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DETAILED EXPLANATIONS

1. (a)

The average value of periodic signal can be calculated by considering one time period

Total area under the graph for one period

To

Total area under the graph for one period = Area 1 + Area 2 + Area 3 + Area 4

here Areal = Area?2=Area3=Area4 =4
and T, = 8sec
4+4+4+4 16
Averagevalue = —————=—=2
8 8
f(t)
B /\
OHENE)
0 2 4 6 t(sec)

2. (b)

Before closing the switch, the circuit was not energized, therefore, current through inductor and voltage

across capacitor are zero.

After closing the switch, at t = 0* inductor acts as open-circuit and capacitor acts as short-circuit.

Equivalent circuit at t = 0*

L
\AAAJ
< < > + .
1ov (@) sS40 340 v0)
10
I = —F——=2A
3+4|l4
V,(0%) = Ix(4ll4)
=2x2=4V
3. (c)
using source transformation
%
5Q 2Q 3Q
sov(*) 1 20V 10V

applying KCL at V
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vV -50 V—20+V—1O
5 2 3
6V -300+15V -300+10V -100

0
30
31V-700 = 0
or = %=2258V
. 50-V
T s
_ 50-22.58 _548A
5
4. (b)
50
AAAA
40 1Q VWV 4 , 1Q 10/3 Q
o—MWW—MWW— o—WW——WW—MWW——
X AVAVAVAV x * 5V~
10Q
Req=
y y
o o
(a) (b)
R, = 4Q+1Q+ (5/110)Q
_ 59+(5x10)g
5
= 5+E=§Q
3 3
5 . o .
Also from (b) 1= ZA (in series circuit current remains same)
V. = §><§=1o.417v
i 4 3
5. (d)
Converting the network into s-domain
’ I1(s) Iy(s) o
Rx— T
Vals) = 14(s) Cf
R+ o Vi(s) R L e
. | |
or Vo) _ = b
1,(s) RCs + 1 (s+1)
RC
Vo(s) 1 1
Z1(8) = L(s) (s+1) S As+1)
RC
1
28 = (s49)
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6. (c)
P=PF+P +PF,
2 2 7
5 3 .. — max
= 4°x20+| —=| x20+|—=| x20 {'IrmS‘ }
= (16 + 125 + 4.5) x 20 = 660 W
7. (b)
The resistance 6 Q|3 Q and12Q(4 Q also 1 Qs in series with 5 ©, thus, the circuit can be redrawn as
10Q 1Q
o MW MW
20 E% 230 260
.

Reg
R, = 10Q+2Q|(1+3Q|6Q)
R, = 112Q
8 (a)
Z = joL=jQ
1 1 .
= =-j20Q
% = JoC j0©08)  ?
Z,, = j+2|(-j20)=1.98+0.802Q
and Z/(5) = 5jQ
Z,(5)) = —j4 Q
Z,(J5) = j5+2||(-j4)=16+j42Q
, 1
Now, I( jo) o< Z(jo)
10(/) Z(j§)= 1.6+/4.2 104
1,(j5) Z(j) |1.98+/0.802
9 (a)
2‘11
AN
N
8Q vy, I
AvAvAvAv AvAvAvAv Yo
4Q +
+ >
IlCT Vi ZQEE V,=0
Vi Y%
I, = ?+T+2l1
-I, = 0.75V, (1)
I, = —VL—2/1=—VL+1.5VX =1.25V,
4 4
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Now, Vi, = 8L+ V,
Vi= -6V +V=-=5V
I
o 125 s
Vi 5
10. (c)
Voltage across capacitor
Vi) = Vina + Vi = Viina) € 7€
= 0+ (5-0)eAC
5 _
But given, V() = E=5e tRC
> = 5o (0.140kQxC)
e
0.1
40kQxC = |
C = 25uF (or) 25x10°6F
11. (c)
At (t=0")
; R=4Q R=4Q
AAAA
yVvvy
L=2H °
10V :) = 10v :) .
_|_C=0.5F
V.(07) = 10V
i(07) = 0A
At (t=0%)
sL=2s
=2
s
™ Capacitor
equivalent
10/s 10/s 10
1(s) = 5= 5 =—
4405+ % 45+ 25 +2 2(s°+2s+1)
S s
5
I(s) = —
(s+1)
i(f) = 5Bte™tu(t) A

o Copyright: MADE EASY

www.madeeasy.in



12 | Ec-EE £ MADE EASY

India's Best Instituts for IES, GATE & PSUs

12. (b)

-0

The time constant of an RC circuitis T = Fr’equq
Calculation of C,

o

Half circuit

HENEN

It is Wheatstone bridge.

