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DETAILED EXPLANATIONS

1. (a)

i(t) D VA == C=5mF

e
at

1 t
5 .[ ldt
For O < t< 5; Unit step current is applied ; voltage will increase linearly.

For5 < t< 10; No currentis applied, hence open circuit, the capacitor will hold the charge.
For 10 < t< 15 ; again capacitor’s voltage increases linearly.
From above analysis,

Ve

t (msec)

3. (b)
Showing the corresponding currents in all the branches, the circuitis shown as below

I 1Q

Now we apply KVL in outer loop

3+1(1)-5+V, =0
I+V, =8 (1)
Applying KVL in bridge,
S5+ V,-2(I-V,)-4(1-28V,;)=0
142V,-61 =5
I =537A
V, = 262V

3
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4.

(b)
Using the source transformation technique, the given circuit can be reduced as shown below:
100 1:0 V' 50 g,
<
Ci 20V :§(1og||1og)=5g
20V+10V

b = f0a+50+50 =154

I = B _ 0.75 A

x 2 -
(a) . MM
Using the source transformation technique, 10 1V

the given circuit can be reduced as shown:
-1V+5V-2V 2_V

Ix=w—29=1A _ 1Q Z\J

5V

=

(b)
1 1 10
Resonance frequency, fy = = Hz = o kHz = 1.6 kHz
2myLC 211:\/(1O><1O_3)(1 0°) m
(c)
Since total power absorbed or delivered in the circuit
= >P = 0;
then -830x6+6x12+3V,+28+28x2-3x10=0
72 +84+3V, = 210;
or 3V, = %
= V, = 18V
(a)
2V
Lo, 29 L o, 29 0A
1 [ MWW 2 [ MWW @—g A
l l I
0V . EEGQ i Z40 Vi
| | o

RT2=(4Q.+2Q)=GQ

Ry =2Q+(6QIR,=5Q
10
- ——=2A
! Rr
I - I1X6—Q=ﬁ=1A
2 R, +6Q 2
Vo, = (4Q),-2V=4V-2V=2V
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9. (b)
Maximum power will be transferred to R, in the given circuit, when R, = Ry,

To determine Ry, :
4

= 0
N
o

MW MW °
’ = S
X 4Q E: E: 6Q
Ry,
Ry, =(4Q+2Q)I6Q2=6Q+6Q2=3Q
10. (a)
Vv
Z12 = I_ . o
211,=0=port - 1 is open circuited
I;=0A 59 L, 1Q 29 1, 2
1
+ +ov- b +
-5 Q
12 vV, <t> V2
3[2

1 e ®

When port-1is open circuited, i.e. I, = 0,
Vi = (=B Q),+3l,=(3-/5),

Vi .
Z, = - =@-pQ
I 1,=0
11. (c)
VO
Rus = E
By applying KCL at node C, we get,
av. Vi _ 4V

b= 8060 60 -0

I
N
~

>

2

=

Also, 4V _can be written as, 4V.

10 A 6 Q 4V\f
Vo - I, (62 c C
From the equation (i) and (i), I, = %gi) LV
Vo 84V, v, 260
Vo ) )
% = 6 e
B
Ao = 2 120 /
BT I, T RAB=[_;
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12 (a)
Ao I’I1 ZI’I2
g g E§1kg
ﬁ,
RAB
n ? 1)2
Ao = (2] (1) = (4] 1000j0 - 00
13. (a)
120
AAAA
40 8Q vy
24 Q 240 (24 Q112 Q)
A O0— Ao— A
Js 48Q ! Js 480 !
2403 Sgo = 36oZ2 Sgq = 80
p- < < > (36 Q48 Q)
AVAVAVAV
12Q S S
B B B
R = [(24Q1112Q) + 8 Q] 11 (36 Q 11 48 Q)
= (8Q+8Q)I1(36Q1148 Q)
= 16QI136QI1148Q=12Q1136Q=9Q
14. (d)
Let the current be shown in the figure
i =06V,+12
i= i+,
Since branches ab and ac have idential resistance,
Hence, iy = i,
and i =12+06V,=2i, = 2i,
Vo = (i, x2)V
i = 2i,wewrite
- Lo 1a2v06y
i, = E_E( +0.6V)
and Vo = i;x2=i,+0.6V,

