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ELECTRONICS ENGINEERING

RIB-R | T3 Session2019-20 | S.No.:050719_LS1A

ANSWER KEY >» Network Theory

1. (b) 7. (d) 13. (a) 19. (b) 25. (d)
2. (c) 8. (c) 14. (c) 20. (b) 26. (a)
3. (b) 9. (a) 15. (b) 21. (b) 27. (b)
4. (b) 10. (b) 16. (c) 22. (c) 28. (b)
5. (a) 1. (c) 17. (a) 23. (d) 29. (b)
6. (b) 12. (d) 18. (c) 24. (b) 30. (d)

DETAILED EXPLANATIONS
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for the given problem, Y, = s U
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Yb = E O
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Yc = g 8)
) —% ()
MI=1+4 >
-—0 =0
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2.(c)
Time period (T) = 2n
(O]
1
where o = ﬁ
thus, I'= 2aJLC
In figure @ @ ®
. 4H 5H 6H
Loy = Ly+ Ly + Ly=2M,, + 2Myy — 2M,, W\va 000
=44+5+6-2(2)+2(2)-2(3)=9H 2H 2H
C=1F
T = 2nJ9 = 6msec 3H
3.(b)
The circuit can be redrawn by short circuiting inductor and open circuiting capacitor as DC sources are
used.
+ - 5/3 Y5/3 Y5/3
10V + > < <
15V290 290 290
_tov, +Y_
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Applying KVL

V-10-10+10-15 =0

V=25V
4.(b)

R |L R [Lw R
—.|= —.— = =JX X
2\/;=’ o\VCco ~ 2VtC
Unit of A, is Q

Unit of °X,"and ‘X, is Q
. R |L .
Unit of S\ s OxJoxQ =(Q)?

5.(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

t (sec)

here Areal = Area?2=Area3=Aread4 =4
and T, = 8sec
4+4+4+4 16
Averagevalue = —————=—=2
8 8
ft)
IR /\
OHeNE)
0 2 4 6

6.(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 = O*

L.

Vi)

1ov(j) a0 E§4Q
10
= ———— =2A
3+4]|4
V/(0%) = Ix(4]]4)
= 2x2=4V
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7.(d)

Applying KVL in both the loops we get

M
ro1 {0 L

Vy = (joL)li + (joM)I, o
V, = (joly)l, + (JoM)I v, L1§ §L2 v,
Vi L+ Ml -o o-
also, M= KJLL, = Ll ;
- K= 1 for ideal transformer
ﬁ _ L212 +1[L1L211
V1 L11~| + 1'L~|L212
TR
Y 5 _ 1
- v, ~ N25 5
8.(c)
As we know,
Realpower = V. _ -1 _ CcOs¢d
(i)
Reactive power = V,_ -1 . sin¢
(i
Apparentpower = V. -1
..(iii)
Given that v(f) = 10cos(2t+ 75°)
i(f)y = 2cos(2t+ 15°)
from equation (i) = ¢ =60°
Real power = E><£><1 = 5 Watts
V2 22
from equation (ii)
Reactive power = 19 ><i ><—3 =53 = 8.66 VAR
22T 2
from equation (iii)
10 2
Apparent power = ﬁxﬁ =10 VA
9.(a)
Y=Y, +Y, °©
R R
v - 1' . 1'
R+ X, R-jXc zZ=
y_ R=X_ . (R+iXc) L c
- 2 2 2 2 -|_
R+ X[) (R°+Xg) o
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~X, (R? + X3) + Xo(R? + X?)
Im(¥) (F2 + X2) (R + X2)
For ‘Z’ to purely resistive
alsoIm(Y)=0
= X (RP+X3) = Xo(R?+ X7)
RPX, + XX, = RPXp+ XPXe
RP(X, = Xo) = XXX, - Xp)
1L
R2 XLXC= (J\)LXEZE
10.(b)
For parallel resonant circuit
C
Qy R i
-6
o - 2000] 10"
240 x 10
Q, = 2000 %xm—“
2000 3
% = 00 *2
Q, =30
11.(c)
o}
Leg = (L+L=2M) [IL
Also M = kJLL =M = kJI2 = kL Lo ) M § L
Log = (L+L-2kL) [IL
L (L-2kl)xL °
3 2L —2kL+L
on solving, we get
k = 075
12.(d)
I(s)
1 1 _ fe)x—
VAs) = I(s)x——=x— = 1(8)X ]
1418 ot s N 1
S CIONE 0 V)T §
Hy = 2D
(s+ 1" +1
2(s+1) 1 2
% X -
A = e P41 Trs ~ (sr P
ve() = 2e!sintu(t) V
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13.(a)
to determine V,; :
30 =
10-5V, 10-5V, LYY B70A 4
h="%5 "3 *
I, 5V, -10 10V D 5, n> 202 V2=V
V, = o= -
6Vth = 5Vth_10 g
V, = -10V
to determine R,
I, = 2V2+I1
1A = 2V, +1,
0 = 3, +5Y,
5
L, 3Q 1A
1TA = 2y, _> V, WW +
3
v, = 3V . 1P 202 v (D
V2 p—
Ry = 7439
poo Vb 10 gaay
L max 4Rth 12
14.(c)
At (t=0)
; R=40Q R=4Q
AAAA
\AAA
L=2H o
+ = +
10V ) 10V ) .
_|_C=0.5F
V,07) = 10V
i,(0) = 0A
At (t= 0%)
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~.