VVVV
R R 2R
4R
f MWW \
X y
X 2R 2R y
4R x2R 4R
(F’)eq)HaIfcircuit = 6R = ?

Req = (Req)HaIfcircuit ||(Req)Halfcircuit

- (S5
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13.

14.

(b)

Network ‘N’ can be replaced as

20V 1>v1

+

4Q I I 3Q 31

Applying KVL at loop (1)

20
also v,
= I
20
20
= 12
L 1
Now,
1 primary

I secondary
= 37 primary
3 (_[ 2)

= I

3
Power deliveredto 1 Q

(d)
The h-parameter
V,
12
Power dissipated in R,
'DL
V2
VZ
- I,
substituting the values
we get v,
25
L

41, + 81,

=91, =1, + 31,
-121,

4(-121,) + 81,
-401,

-05A
-12(-05)=6A

05A 3:1 I

1
3

N
I secondary g
I

3
1.5A ©

(1) x R, = (1.5)? x 1
2.25 Watts

AAAA
\AJ
-
)

21, + 4V,
=51, + 2V,

0
Vo5

R

V25x4 =10V
_IZRL

-25A

21, +40
=51, + 20
45A and v, =

o Copyright: MADE EASY

www.madeeasy.in



14 | EC-EE [ MADE ERSY
49V
v, -V,
I = 32 =45
= V, = 58V
15. (c)
L
For series RLC circuit, TWW—W—
Z = R+ (X, - Xc) C") L.
The circuit current
LV
4
.. The drop across the capacitor C
%
Vo = IX, = EXC
22 2
ie. V2 = ViXe 4
7?2 132
(wC)? [/?2 +(wL—) }
oC
For maximum voltage drop
av,
VCmax = d_(Dcz
2
S rad/sec
VLC 212
16. (a)
Using KCL
100 = /?£+9
at C
100C = RCQ+O
at
Q dQ 1k
[0c-a - Fe_cI a
QO1OOC—Q 0
Q t
(—ln(1OOC—Q))Q0 = 76
n (tooCc-Q@)  _t
(100C - @) RC
100C-Q = (100 C- Oo)e*f/ch
._dQ _ (100C-Q, e—t/RC=(50_1OJe—I/HC
Yo T RC 1
i = 40 eft/FfC
att=2sec i = 40e2=5413A
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17. (a)
VAN
100
[e
Zeh — -10Q
10Q ?
(10+ /10) (-/10) .
= D) 40-j10
™ = 30+ j10- 10 /
Vin
+Vi,
10Q
O+
100 Vin® = -f10Q D10490°
+ o-
25.,0°
Vi 25 Vi
10+ /10 T —ji0 = 10490
Vi, 25

104,10 10+j10 jio = 9
(Vo) 10 - 250j—10V;, = 10j Vs, =
710 Vi, - 250/ 10V, — 10j Vs, =

~10V;, =
—1OVTh =
VT/‘I

4

Vin*

~100(10 + 10j)
~1000(1 + )
~1000 - 1000 + 250
~1000 - 750
100 + ;75

Z7 =10+ /10

2
(\/1002 + 752)

= =390.625 W

max = 4Re(Zp,} 4x10

18. (d)

<

AAAA _ b

V = 100(1-2i)+400(1-2i -0.01 V) +800i,
i =1AandV =V

X

VWY
800 Q

5V = 1300- 1000 = 300

o V=60V
and Ry, = 60Q

o Copyright: MADE EASY
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19. (b)

Given,
5 kHz
Z = Zsource + ZIoad
2+ 4+ 10— X,
[12 + (4 - X))] Q
at resonance, imaginary part of Zis zero.

ot
1

X = X
y
X.= —=4
C 7 w,C
or C = 7.95uF

As at resonance current is maximum and thus, maximum power transferred to R.