Vo = i, x2=12+0.6
Equation resistance across xe node is:

R, = (5]|5)+4+1=75Q

xe
V,=06V,x75+12x75
= 18x75+12x75
= 225V
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15. (d)
Im
Iy = ﬁ
Y
In = ool
When, V(l) = = Vgsin (o,f) + 4V, sin (4wgl)
Vosin(wgt) = 4Vgsin(4ogt) .
iy = — jool + j40,L = JlI,,sin (oyt) -1, sin (4o 1)]
Reading of meter = overall RMS value of i()
2 2
1 1
- 8] ) -
16. (b)

Network ‘N’ can be replaced as

81,
2
3
Ry = (1)><H =90
Applying KVL at loop (1)
20 = 41, +8l,
also V, = -91,=1, + 3,
= I, = —1212
20 = 4(-121,) + 81,
20 = -401,
= I, = -05A
I, = -12(-0.5) =6 A
Now,
0.5A 3:1 I3
O—
N g ‘g E§1 Q
0—
Iprirmry _ l
Isecondary 3
= 3Iprimary = [secondary
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3(-1,) =

= 13

Power deliveredto 1 Q

17.  (a)
Y
Y
Y
Im(Y)
For ‘Z’ to purely resistive
alsoIm(Y)=0
= X, (R? + X3)
R2X, + XaX,
R (X, - Xc)
RZ
18. (a)

Maximum power will be delivered to A,
To determine Ry, :

I
= 15A
= (I)?x R, =(1.5)2x 1

= 2.25 Watts

=Y, +Y,
1 1
— + -
R+ X, R-jXc
R - X, + (R+jXc)
2 2 2 2
(R=+ X[) (R+X3)

~X,(R? + X2)+ Xo(R? + X?)

(R? + X?) (R* + X2)

Xo(R? + X?)
= RPXo+ XPX,
XLXC(XL - XC)

- XX —(JJLXL_A
e oC C

when R, = Ry,

CD Vo

50V, Vo Iy
AMM—e °
l +> v b
v.250 - 2150
w ., V. %
- —
L= 15073 100
VO
‘5
)
o s
So, hh = 150" 60" 100
Vo
Ao = 7, =(15Q16Q1109) =30
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19. (a)
It is very easy to calculate Thevenin’s equivalent rather than Norton’s equivalent for the given circuit.
15Q
30V 20v Y OV- o7
10v(®  (D2a 502 Dsa Ve
Y:!
Vi, =0V+20V+30V+10V=60V
15Q
*——e o—eo—\\\—o A
® J < J
50=
[ [ 9 [
B
Ry,
R, =15Q +(5Q110Q)=15Q
S Vi, 60V 4 A
O’ I = 5 T 1~ =
N Ry, 15Q
Ry = Ry, =15Q
20. (b)

In the steady state condition, for DC excitation , Inductor acts as short circuit.

360V —

It is easy to calculate 1, by calculating Thevening equivalent across the terminals A and B.
To determine Vi,

360V —
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10
= x360V =
Vi = T0+10 180V
15
V2= 15430 120V
So, V., = 180V -120V =60V
To determine Ry,
A B = Ae—se —o
AAAA AAAA
Q& VW VW
04 N 10Q 15Q
R, = (10Q1110Q)+(30Q1115Q) = 15Q
Vin
_ = gA
So, I = R

