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DETAILED EXPLANATIONS

1. (b)
The internal resistance will be in series with the load.

R, /
——WW—o——
.. Circuit current will be 5Q +
v, T 21V v, Ri220
I = 2 = 3 A _
7 o
Terminal voltage = IxR, =3x2=6V
2. (d)
: . . 15
By inspection, i = i 3.75A
and the current through 3 Q resistor is,
y
i’ = 15 5A
3
i @
1 1
> >
15VC1> 340 a 30
Applying KCL at node (1), we get,
ig+oi =i+7i
o = 1'|'l—/—li

As i can't be determined with the given data, o also can’t be determined.

3. (b)
o = 1
LooC
Here, Leq=L1+L2—2/\/l=1+5—4=2H
C=2F
! —1—05rad/sec
%= Pox2 2 7
4. (d)
Bandwidth = Resonar.n frequency
Quality factor
L C
For parallel RLC circuit, Q=R n
y
and @, = TC
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(d)

BW =

BW

Given graph is a complete graph
. the maximum number of possible trees = n"~2
where n = total number of nodes

T n=4

1L

RJLC x~JC
1

RC

Total number of trees = 4¢-2) = 42 = 16

(a)

When the switch was opened

When the switch get closed

(c)

Net equivalent resistance

(c)
For series RLC circuit,
Q-factor is given by

Ao

—2uF

2 uF

’
Ceq

Req

Current

Power, P

AUExAuF 16, F
8 uF 8

20+[40 {20+ 40| 40} ]

v._1
R.q 40
Vi1
R, 40 " °°

eq

= BW is independent of L

=20+20=40Q

T 1 [100x10°
C  25V100x107"

1
R

_ 1000 o
- -
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9. (c)

To get z,, and z,,, consider circuit as shown below

4Q L=0

MW o

Iy +

o
V.

_1=1+(6||6):1+3:4Q

11
1
—1I
21

To get z,, and z,, , consider the circuit as below,

Therefore

Hence,

10. (b)

Total charge passed through the point is

V.
2=10Q
11
=0 1Q 40
o AAAA AAAA o
VWV— VWy o
+ Iy +
> >
v, 6= 202V, I
< <
° °
V.
-i-=2H10=167Q
12
2 1
2+10 6

LR
12
4 1

Q
1 167

t 1 2
[idt=[10tat+[10ct
0 0 1

L
10{%} +10[t]; = 10[%}10[2_1] =15uC

0
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11.

12.

13.

14.

(b)
5di 5d.. _»
V(1) o dt[ ] =-30 e Volts
Power, P = Vi =(-30 e?) x 32
= -90 e*W
(d)
Under dc conditions, the circuit becomes as shown below,
i 10Q 50Q
AAAA AAAA
\AAA \AAA )
wfo T @
60V
From circuit;
i, =0
d . _ 60
an 1T 70420430
ip = 1A
. V, = 30i, =30V
and V, = 60-20i, =40V
(a)
L 30Q
003 fi) Q 5A
sS.C.
fort<0

For t < 0; 50 u(1) source gives 0(i, ) current, but 5 A current source gives;

) 5x20
W) = 25430
i(0) = 2A
At t = 0%,
i,(0%) = i,(0)
Hence, i(0Y) = 2A
(d)

For maximum power transfer from the circuit of Nto N, , Ry, across the terminals should be 100 Q .
Hence the voltage v should be
;
v=—=x20=10V
2

Now, i = L=£=o,1A
R, 100

Applying KCL at top terminal of N, we get,
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15.

16.

17.

18.

10 10-v
= —+ =
0.1 200 50
10-v
1 = 0.05+ a
or 0 50

10-v, = 0.05x50
v, = 10-25=75V

(c)
Given; V, = 316V
and R=5Q
Ve, 316

Iy = "5 =6.32 A
Now, P =P xR=(632)?2?x5=200W
Similarly: Q = Px X =(6.32)2x15=600 W
Therefore; S = (200 + j600) VA
(a)

For the given circuit, the impedance at resonance is given by

I
" R

150x 1078 10°
Therefore, 7 = X =
15%x 750 x 10 75

Z|atresonance = 13.3kQ

(a)

As t— oo, we end up with the equivalent circuit shown below

W
+ ve '
VS 100 Q 2A I
] 10V
. 10(2
ZL(°°) = (40—_E1)O)=4OOmA
V() = 2[10]/40]-10
= 16-10=6V

(c)

