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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 where ever required

a) 10V ‘b)8V cj2V dov

Question | Question Description . o Marks | CO | Blooms
No. ‘ : map | Taxonom
. " ped |y Level
Q.1 i) For the circuit shown in fig.1 belQVci, the voltage across 4 kQ | [2] 1 Apply
- resistance with enly 10 mA current source acting alone will be :
15V
' 10mA(%; 4m} 25V I
Fig.1
a) 8V b) 10V c)oV d)2Vv
ii) For the circuit shown in fig.1, the current in 1 kQ resistance 2] 1 Apply
with only.25 V voltage source acting alone will be
a) 13.33 mA b) 5 mA c) 1.50 mA d) 8.33 mA
iii) For the circuit shown in fig.1, the voltage across 1 kQ | Apol
resistance will be [2] 1 PPy
a) 8V b) 13V c)SV dsv
iv)- For the circuit shown in fig.1, the voltage across 1 kQ
resistance with only 15 V voltage source acting alone will be [2] 1 Understa
nd




v) For a circuit shown in fig. 2, the equivalent resistance seen

by the open terminals A and B after disabling all the sources in
the network is ' )

: Fig. 2
a) 2.67 Q b) 12 Q c) 54 Q d8Q

vi) For a circuit showﬁ in fig.2, the short current ffbwing
through the terminals A and B after sporting them Will be
a) 1.09A - 1b)0.917A g288A dOA

vii) For a circuit shown in fig.2 wity 12 Q as & load branch
resistance connected across the termjnals A and B, the voltage
across the load branch will be .

a) 11V b)3V 955V 935V

viii) A current of 10 A flows through two ammeéters A and B
connected in series in some circuit, the potential difference
| across A is 0.1 V and that across B is 0.15 V. The current
shown by ammeter A when they are joined in parallel will be

a) 10A b)8A c4A d6A

ix) If an apparent power drawn by a series R-L circuit is 500 VA
while the reactive power is 300 VAR when connected across &
single phase, 200 V, 50 Hz ac supply, the inductive reactance
connected in the circuit in O will be' :

a) 144 b)180 ¢) 1C8 d) 150

x) A resistance of 100 Q@ and Capacitance of S50 yF are
connected in series across a 250 y, 50 Hz single phase ac
supply. The active power consumed by the circuit in watt is

X],) AvresistanCe of 20.Q and an inductance of 30 mH are
connected in series aeross a single phase, 230 V.50 Hz ac
SQPPIY' The T®active power in VAR will be

xii) A TeSiStance.of 109 and capacitnce of SOuF are
connected IN series geross a 250 V, 50 Hz ac supply. The
voltage in VOIS acrosg the resistor will be :

a) 123.5 " b) 250 c) 2109 d) 134.25
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xiii) A sinusoidal \gltage is given by the expression v =
100 sin(@t + 8) Vol At t = O the instantaneous value of
voltage is found t0 pe 7071 Volts. The time at which the
voltage will reach its positive maximum will be- msec if
the frequency of the gpply is 50 He.

a) 5 bj25 "¢) 3.33 d) 1.67

xiv) When a pure ingyctance of 100 mH is connected across a

single phase, 230 '\ 50 Hz, ac supply, the expression for

current is ' :
a)i=7.32sin(31q¢_900) A  b)i=7.32sin(314t + 909) A
c)i=10.35sin(314t-900 A d)i=10.35 sin(314t + 90°) A

.xv) A.series circuit consisting of a resistance of 100 Q, a
variable inductor anq 5 capacitor of 16.88 uF connected across
a single phase, 22Q vy, 50 Hz ac supply. The value of the
inductance for inducier at which the impedance of the circuit
will be minimum is

a) 0.6 uH b)0.6mH  ¢)J6H d) 0.6 H

2l
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Solve any three out 5f four

a) The no load, and )] joad unity power factor readmgs of a
direct loading test ox, g single phase transformer are as given
below. Determine i) RyJ] load copper losses ii) % efficiency and
iii) % voltage regulation at full load with unity power factor.
' i Primary Side Secondary Side

ViVy TL@A) | Wi (W) | V2(V) | 12 (A)

No load 2207 [ 165 ] 75 | 110 | 0
Test

Full Load | 220 18 3700 | 1025 | 35
Test (at

Unity pf )

b) A 3300 /110 V, 50 Hz, 50 KVA single phase transformet has
iron losses of 500 W, The primary and secondary winding
resistances are respectively 3.3 Q and 0.011 Q. Determiné %
efficiency of the transformer on full load having 0.8 leading

power factor. Also find the % voltage regulanon at full load with
umty power factor.

c) The iron loss of a 100 kVA, 1000/250 V, 50 Hz, single phase

transformer is 1 kW. The copper losses when primary carriesa

current of 50 A is 500 W. Calculate: (i) Area of cross section of
limb if working flux density is 0.9 T and primary has 1000

turns. (ii) Primary and secondary full load currents’ (iii) %
Efficiency at full load having 0.8 lagging power factor.

d) State following with reference to a single phase

autotransformer. i. Any two relevant advantages ii Any wme
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relevant disadvantage  iii. Any two applications

Q.3

Solve any three out of four .
a) Three coils each of resistance R and an inductance of L
Henry are connected in star across a symmetrical three phase,
415 V, 50 Hz ac supply. The total active power is V3 times the
total reactive power and the circuit draws an apparent power of
3.6 KVA. Calculate the value of resistance R and inductance L
connected in each phase of the load.

b) Draw a neat phasor diagram for a three phase balanced delta
connected lagging power factor type of load with a power factor
angle of ® in each phase across a symmetrical three phase ac

supply and hence derive the relationship between the line
current and phase current. '

c) An A dc electric motor drives a locomotive takes a current of
3.72 A when connected to 11 kV supply while moving up on an
incline plane of 1 in 100. The mass of the locomotive is 10000
kg while frictional force offered by the track is 10x9.81N per
1000 kg mass of the locomotive. If the overall efficiency of tlie

system is 90%, calculate the steady speed at Which the
locomotive is moving. ‘

d) The daily usage pattern of various electrical appliances in a
typical house is as given below. ‘

Sr. |Electrical Power |Quantity | Usage Time
No. {Appliance ratin ;

1 |Ceiling Fan 70 W S 8 Hrs:

2 |Fluorescent Tube 36 W 5 8 Hrs.

3 |Television set 85 W 1 8 Hrs.

4 |Washing Machine | 500 W 1 45 min

5 |Refrigerator . 70 W 1 24 Hrs.

6 |Elertric Irou 1 kW X 15 min

7 |Miscellaneous S55W -- 5 Hrs.

Load

Calculate- i) the total monthly electricity consumption in kWh
for a month of 30 days. :

ii) Monthly electricity bill for a month of 30 days in Rs. with the
taziff Fixed charges Rs: 115/- Energy charges Rs. 3/- per unit
for first 100 units Rs. 4/- per unit from 101 to 300 units Rs.
5/- per unit from 301 units onwards.

iif) What will be monthly reduction in units if some of the
appliances are replaced by energy efficient appliances for.
achieving energy conservation? Fluorescent Tube is replaced by
LED type tube of 21 W. Ceiling fan replaced by’energy efficient
fan of 60 W. Refrigerator replaced by more energy efficient one
of rating 60 W ang Television set replaced by energy efficient

one of rating 52 5 w
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