Steady state energy stored in the inductor is,

W, = L =—(2)(4¥J =16
21. (a)
i
K iy
. 260 ,
50,-23.96°(~ ! | D Z=3_j4
®@ po
" [choke
Here, applying KCL
i(f) = i(f) +i,(t)
V, V ( 3-j4+6+8 )
= —t o = N 534 a) 3= i)
6+/8 3-j4 23+ /4)3-/4)
_Vi(9+j4) 504 — 23.96°x~/97.£23.96° A
T Tox2s5 T 50
= J97 A

= 9.85A

22. (a)
The given circuit has two sources with different frequencies, hence we have to use superposition theorem.
When 1 V DC source is acting alone (in steady state):

" T ]

1V — RZ10
[ ]

<
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23.

24.

25.

When 5cos 2t A AC source is acting alone (in steady state):
L

& I'ILA
1H

R=S10 tr=c  (})scos2ta

The circuit looking like a parallel RLC circuit.

y
Wy = ﬁ = 2 rad/sec

And the source is also working with 2 rad/sec. So, the circuit will be in resonance.
When the parallel RLC circuit is in resonance, the total source current flows through the resistor.
So, i”(t) = bcos 2tA
When both the sources are acting simultaneously,
i(t)y = () +"(f) = (1 + 5cos 21) A

(d)
Itis clear from the given circuit that, the current flowing through 1 Q resistor due to either 5 V source alone
or 30 A source alone is in the same direction.

So, L, = Lig+Ig
, W
L = 15 = A
. f576W
Lo = T =24A

Lo = 24A+1A=25A
P, = (25A)?(1Q)=625W
(b)
By applying source transformation technique, we get,
4Q
A'A'A'A' oA
2VQ 129§§ 2A 4QE§
o B
4Q 3Q 4Q
MW 0A —WW—WW\——o4
4A<D S (120149)=30 = 12vT
o B o B
So, V. =12V
and R =7Q
(d)
The voltage across inductor is,
ai; di (1)
L at ot
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Current across capacitor is given by,
av
‘o at
v, =3y,
dv, dig(t
- i, = 8C—L= 3c.Ld’—lf§) = 0.6 sin 4t A
26. (d)
By considering the given circuit in Laplace domain, we get,
i(s)
< L,
§ 1Q s
10 0A S
@)
D)
% s 1Q
Bridge is balanced, hence the circuit can be reduced as,
1(s)
L,
1Q s
10
7O
% s 1Q
(1+5s) 141 2
1 S (S+ 1)
Zs) = (1+s)|[1+=|= =2 =
S 1+s+1+ p +25+1
10/s 10
So, I(s) = E—?
By taking inverse Laplace transform, we get,
i(ty = 10u(f) A
27. (a)
Applying KVL,
V,, —Jolyi,—jo Mi, =0
as i, =0
then, ny—jw Mi, = 0
()
applying KVL in loop 1
Vi = jol,i

Using value of i, from equation (ii) in equation (i)

oo jwM[,L} _ My
W JoL, L
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28.

29.

(a)

For the circuit

t=0 \%

L =2+1+2-2-5+6

=117
= 4H
C=8F
R=2Q

Note : M,,, M, is negative, because both L,, L, and L,, L, opposes the flux of respective loops.

RIC 2[8_
= AT = L = 2:
== 2Vl " 2\2 1414

Thus, the given circuit is overdamped.

(b)

For t> 0, the given circuit acts like a series RLC circuit,

L = 40H
and C = 10uF
Do rat 1

amping ratio, = 20
. 1 (L
Quality factor, Q = Fr’\/;

R |C
%o - e

{>1for oscillation free response.

o, o\, <

L 40 . ¢
> 2,/—:2 = x10
fz4c 10

(for series RLC circuit)
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R = 4 kQ
R, = 4kQ
30. (c)
In a series RL circuit,
v () = Velru(t)
VA = V(1-e) u)

L_
T= R o0 =3.5sec

Vel = V(1 -e'h)
2t =1

In(1/2)

~
Il

tIn(2) =2.426 sec
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