Using the dot polarities given in figure,
Forcoil1:L,-M,,~M,;=4-1-3=0= Leq1
Forcoil2:L,~M,, + M,y =51 +.2=6=Leq2
Forcoil3: L;-M;+ M,;=6-3+2=5= LeqS

Effective inductance = Leq1 + Leq2+ Leq3 =0+6+5=11H
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20. (c)
10 20 X
:
V1Ci> o, CD @ 2 QE§ v,
(1+ o)1,
o
In loop (1), by applying KVL, we get,
Vi = I +2(1 + o)1, + BV, + 2(1 + o)1,
or (1-B)V, = (5+4w)l,
5+4a
or V1 = ((1_5))11
Also, V, = (1+ ), x2=2(1+ )],
. 21+a)(1-B)
Vi (5+4a)
o= -—=4a=-6
2 1—§
So L S T T
’ Vi T (5-6)
1
(1-B) = -5
3
= — 1=_
or B + 5
21. (c)
t
Energy, E = J'v(t)-i(t)dt
But, () = % or i(f)dt=dqg
t 3 2q2 3q3
E = J'v(t)dq - J1-(1+2q+3q2)dq = {Q+T+T 1
= (3= 1)+ (& 17+ (8- 19)]
=2+0O9-1N+(27-1)=2+8+26=36J
22. (b)

The given circuit can be reduced as
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<
6v <+> 20V = Ry =165+ )I4I2AQ
=1090Q

By applying KVL, we get,
—-6v+v+20 =0

or, -5v = =20
or, v = 4V
.. Power loss in 2 Q resistance is
V&
P,q1 = E = ?W=8W
23. (d)
Given, I = 25mA
I, = 50mA
V =05V
Rl
®« [r v [r
Re
q
_ x I
I'= RyR,
Re
q
= x50
® = BiR,
50 1 R
or —-1 =
25 F,’eq
or Req =R
e = IxR
05V = 25mAxR
0.5
= —kQ=20Q
or R o5
Req = 20Q
24. (d)
Let ¢, = primary coil flux
¢,, = mutual flux
where ¢, = Ko, =05x¢,=0.7
o - O T tawp
05 5

.. The primary coil inductance,
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25.

26.

27.

7
250x —
L= Noy _ X5:§_5H
! I 70 5
(c)
Under resonance, X = X

.. The current flowing through the inductor is equal to the current flowing through the capacitor.

1= L.V
X, onfL
where f= #
Y 2mVLC
I Vx2nJLC B C
a 2nl =V T
(a)
Let, v be the reference vector, it is clearly observed from the question that, i lags v by 30°.
1
Also, Yo —8=9Q
I, 2
Z = R +(oly
92 = R?+(wl)? (1)
ok _ tan30° = 1
R RG]
R = J3(ol) --.(if)
2
From equation (i) and (ii), 92 = (\/ng) +(wL)?
2lL) = 9
9 9
L = = =05H o=
o 29 .o =9rad/sec

(c)

The internal impedance of the circuit is

Z, =3+/4-8/=(3-4))Q
The open circuit voltage across R,
V.. = 50£0°Volts
As per the maximum power transfer theorem, for maximum power transfer,
o, R = |(3-4)j)l =9+16=5Q
| - _80L0° |5020°

(3-j4+5) |8-j4]
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50£0° _ 5040°
J64+16 45

2 50.£0°
(2

50><5O><5= 2500 _ 156.95 W
16x5 16

|71

v}
Il

28. (b)
By applying source transformation, we come to known that the circuit act as a parallel RLC circuit.

40pF=  16mH g CD I,

[
0
AAA
VVVy

f /40 -
= =8 —><1O
“ 20 20
The damping factor, £ = L=L=§=1_25
2Q 5 8 16
Xi
20

& > 1= Overdamped

29. (c)
The charging current equation for RL circuitis
R 4 ~t/t
i(f) = E(1—e Ju(t)
L
where, T = ] = time constant
= i=O.1sec
20
i = @(1—e-f/0~1)u(t)=5(1—e‘1°f)u(t)A
20
di
- _ -10¢
ai " 50e 10t u(t) Als

.. The rate of change of current at the instant just after closing the switch (f=0%) is

di

1
t=0%) =
dt( ) 50 Als
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30. (b)

vV, =

V, =

I =
Also, I, =
From equations (i) and (ii),

(Yl =

I, x2+0(, +1,)
21, =21,

ﬁ
2

5
—5[0 = —EV1

[Yﬁ v} 2
Yor Yo S
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