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(*) Instructions to candidates:

1) Figures to the right indicate full marks.
2) Use of scientific calculator is allowed
3) Use suitable data wherever required
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Solve the following )
I'i) The current flowing through the branch ab is when | [2] Co1 Apply

30 V source acting alone for the circuit shown in Figure 1.
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Figure 1
@2A b)3A ©1A @0
ii) The current flowing through the branch ab is when [ [2] co1 Apply
12 A source acting alone for the circuit shown in Figure 1.
(a2a . bB)3A ©)1A (d4A
iii) While applying Thevenin’s Theorem to a given network, the | [2] CO1 | Underst
equivalent resistance is obtained by and

(a) Shorting all voltage sources
(b) Opening all current sources
(c) Shorting all voltage sources and opening all current sources

(d) Opening all voltage sources and shorting all current sources

iv) An ideal voltage source is one that
() hus high internal resistance (2] Co1 Underst
(b) provides constant voltage irrespective of current and

(c) supplies constant current
(d) d:livers constant power
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v) Find the Thevenin’s Voltage source value when branch AB

acts as the load for the circuit shewn in Figure 2. All resistance [2]
values are in Q.
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Figure 2 . :
(@) 6.92V (b)3.08 V (c)10VvV @z2v
vi) What is the value of equivalent resistance observed from 2]
terminals A and B in case of the circuit shown in Figure 3? All
resistance values are in Q.
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Figure 3 -
() 10Q (b 125Q (©)3.75Q (d)20Q

vii) What is the value of Thevenin’s Voltage when 10 Q is
opened as a load resistance in cas¢ of the circuit shown in Figure | [2]

47 All resistance values are in Q.
6V -4V .
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Figure 4
@10V b)2Vv (©) 52V (d)4.8V
viii) The current in 10 € resistance for the circuit shown in | [2] col
Figure 4 will be
(a)4.33A (b)0.52 A (©)0.557A  (d)0.464
A

ix) Two sinusoidal voltages are given by e; = 10vZsin (wt +| [2] co2

) Vand e, = 20vZcos(wt) V, the ratio of form factor of e, to

e, is
(@2 (b) 1.11 (©1 @ 0.5
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X) The voltage in a circuit is given as v = 100 sinwt V. If the (2] ¢

frequency is 50 Hz, how long will it take for the voltage to rise

to 50 V?
() 20 mS (b) 10 mS (c) 3.33mS (d) 1.66 mS

2



-

xi) The average values of two sinusoidal currents are Iiays=| [2] CO2 | Underst

. . and
17?- A and Iy = % A , then the ratio rms value of I, to I; is

() 1 (b) 2 (c) 0.5 (d) cannot be determined
Xii) The instantanious voltage is  .given by 2] co2 Apply
=200/@ sin (wt —Z) V with frequency 50 Hz. The

voltage at (1/6) cycle is given by V.
(2) 200 (b) -141.42 (c) 141.42 (d) 200

Xiii) The voltage and current in a circuit are given as V =230L

30'Vand I=2 L 15°A.If the circuit works at 50 Hz, the power [2]
_ factor of the circuit will be

(a) 0.866 lead (b) 0.965 lag
lead

CcO2 Apply

() 0.707 lag  (d) 0.707

Xiv)  The instantaneous  currents  are
s . T

i1 = 10,/(2)sin (1001rt - E') A and -

t2 = 20,/(2)sin (1207t —Z) A. The ratio of time period of

Current i,to the time period of current i, is
(@) 5/6 (b)6/5 (©) 1.11 @1

given by | [2] Cco2 Apply

-

. 400 .
XV) The rms value of voltage is Vo) V and instantaneous voltage

[2] co2 Apply
att=0 is 400 V. Then equation of voltage is given by
- (@) v = 400sin(wt) (b) v = 400sin(wt — ) .
(©) v = 400sin(wt +7) () v = 400,/2)sin(wt +3)
Solve any three out of four
a) Draw the hysteresis loop of a ferromagpetic material and | [5] | CO3 Underst
show residual magnetic flux density and coercive force and
in it. State the losses taking place in magnetic core of a
transformer.
Derive the emf equation of a single phase transformer.
Also state the properties of an ideal trarsformer. 5] cos UI;:ESt

A ?5 kVA single phase transformer warking at full load [5] co3 Apply
unity power factor has an efficiency of94 %. The same :
efficiency is maintained when the trapsformer works at

half load and 0.9 power factor. Deternine the iron loss
and full load copper loss.

d) Ina 50 kVA, 1100V/220V single phas; transformer, the | [5] COo3 Apply
iron and copper losses at full load are 350 W and 425 W

respectively. Calculate the efficiency a1

) Full load with uni.ty power facter

(i)  Halfload with unity power factyr




Q.3

Solve any three out of four

a)

b)

d)

Prove that a 3- phase, delta connected load consumes
three times as much power as consumed by a star
connected load.

The electrical installation in a house is utilized as

mentioned below:

i) 5 Tube lights, 18 W each, for 10 hrs. a day

ii) 6 ceiling fans, 60 W each, for 8 hrs. a day

iii) 1 electric oven of 1.2 KW for 30 minutes a day
iv) 2 electric geysers, 1.5 KW each for 1 hr a day.
Calculate the total cost of energy at the rate of Rs.7 per

unit for 30 days.

What is energy conservation? Suggest suitable measures
for energy conservation in the house described in the

above Q.3 b).

A balanced 3-phase star connected load of 150 kW takes
a leading current of 100 A with a line voltage of 1100 V,
50 Hz. Find the per phase values of the circuit elements

of the load.
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