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Electric Circuits & Digital Electronics

Q.126 The equivalent resistance seen across the terminal ‘A” and ‘B’ in the figure given below is
20
Ao MWW

6Q

12Q

Wy
A
VW
o
e}

1203
9 6Q
120
Beo MW
20
(@) 2Q (b) 4 Q
(c) 6Q (d) 8 Q

Q.127 In a series RLC circuit, L = 40 mH is given. If the instantaneous voltage and current
100cos(314t - 5°) V and 10cos(314t - 50°) A, respectively, the value of R and C will be

(@) R=10Q and C =580 uF (b) R=7.07 Q and C = 580 uF
() R=7.07Qand C =549 mF (d) R=14.14 Q and C = 5.49 mF
Q.128 Consider the circuit shown in the figure below,
ZS
—_

7S ‘

Assume V_ = 250sin500¢ V and Z_ = (100 +j200) Q. If Z, to be a parallel combination of R and C,
then the value of R and C such that the maximum power transfer takes from source to load are

respectively.
(@) R=8Q and C =500 uF (b) R =100 Q and C =10 uF
(¢) R=250Q and C =250 uF (d) R=500Q and C =8 uF

Q.129 Four resistors of equal value when connected in parallel across a supply dissipates 150 W. If
the same resistors are now connected in series across the same supply, the power

dissipated will be W.
Q.130 Consider the circuit shown in the figure below:
A}iA
yyvy
NOBELLE $H
The value of resistor ‘R’ such that the energy stored in the inductor is 16 J is Q.
www.madeeasy.in Day 6 : Q.126-Q.150 © Copyright:MADEEASY Page 1

Delhi | Bhopal | Hyderabad | Jaipur | Lucknow | Pune | Bhubaneswar | Kolkata | Patna




L e Jor (LN r¥] | EE

Q.131 Consider the circuit shown in the figure below:

2A 40
+
103V,
1Q - <:> 4V,
10V
The total power delivered by the dependent source is W.

Q.132 For the circuit shown in the figure below, The equivalent z-parameter matrix is

I 1Q 1Q g,
+0 A'AVAVA' AVAVAVAV o+
v, <f L S10 v,
_c o_
20 3Q 20 19
@ 10 19 ®) 10 10
20 3Q 20 3Q
© 10 30 D110 20

Q.133 The voltage equations for a two port network are given as
V, =16l + 241, and V, = 32I, + 141,
If a load of RZ0° Q is connected across the output port of this network, the input impedance
becomes 8 Q, then the value of R will be Q.

Q.134 A 4 A, current source, a 20 Q resistor and a 5 uF capacitor are all in parallel. The amplitude of
current source drops suddenly to zero at t = 0. The time taken by the capacitor voltage to
drop one half of its initial value is
(a) 64.1 ms (b) 64.1 ps
(c) 69.3 ms (d) 69.3 us

Q.135 The Thevenin’s equivalent of the network shown below is,

X o _
+A'A'A'A' 0
200
100200 V(=) 1002 <1 0.02V,

ob
(a) 57.34/-55° V and (4.7 - j6.7) @  (b) 57.34/-61° V and (4.7 - j2.4) Q
(c) 55£57.3° V and (6.7 - j4.7) Q (d) 55/-24° V and (4.2 - j6.7) Q
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Q.136 In the circuit given below, the average power supplied by the dependent source is W.
192 Q
@ T @

20

AMA
LAAAS
b
e
©
=
e
RN
AAAA
vV
®
©

Q.137 A network circuit is shown below. The value of V_at t =2 us is

2kQ 1kQ
‘V‘V‘V‘V AVAVAVAV
< +
3v— Q 6u)mA Z6ka 1nF= v,
a) —o. .
3.06 V b) 12.01 V
() -14.02V (d) 6.07 V

Q.138 For the network shown below, the source frequency ® at which applied voltage V and current
I are in phase is

01H
000
CN V=5sinot ==<1F Be
=1Q
<
(a) 5rad/sec (b) 2 rad/sec
(c) 3 rad/sec (d) 4 rad/sec
Q.139 The value of Z,, for network shown in figure below is
L 2vy |
v, EE 10 <T 2V, E; 2Q v,
(a) -1 Q (b) -0.8 Q
(c) 0.6 Q (d) 0.8 Q
Q.140 The maximum power delivered to the load in the circuit shown below is W.
10Q 2Q
AVAVAVAV AVAVAVAV
®sv  Ise 230 R,
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Q.141 The minimum value of L at which the circuit resonates at a frequency of 1000 rad/sec in circuit

shown below is mH.
o

5Q 10 Q

L -j12Q

=

Q.142 Consider the following sequential circuit:

)

ST
>
>

Which of the following represents correct output sequence, when input sequence is X = 01100?