—~

=
Il

15.(b)

For a series RL circuit with DC excitation,

16.(c)
Applying Millman’s Theorem

:U‘cn< (n<'\|:U :U|(/><

AN
~|=

10/s  10/s 10
440542 C45+282+2  2(s? +2s5+1)
S 5
5
C (s+1)?
5te~tu(t) A

Rt
5[1 —e L ]u(t) A

g3 _3
10 1_1 10x2 20
3
2
3
Ev B B,
1
Req
’
1+1+1+1+ 1—l
2 4.8 " 2_20 ,
3 3 3
20 20

eq

\AAAJ

<
333 Q =
<

eq
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40
Vg = ?V

40 40
_ 3 3 _4 40,
1——:—:—
20 1030 3" ’
3 3 3 2 %0
1.33A
17.(a)

At (t = 07), both the switches are opened.
Lis initially uncharged i,(07) = 0

o~

-
o

|
AAAA

~
Il

At (t=0%) N .
ot it
i) = (=) + (i(0%) ~i(e)) € 10V L
R, =59
= 1H
i(0%) = OA
_5t
i(t) = 2+(0-2)¢ 1A;fort>0
At (t=2°)
_10
i(27) = 2-2¢ 1 A
i(27) = 2A
At (t = 27) R =20

i(27) = i(2h)=2A
for t> 2 sec
_Rit=2) - 10V L=1H
i(t) = i(0) + (i(2*)—i(0)) € L fort>2
2

(3-2

il,_s = 5+(2-5)e 1 P o5 3¢
= 4594 A
18.(c)
Here, applying KCL i _
i(f) = i,(f) + 0 _’1____| i
v v 30
= ——+—— _ of o | ! U
6+,8 3-j4 50/-23.96 () | s DZ-3-14
Loy BofAbee ) WO+ - Tora
23+ j4)(3 - j4) 2x25
50« —28.96° x/97£23.96°
- 97 A = Jo7 A
50
= 985A
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19.(b)

The time constant of an RC circuitis t = R, C,,
Calculationof C,,

o

Half circuit

HENES

It is Wheatstone bridge.

AAAA

VVVv
R, R 2R
4R
f MW \
X y
X 2R 2R y
4R x2R 4R
(Req)HaIfcircuit = 6R = ?
Req = (Req)HaIfcircuit ||(Req)HaIfcircuit
(ﬂj (ﬂ) , (@)
-3 3 3
T = Fw’equq
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20.(b)

§x30=2RC
3

1.5

—Cve(t

5 (t)

1 2.2
EEC:VB Sln (Dot

%0%2(1 ~ cos 2,1

thus only option (b) satisfies this condition.

21.(b)

Network ‘N’ can be replaced as

V() =V, sin oyt :CN)

Applying KVL at loop (1)

also
=

Now,

rimary
I secondary

primary
3(_12)

1

S~ 8B~ 8

3
Power delivered to 1 Q

41, + 81,

=91, =1, +3l,
121,
4(-121,) +8l,
-401,

-05A

~12(-0.5) =6 A

~ CDl L

secondary

o

15A
(I;)?x R, =(1.5)°x1
2.25 Watts

05A 3-

I3

e

AAAA
v
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22.(c)
Calculating R,

+o

\AAAJ
>
AN

+
<

Vv < <
1 S2kQ 2V, 05Q5%
< <

o

1A = Vs +2V,
0.5
. V., =0 (As
independent voltage source is short circuited)
= V. =05V

R, = 0.5 =500 mQ
Calculating V,,,

0
+ +
¥ v, = <
Vin (") 1 =2kQ 2V, <¢> 050= Vin
- -< <
- o

V, = -2V, x05

V, =V, =5/0°V

Vi, = 2x5x05=-5/0
= 5/180°V

23.(d)

