0
V4, = 800 £90°

x4,90°

N
—
a2

11

V,, sin(10t-130°)
V., cos(10t-130°-90°)

V. cos(10t-220°)
V. cos(10t-220° + 360°)
=V, cos(10t+ 140°)

v,(f) = V_ cos(10t+ 10°)

. Clearly v,(1) is leading v,(f) by 140° - 10°

= 130°
(125 [0

Thevenin equivalent circuit is made by connecting
1 A current source at the output and short circuiting
the battery.

5kQ y, 5kQ

=
At node, V,
Vo =10%V +1 (D)
5000 .
Also, V. =15000 + V, ..(i)
Putting equation (ii) in (i), we get
V_—-5000
X — 4
~ 5000 1074V + 1
2V, V.
= +2
10000 10000
V.= 20000
R, - £= 20000 —20KO
1A

EEd @

e Forthe above network maximum power transfer
theorem can not be applied since load resistor
is constant and other resistance is variable.

¢ Inthe above network power dissipation in the
R, is maximum for minimum value of A, so that
currentinthe A, will be maximumhence A, = 0.

¥4 (1.75)

The transfer characteristics curve and circuit of a
non ideal source is given as

Vs
R

S
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]

Comparing is with the given graph

X: V.= 4V, R.=2Q
Y: V,=3V, R=1Q
V} R

1Q

4+3

= =1.75A
2+1+1

[ 1.28 ()

By Reciprocity theorem, I, = 1,

So, Iy =1
I
120 [0

1V
M\
/

19 L) 10

AAA “E>A

N
©
AAAA
VVVy

(= 3
{—)
(&)
AAAA

YVyvy

Py

1]

e,

il >

Mesh, 1 and 3 form a supermesh
2, -1, +2I,-1,=0

21, -21,+ 21, =0 (1)
at point N applying KCL, we get
I —1;=-1 (i)
In mesh 2
“1+2L,-1-1,=0
~1 + 20— 15 =1 ..(iii)

Solving equations (i), (ii) and (iii)
Currentthrough R,i.e. I;=1A

Also, since the direction of current is not specified
in the question so, it could also be -1 A.

EEJ
Apply KCL at NODE - 1
iy = i+ g
iy = i~y

3 coswt— 4 sinmt

= V3% + 4% cos(ot + ¢)

= 5cos (wt+ 0¢)
I, = 5 Amp.
o
100 Q vy 1000
o AvAvAvAv A Av
A
IX
=
1V = = 1000 1) 10mA
>

Applying Node equation at Node A
V-1 Vv

_— = -3
100 "700 = 0%
2V-1 =1
V=1
L=~ -1 _qomA
¥ 100 100
132 [0
By KCL at node 2
Ve VWo+4Vp -V,
21, = Yo 27 R A ()
1/3 0.5
Vg = -1 .. (i)
Vi - 4Vp, -V
and I, = ———1—< ... (i
2 05 ()
Sub equation (ii) and (iii) in equation (i),
vV, =2V
133 0
Case I: (V)
100 kQ
——WW———o»p
100 kQ L ‘
= 100 ke Voo
4v 3 l
q
100

V = ZLX-————————— =
oc 100 +100
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Case II: (Ry,) 136 B

13‘8"{:”9 oFp According to maximum power transfer theorem,
> > the maximum power will be transferred to the
100 kQ 3 2 100 kQ load when,
R =R
0 q L S
Ry, = 150 kQ R =5Q
B, = 150 kQ YA (1000)
1.34 §E))
5V
() L
&), v(® 3R
<
6Q @ 10
AAAA AAAA
\AAAJ \AAAJ
2
< Iy @ < P= V—
02 Q OIS 7
8l -6, +2,-1,=0 o
b 13 12—2A (“) + SR
=1, = - (i) C_ 10V =710
6, +71,-1;=5 ... (i)
By solving above equations,
I,=1AI,=2Aand;=3A )
1[0} V2
EEE] 1(0.95t01.05) P’ = (/?/1>O =1000—
Case I: P’ = 1000P
30 20 . Power dissipated scales up by a factor of
WW A MW 1000.

‘@ g @ s B
I, T

400V 400Q 400Q

L=-6A
Apply current division and KCL we get

) 400 Q

I =-2A Lo Yen 400 .
Case II: PhT R, 400

WA —— W Lipe = NBIp =3x1=1.732A
2

139 [0

Maximum current for 100 Q, 1 W;

P
L=6A I—\/;—OJA

Apply current division we get Maximum current for 2 Q, 0.5 W:

Ig = 3 A\ 0.5

I= = =05A
L=I4+1§ =2A+3A=1A 2

<
I
o
(1+)
O
[e))
©
AAA
Yvvy
™)
O/
R
I
o

~
@3