(Assume initially all flip-flops are in clear state).
(a) 01100 (b) 00101
(c) 10100 (d) 00110

Q.143 The number of minterms after minimizing the following Boolean expression is
[D"+ AB"+ A’C + AC'D + A’C'DJ

Q.144 For the given circuit, which of the mentioned below input will give output as 1.

o I>Do 5

(a) P=0 ;
(c) P=0 ;

0 (b) P=1 ; Q=0
1

Q
Q (d) Either P=1 or Q=1

Q.145 The sequential circuit shown below functions according to which of given below statement

>R J—Q
o >——fax—p
Input —
S —Q
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(a) It works as a D-flip-flop (b) It works as a T-flip-flop

(c) Output remains stable at 1. (d) Output remains stable at 0.

Q.146 An 8-bit successive approximation type ADC has a resolution of 30 mV. The digital output for
an analog input of 2.86 V is
(a) 01011111, (b) 01101100,
(c) 01100000, (d) 01110011,

Q.147 Which of the following is realization of Z = AB + BC + CA ?

+5V 0 0
1 1
2 2
3 +5V 3
(a) 4 MUX —Z (b) 4 MUX —Z
5 5
6 6
7
7 S, S S, 1 Sy 51 S
= = o
J IR
45V 0 +5V 0
1 1
5 2
3 3
() 4 MUX —2z  (d) 4 MUX —Z
5 5
6 6
7
752 Sl SO 1 52 Sl SO
< = T T
J A B C

Q.148 The shift register shown in figure is initially loaded with the bit pattern 0011. Subsequently
the shift register is clocked and with each clock pulse the pattern gets shifted by one bit
position to the right. With each shift, the bit at the serial input is pushed to the left most
position (MSB). Clock pulses taken by the shift register to get the content 0011 again are

Clock

Serial
Input
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Q.149 The next state table of a 2-bit counter is given below.
Q Q Qf %

0 0 1 O
0o 1 0 O
1 0 1 1
1 1 0 1

The counter is built as a synchronous sequential circuit using T-flip flops. The expressions for

T, and T, are
@ T, =1Q0; Ty = Q1 Qo (b) T =Q10Q0;TH =0 ®Q
© T1=019Qy;TH =0 ©Q (d) T; =Q; ©Qp; Ty = %1Qp

Multiple Select Questions (MSQ)

Q.150 A circuit is shown in the figure below.
20 Q

120£0° V rms Ci) D

1

>
D 5109
2

AAAA

LAAAS
W
<)
©

Which of the following is/are correct?

(a) The current I, is iA.
11

(b) The current I, is %16A.
(c) The voltage V, is 80 V.

(d) Power absorbed by 10 Q resistor is 5.29 W.
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Detailed Explanations
126. (b)
Redrawing the given circuit, we get,
20
Ao MWW
6 Q
12Q
1203 260
< O 6 Q <
12Q
Be MW
20
Using A to Y conversion, we get,
2Q 4Q
Ao MW Ae MWW
S S S
4 Q:: >3 2Q 4 Q::
T 40 20 T _ ) 6
MWW MWW — MWW
b b s
402 320 402
Be MW Be MWW
2Q 4Q
Again using Y to A conversion, we have
4 Q 32Q
Ao MWW Ao MWW
16 Q
64 <= f— <
R Q EE — 10.67 Q EE
16 Q
Bo MWW Bo MW
4Q 32Q
or, R, = 1067Q |[32Q+32Q)
10.67 x 6.4
= ————=399Q=4Q
10.67 +6.4
127. (b)
The current lags the voltage by 50° - 5° = 45°
L > !
o —
wC
1
oL - oC
tan45° = 1= =
R
V, 1V
and = |R*+|oL-—| =VR*+R?
Im oC
100 7
10 - V2R
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or R =7.07 Q
1
= oL-——
R oC
1
— = 314 x 40 x 103 - 7.07
oC
1
— = 1256 -7.07 = 5.49
oC
C = ¥~580 F
or T 314x5.49 "
128. (d)
. R(-iX, R(-7X, R+ iX
Z, = R|(-jXc) = (]. o) _ (]. ), iXc
R—]XC R—]XC R+]XC
RXZ . R*Xc