AAAA
vyvy
Py

Q
AAA
Wy
~
I
11
9]

®

For a parallel resonant circuit

the damping ratio &€= %} = ZI;eq /% = %
(i)

given
O
1Q L|l2H
—-=C
10 10 oH
o
R,=1ll1+1=150Q

€q
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Leq
Ceq
From equation (i)
C
or Leq
Leg
2+ 2_L
L+2
= L
24.(b)
pf
COSs(
o
=
S
Now,
As per question S’
P/
cosf’ =
el
Q/

Reduction in reactive power

©

2L
L+2

= 2+

_ 4
9

4Rz
q _ 2
= = =2R%,

= 2R2C= 2><(1.5)2><g =2H

2L
L+2

= 2H+

= 2H
= OH

“®

o>»0or

= 0.50lagging
= 05
= 60°

= Ptan60° = 1043 kVAR

= JP?+ Q% =20KVA

11
B
(@]

= 14.14 = 10J2 KVA

— 10 KW
p__10 _ 1
s 102 2

= 45°

— 10KVAR

= (1043 -10)kVAR

= 10(+/3 - 1) =10(0.732)
= 7.32kVAR

60°
P=10kW '
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25. (d)
Let v, (1) be the input voltage while v, (t) be the output voltage
h(t) = (e + e3) u(t) V

H(s) = \\//f((ss)) = ﬁ*ﬁ - %
¢ Vot = tetu(t) v
Vil = (S+12)2
However, H(s) = (s+228)zs5+ 3) \\/t/)/:[((:))
9=
or Vi(s) = (s+12)2 X(SJ(FZZS)ESSE 2. %[852_8:2.5}

Taking inverse of Laplace

26.(a)
For the circuit

)$t=0 LV
[+

Ly = Ly+ L+ Ly—=2M,,-2M,, + 2M,,

[0}
Q

L, = 2H
L, = 1H
Ly, = 2H
M, = 1H
M,, = 25H
M,; = 3H
Leq =2+1+2-2-5+6
= 11-7
= 4H
C = 8F
R=2Q
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Note : M,,, M, is negative, because both L,, L, and L,, L, opposes the flux of respective loops.

RIC_2[8_
= AT = L = 2:
= oL 2\2 1414

Thus, the given circuit is overdamped.

27.(b)
. Cdv
.- o
dt +
- i) D Vo = C=5mF
o=z [iat

For 0 < t< 5; Unit step current is applied ; voltage will increase linearly.
For5 < t< 10 ; No current is applied, hence open circuit, the capacitor will hold the charge.
For 10 < t< 15 ; again capacitor’s voltage increases linearly.

From above analysis,

Ve(®)
22V —
2Vf-ooeaeoooes —
1.5V f-mmmmmnnos o
V- | i : E i : i
I 10I L I

VC(t) |12.5msec = 15V
28.(b)

Applying KVL,
Vi,—i,(1+1)-50i,(-X;) = 0

= Vi, = i4,[2-/50 X,] = 100uF
: Vi, . ‘
Inputimpedance = —%=2- 750X, 504,
h
As imaginary part is negative, inputimpedance has equivalent capacitive reactance X .,
XCqu = 90 XC
1 _ 50
0Cqq oC
C 100
C = ——
e« 50 50
C, = 2uF

eq.
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29.(b)
Since (w) = 2 rad/sec, the network is drawn as
j1Q
o0 R,
e :»J
1Q |20
2sin2t —42Q==
1Q . b
—— 00— T
L VAVAV‘V I
< —-2Q=—
1Q L
10 a+00-/1
Z,= ——_-——=1Q
b
10 -1Q I

R = |Zy|=1Q

Hence, for maximum power to R,, it should be 1 Q.

30. (d)
v(f) = 2cos(500t+60°)V
= 2/£60°V
Using AC phasor
i() = —/3cos(500¢ + 30°) A
Wl = 2260°V o BOA
+ i (t
i,()=-i(t) = J3£30° A "o R=1Q
J330 = 24§O +2460 v(t)izzcgzéft\)/ouso")v EER=29
1+ X, 2 9
L
2(;+j\/2§j . o
o _ 44—
V3430 d+x) 2777
By equating real parts on both sides,
3 11 X3
- = S+t >
2 1+ X7 2 1+ X]
1+X,43 3 1
= — L=t =1 =14 X3=1+ X
1+X2 2 2 - -
X =olL=3Q
J3
or = — =346mH
500
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