Part A - Objective Questions

Q- Question Marks | BTL | CO
No.
1 The power dissipated in 2 Q resistor in the given circuit is: 1 3 1
20 3Q
=5V 2A

a) 0.18 W b) 8 W c) 9.68W d)125W

2 | The current through 5 Q resistor in the given interconnection of resistors is: 1 3 1
3Q 50
3Q
30 20
I
- V =36V +

a) 12A b) 8 A c) 3.43A d4A

3 | Initially switch was at position 1 for a long time. It is moved from position 1 to 2 at 1 3 1
t = 0. The capacitor voltage at V.(t = 0) and V_(t = o0) are respectively,
1
2 kQ 4)2 5kQ
20V 3kQ ——— 400 pF 50V

a) 12V&50V b)20V & 50V c) OV&OV d)12V&o0oV

4 | A single-phase AC circuit is represented by the following voltage and current 1 3 2

equations:

V=10 sin(wt+10°) V

I =3 cos(wt—20°) A

The average power consumed by the circuit is:

a) 26 W b) 1.5198 W c) 13W d)7.5W




5 | The resulting RMS current in the given circuit is: 1 3 2
40 Q
v(t)=220sin 314t 80 mH
50 pF J
| | s
| |
a) 3.96 A b) 2.8 A c) 28A d) 3.96 A
(Leading) (Leading) (Lagging) (Lagging)
Part B — Descriptive Questions
Q. .
Question Marks | BTL | CO
No.
6 Using superposition principle, determine the current Ixas shown. 5 3 1
2A 50
)
W
PN
T My AW
15 vV 50 4Q
14} Ssa  Seo
10Q
I 50 AI" 40 Req=((6+4)[|8)+5+10=19.444 Q
|‘ >'VV\' 1 I= 15 =0.77145A
15V C19.444
0.77145x 8
80 60 I =~ -0 -
109% % g sy 8710 0.3429 A (A to B) 1M
511 A f—' 40 B
N A Nl i 1x10
1 2 I L=—""" —0o.
) 1 z:-:r 2= ToToaas = 0 51428A
100 (] 80 60 wa (1) =2 2 1,)(8
% (Dm E 3 % m(' 5 1 or Ix|1A=;Z_2(13=0.2286A(At0B) ———1M
2A
50 . .
Q —23i; + 5i, + 8i; = 0 (ii)
S0\ ¥ 40 8i, + 4i, —18i; =0 (ili) —--— 1.5M
WA W— e~ 18, |
I, ~ iz =0.7542 A
: i
g ! I|ys =is —ip = —1.2457A(AtoB) ——— 1M
g 100 3 a0 60 %
IX=IX|15V +IX|1A +IX|ZA=_0'6742A ___OSM




Poa = (V2

V) X6=30W

7 Obtain Thevenin’s equivalent across the open terminals A & B of the circuit 4 3
shown. Also determine the maximum possible power available across a load
resistance if connected between terminals A & B.

200
20V ==
A 100 200 B
L M M *®
100 . !
100 g 310 -
5A
T 30V
OneY —AorA—Yconversion ——— 0.5M
RTH=1OQ -——1M 2 AN —
10Q 10Q
] [ ] [ o] ———1m 10
10 30 60 10Q 10Q
=0A di,=2A —--05M
11 andl, 100
Vig=Vag=(2%x10)—10= 10V ——— 0.5M T 30V T S0V
P, = 10° =2.5W 0.5M
Max T4 x10  © -
8 Determine the node voltages V1, V2, V3 and power supplied by 6 A source in the 4 4
given circuit.
(2
VWV \-/
10
6A
Vs Vs
A A b A
AN \/\v I S VAVAVAY
6 02 50
40V i
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_L_
Source transformation ——— 0.5M
v 1 1 1 v 1 1 40 1M
! (6 2 1) 2 (6 1) 6
V11+V111V1—40+6 1M
1(6 1) 2(6 1 5) 3(5)_ 6
V. ! +V. L 10-6 1M
2 (5) 3 (5 3) -
v,=10V, V,=20V, V3 =15V ———0.5M




9 The output voltage waveform of a single-phase full wave controlled rectifier with
sinusoidal input is as shown. Determine the RMS and Average values waveform
considering a =1t/ 3 radians.

v(t)
wv]mr\ [-\ |
i , - (0Ot
0 o M mn+a 2T
1 T
Vavg = — flO sin(wt) d(wt) =4.755V ——-—-1.5M
nn/
3
1 s
nn/
3
10 Obtain the supply voltage (V), total current, and power factor for the given
single-phase AC circuit.
<15V —I
— AAA—YY Y
50 j12Q
—\VVN—
10Q
| |
1
-j200Q
\'
@
- 15
Ilz?z 340°A ———-0.5M
Vec =320°x(5+j12)=320°%x13 £67.38° =39 £67.38°V ——— 0.5M
I —39467'380—1954157 38°A 0.5M
27 202-90° ' '
I=1,+1,=1.415232°A ———- 1M
Vg =1.415 2£32°x 10 £0° = 14.15 232°V ——— 0.5M
V=14.152£32°+ 39 £67.38° = 51.197 £58.171°V — —— 0.5M

PF = c0s(58.171 — 32)° = 0.8975 Lagging ——— 0.5M




11 Two impedances Z1 and Zz are connected in series across 230 V, 50 Hz, single 4 4
phase AC supply as shown. If the voltage V1 across Z1is 120 £30°, determine
a) The value of impedance Z:

b) Net resistance, and inductance & capacitance of the circuit.

c) Power factor of the circuit.

d) Reactive power drawn by the circuit.

7y =15240°0 Zy

|
- vy hr Va -

V=230V, 50Hz ——

Z,= 15240°Q = (11.491 +j 9.642) Q
120 230°

i —8/-10°A ——— 0.
—agr = 84-10°A 0.5M
7= 2302% _ 2875 .10°0 = (28.313+)50) 0 0.5M
“8s-10° 7 R J '
Z, = 28.75 £10° — 15 240° = (16.822 — j 4.649) Q = 17.453 2 — 15.449°Q ——— 1M

Netresistance = Re(Z) = 28.313 Q

Inductive Reactance (X;) = Im(Z,) = 9.642 Q and Inductance (L) =30.69mH ——— 0.5M
Capacitive Reactance (X;) = Im(Z,) = 4.649 Q and Capacitance (C) = 684.684 pF — — — 0.5 M
PF = cos10° = 0.985 Lagging ——— 0.5M

Q =230x8xsin10°=319.513 VAR (Lagging) ——— 0.5M