T Rex2 TRex2
For maximum power transfer Z;, = Z*
Z, = 100 +;200

Z, =100 - ;200 -..(ii)
On comparing equation (i) and (ii), we get,
2 2x

_RXC  _ 100 and —5—S5 =200

R* + X2 R* +X¢
on solving, we get, X. = 250 Q

1
€= Soox. M

and R = 500 Q

129. 9.375 (9.10 to 9.50)
Let ‘R’ be the value of each resistor,
When connected in parallel, the equivalent resistor is given by
1 R

R =1 1. 1.1 4°
—t—t+—+=
R R R R
. Power dissipated by the circuit,
p = Ve
Req
2
150 = Vo
R/4
V2o 150 .
or R 1 (1)

Now, the resistors are connected in series,
The equivalent resistor is given by,
Req = R+R+R+R=4R
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. Power dissipated by the circuit,

2 2
p = Vo _V" _1(150 =@=9.375W
Ryq 4R 4| 4 16
130. (50)
Under steady state, inductor behaves as a short circuit as shown in figure below,
i R

AAAA
vvvy

NO) S 500 iy

Energy stored in inductor,
1 .
= —L =
E S L 16]

i, =2A

Applying current division,

) - 4 x50
" 50+R
R =50 Q

131. (1152)
Redrawing the given circuit, we get,

1Q

In loop bedeb,
-10-V,+4i+4V, =0
3V,+4i =10 (i)
But, Vo= -(+21=-i-2 ..(if)
Using the above relation, we get,
3(-i-2)+4i =10
-3i+4i =16
i=16A
Vy=-i-2=-16-2=-18V

.. Power absorbed by dependent source = 4V, x i = 4(-18) x (16) = -1152 W
(Here negative sign indicates that the depended source deliveres the power)
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132. (c)
Let us first calculate z,, and z,, by open circuiting the output port,
I 1Q 1Q g,
+0 AvAvAvA' AvAvAvAv o+
Vl <¢ Iz Eg 1Q V2
. I, =0
.. The circuit can be redrawn as
I 1Q 1Q
o——WW——FW——o0
v, =2, ’ oA
and V, =1 v, EE 1o v,
. = Ao20
11 I, o o
Vo _
and Zy = Z =1Q
Similarly z,, and z,;, can be obtained by open circuiting the input port as,
=0 1Q 1Q
+0 A'AvAvAv AVAVAVAV o+
s I,
2L, | =
vy <f> I zl E: 1Q v,
-0 0 -
V, = I, +2I,=3I,
and V, = I,+2I,=3I,
. = 230
2 I,
and Zyy = o 3Q
L
) 2Q 3Q
z-parameter matrix = 10 30
133. (82)
Given equations,
V, = 16l + 24I, (1)
V, = 32I, +14I, ...(ii)
Also, V, = -, xR
: 32I, = -(14 + R)I,
-32 I
or, I, = (R+14) 1 ...(1ii)