20. (c)
Condition for Transient free response is given by

ot, = ’[an‘(w?fj—(ﬂE

2
1 o
here, o = o 0 =45
1
t — X2
0 _ tan’'| 2 JILr
2 1 4 2
b _=
2 2
tly = m=3.1416sec
21. (a)
1Q
j_]1 AVAVAVAV
1F= S
i(s)( 4 — 1H
C> 202 v, 3
I(s) = I(s)(1+s) =I(§)(S+1)S
1iop1es S +3s+1
5
1(s) 2s(s + 1)
V (s) = 21,(8) = —5———
ol9) 1(9) s° +3s+1

Va(s) 2s(s + 1)
1(s) s° +3s+1
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22. (c)
3Q
30 I
+ 1, N I, *
¥ v, |6
141v<_> | m% mz ShQ
N 7/ —
‘/1 2 1 11 \/] = 2]1+12
= =
\/2 1 4 12 \/2 = 11 + 412
Applying KVL
LoopI
3, + 1)+ V, = 141
3l + 3+ 21, + 1, = 141
Sl + 1, + 3l; = 141 (i)
Loop II
V, = (I,-1,)-6
V, = I, + 41,
I, +41, = 6I,-61,
I,+10I,-61; = 0 .. (id)
Loop I
3(1; + 1) + 31+ 6(1; - 1,) = 141
31, -6I,+ 121, = 141 .. (iif)
By equation (i), (i7) and (iif)
I, =24 A I, = 15A I, = 6.5A
23. (b)

Att=0" S, is closed. S, is open

3V—T Ci= C,

C, gets charged upto 3 V charge stored in C,
Q, = C,V=1x3=3C
Voltage across C, is zero at t = 07, so no charge stored in C,,.
Att>0, S, is open and S, is closed.
charge stored (Q,) initially in C, gets redistributed between C, and C,

fc

Let Charge storedin C, =
Charge storedin C, = Q,

[
ES)
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According to conservation of charge
Q+Q,=Q, =3 (1)
Voltage across C, = Voltage across C,

Q_0 _ 0_Q
c, ¢ 1 2

Q, = 2Q, (@)
from (1) and (2)

Q =1C
and Q =2C

.. Voltage across the combination = o] = % =1V

G
24. (d)
Applying KCL on supernode
6010°
jQ v, v, 1Q
—AWW—
10 2000° EE 10 =-Q
IU
i—2+ﬁ+i =0
1+ 11—
and Vi+6 =1V,
0.5-05; 1.5+05/||V, 2
1 -1 V,| = |-6
{0.5—0.5/' 2}
v 1 -6

2~ T05-05] j05+05]
1 .
5.83095./149.036

V2 = 2.,180°
V, =~ 2.915£-30.96°
Thus, I = 1\/—;=2.9154—30.96°
25. (b)
23 : ,
7, = [EH“““) 4]
_ 23 (3+/4)(3-j4) _28+26 48, .
6 6 6 6
Zp=8Q
26. (c)

At t =0, switch is closed
For t> 0, the circuit in s-domain becomes,
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Applying KVL, we get,

E—E+2
s s

1(s)

Using partial fractions, I(s)

or i(t)
27. (d)
Given, f
C
BW
For series RLC circuit, Q
Q
A
150
R
28. (c)
For a capacitor i(1)
29. (d)

Now, applying KCL at node A, we get,
L=V, +(V,-V))

For I, we can write

w [N

[3+s+gjl(s)

S

25+ 3
(s+1(s+2)

1 N 1
(s+1) (s+2)
L) ]="+e™)A

s fort >0

1.5 MHz
150 pF
10 kHz

6
f, _15x10 _150
BW 10x10°

1
oRC

2nx1.5x10°x150x107"° xR

10°
=471Q
2nx1.5%x150% 150

cav(t) av(t)

=10x107° —==x10° A
dt

av(t)

1 0_2 avil) d V(l’ )
at

A=10——
at

mA

+0
>
<
>
<
>

2V, — v/

~
AAAA
yvvy
Ju
@)
AAAA

]
2V, —=V.
17572

1 7 1 /7 ’
SR PV VARY
a a[ 1+ 1)}
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- —V+=V
1 82 2
1
o J—
| =1 2%
a a2
For the Z-parameter to not exist.
Yl =0
4 1 3
Y= 222
. Y| # 0
Thus, no such value exist for which |Y|= 0.
30. (a)
From phasor, we can write Inc
Xc
o _ & 30°
tan30° = R, e
J3 I
H = X \/_=— RyL
= 2 ¢ oC
X
tan45° = R]
= R, = X =oL
J3 L
= —XxnL=—+/3
Aty = exeb=ge
RR, = 3=1732
we know
R+ R,
T > ,H?1/?2
as arithmetic mean > geometric mean ; (for non-negative real numbers)
R, +R, 2 23
R +R, = 2(3)"

1 2

Minimum value of R, + R, = 2.63 Q
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