Using equation (i) and (iii), we get,
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-32
= 161, +24| —— |I
Vi ! ( R+ 14} !
or i _ 16_24><32=
I R+14
g - 24 %32
"~ R+14
9% = R+14
or, R =96-14=82Q
134. (d)
The circuit that exists for t < 0 is,
AVAVAVAV
20Q
< + +
4A D :Ezosz =5uF =80V T 5uF —= V¢
V =IR=4x20=80V
V.(0%) = V(0)=80V
Time constant, T = RC=20x5x10°=10"%s
After t =0, V() = V_ -(V_ -Vy)e'r
= 0-(0-80)et/r
4
V(t) = 80e0!
The half of initial voltage,
80 _ 40V
2
4
40 = 80e 10
1ad
05 = e 10%¢
Time, t = 69.3 us
135. (a)
Vo = Vi
By applying KCL,
Vg, =100 Vg,
+ =
20 10 0.02V,
Where, V., =100 -V
Vq, =100 Vg,
+ = _
20 ~j10 0.02(100 - V)
7 .
Vi = 0.07+ j0.1 =57.34/-55°V
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O-------3
: i
< 0.02V, < ZTh |
003V, |02 ¢> * +v
+7 i
ot !
v
Zyy = T
By apply KCL in the circuit gives,
YV _oonv, =1
20 -j10
and, vV, =-V
K+L+O.02V =]
20 -j10
Vv 1
2
P2yl o
20 ;10
= (4.7 - j6.7)Q
136. 192.00 (190.00 to 194.00)
v, -V,
L= "j19
R A A A
+_ - =
I 48" i1 =0
1 1 \%
V| ——-—2 =
1(4.8 j1.92J o2 = 72
i1.92
Vl(]4.8 +1)—V2 = -2 xj1.92
V(1 +j04) -V, = 3.84
V.
161, = L+
Va
061, = —
w-Vi ¥V, 1
192 ~ 8 706
V,-V, = j04V,
V(1 -j04) = V,
V,[1+0.16] - V, = 3.84
V, = 24V
Y sa
x 4.8
P=16IxV,=8x24=192W
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137. (a)
Att <0,
2kQ 1kQ
WW—WW O+
3VT Zoka v,
o -
V.(0) = 3x 6 __18 =2V
6+3) 9
Att>0,
1kQ
AvAvAvAv AvAvAvAv o+
3vT G 6 mA E§6kg 12
o -
3 kQ
A'AVAVA' 0+
9V C:) Eé 6kQ V.
o -
6
0 (=) = 9X(-9) =6V
v (t) = -6+ (2+6)/T
18
TS x1=2upus
_tb
V() = —6+8e 2
V(2us) = -6+81=-3.06V
138. (¢)
I 01H
000
CN V=5sinot ==<1F Be
=1Q
<
For V and I in phase imaginary part of Z(s), should be zero,
01s
° 000
Z(S)—> - 1/S <
S1Q
o
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1X1 1+0.1s+0.1s°

Z(s) = +¥—+01s = ———————
1 s+1
—+1

S

multiplying numerator and denominator by (s - 1)

(0.15% +0.1s + 1) (s - 1)

() = (s+1)(s—-1)
_015° +0.1s* +5-0.15> —0.1s - 1
s2-1
Puts = jo
. 0.1(jw)’ +0.9(jw) =1 j(0.90 -0.10%) -1
(jow) (]'0))2 -1 —0? -1
Equating imaginary part to zero,
090-01w® =0
0 =9
o = %3 rad/sec
Alternative Solution:
In frequency domain,
° 00
0.1jo
Z, ’—» =2 E§ 1Q
w <
[}
_ WE/9) o454
o 1-j/w
j—o
j( + o) -
—————+01jo =0
(j-0)(j+o)
1-jo .
+01jo =
= 1+ w2 J 0

For V and I in phase, imaginary term = 0

-0
+01lo =
Thus, 1+ 02 0
= o = 3rad/s
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139. (a)
Transforming the dependent current source in to voltage source, the network is shown as,
2V,

I 1Q

Let I, be the current through 2 Q
Apply KVL in outer loop,
-V, +2Vi+ L, -+ V, =0
-V, +3V,+ L, -1, = 0 (1)
Also,
-Vi+ L +,-1,+2V, =0 ...(ii)
Vi, =L+ -1L+2V,
From equation (i) and (ii), we get
5V, +3 +4l,-4I, = 0

V.
Where, I, = ?2
4
V.
Hence, Zy = 1—2 =-1Q
111,=0

140. 4.67 (4.5 to 4.8)
The Thevenin’s equivalent circuit across AB as shown in figure below,
The total resistance is
R, = [{(3+2)]]5}+10]
[2.5 +10] =125 Q
Total current drawn by the circuit is,

I = 20 =4 A
T 125
The current in the 3 Q-resistor is
Ir x5 4x5

L = 545 10
Thevenin’s voltage, V,, = V,=3x2=6V

Thevenin’s resistance, R, = R, = [(10]/5)+2)(|3]Q =1.92 @
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10Q 2Q 1.92Q
AvAvAvAv AvAvAvAv o A %—O
+
z s s
)50V =5Q =3Q +)6V R,
N b= =
OB

o
(a) (b)
From figure (b) and maximum power transfer theorem,
R, =192 Q

. current drawn by load resistance R;

6
I = 1.92+1.92 =156 A

Pp.g = IPR; = (1.56)2 x 1.92 = 4.67 W

141. 1.32 (1.25 to 1.40)
1 1

= —

10-j12 5+ jX;
10+/12  5-jX;
= 2 2 + 2

10> +122 25+ X7

0 5 v .
102 +12%  25+X7 7| 10*+12% 25+ X7

At resonance the susceptance becomes zero,

Xy 12
Then, 25+ X2 T 102 +122
On solving, X, = 1898 Qor 1.32 Q
H L = 18.98 152 =18.98 mH or 1.32 mH
ence, = 1000 (or) 1000 - 18 or 1.32 m

Hence, 1.32 mH.
142. (b)
In the given circuit, the output Z is
Z = (A+B) =AB

Truth table is as given below:

B®X BX AX AX

X Ja Ky Jy Ky A B Z

- - - - - 0 0 o0

0o 0 0 0 0 0 0 ©

11 0 0 0 1 0 0|

11 0 1 1 1 1 q|mud
0o 1 1 0 0 0 1 0

o 1 1 0 0 1 1 1

Hence the sequence of output Z is 00101.
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143. (1)
[D" + AB" + A’C + AC'D + A’C'DJ
= [D" + AC'D + AB" + A’C + A'C'DY
= [D'+ AC' + AB’ + A’ [C + C'D])
[D"+ AC" + AB" + A’ [C + D]J
= [D"+ AC' + AB" + A’'C + A'DJ
(- D+AD=D + A
= [D"+ A"+ AC’ + AB’ + A'C]

(- A"+ AC=A)

(- A"+ AC + AB’ = A+A(C'+B) = A" + C" + B))
[D"+ A"+ C + BY
ABCD

Hence, only 1 minterm is required.

144. (¢)
S = [P+Q)+(P+(P+Q)|(P+(P+Q)
Considering, P+Q = X and P+(P+Q)=Y
Then, S = (X+Y)Y=XY+Y=Y
S = P+(P+Q)=P.(P+Q)=PQ
So for, $=1P=0,0=1
145. (b)

From the combinational logic.
Assuming D is input, Q, is present state.
Q,41 is the next state, then

R = D®Q , S=De&Q
Characteristic equation of R - S flip flop

Qn+1 = S+RQin

So, Q1 = (D®Q,)+(D®Q,)Q,
(D®Q,)+(D®Q,)Q,
(D®Q,)[1+Q,]
D®Q,

DQ, +DQ,

0; Qn+1 = Qn
D=1;Qu=Q,

So the circuit functions as a T-flip flop.

For, D
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146. (a)
286V 953
30mv T
The step 95 would produce 2.85 V and step 96 would produce 2.88 V. The successive
approximation type ADC always produces a final output, i.e., a step below the analog input.
. The digital result would be
95,, = 01011111,
147. (b)
We have the logic function,
Z = AB+BC+CA
For the function, we form the K-map as shown below:
N o1 11 10
000|110
110 (1|11
Z(A,B,C) = Zm(3,5,6,7)
Therefore, during implementation of the function Z-using 8 to 1 MUX, inputs L, I, I and I,
will be at high logic (1) and rest inputs remain at logic (0).
Hence option (b) is correct.
148. (5)
0 0 1 1
1stclock - 0 0 0 1
27dclock -1 0 0 0
3dclock -1 1 0 0
4hclock -0 1 1 0
Sthclock -0 0 1 1
149. (b)
Q Q O & T[=Q®Q T[h=Q%®%
0 0 1 0 1 0
0 1 0 0 0 1
1 0 1 1 0 1
1 1 0 1 1 0
Ty = 01Qo+Q1Q =01 ©Qp
Ty = QQy+Q1Q=Q19Q
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150. (a, ¢, d)

20Q

4y

120£0° V rms C_)
) )

AAAA
yvvy
Juy
(e}
®

AAAA

LAAAS
w
<)
©

vV, = 2V,
Apply KVL,
-120 + 201, +30(I, - 1,)) + V, = 0
V, +50I, - 30L, = 120

0.1V, +5 -3, = 12

V, +5l +6l, =12
01V, +11, = 12 (1)

30(, - I,) -V, +10I, = 0

=301, +4O><(—211)+% =0

vV, = 2201, -..(ii)
0.1 x 2201, + 11, = 12
L4
1
I, = . 0.7272 A
211
Power absorbed by 10 Q resistor is,
= >R

= (-0.7272)2 x 10 =529 W
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