BITS, PILANI — DUBAI CAMPUS,
DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI
SECOND SEMESTER 2012 — 2013
ES C272  ELECTRICAL SCIENCES Ii
COMPREHENSIVE EXAMINATION (CLOSED BOOK)

MAXIMUM MARKS: 40 " WEIGHTAGE: 40%
DATE: 03.06.2013 ' DURATION: 3 HOURS

1 Find the input impedance for the birc;uit shown in figure .1 for
(a) AB open circuited
(b} AB connected through 5 Q resistor.

[4 marks]j
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Figure 1 .

2) A pure inductive coil allows a current of 10 Amperes to flow from a 230V, 50Hz
single phase supply. Find the (i} Inductive reactance (i) Inductance (i) Power
absorbed. [3 marks]

3) Aniron ring has a cross sectional area of 40mm?” and a mean diameter of 25cm.It
is wound with 500 turns having a relative permeability of 250.Calculate the total

fiux setup in the coil. The coil resistance is 474 Q and supply voltage is 240V.
[4 marks]
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4) A 25 KVA, 2200/220 V, 50 Hz transformer has the foliowing resistance and lekage
reactance: :
Rse‘:onu:iary:'-o-009Q X se-::onclary‘_:o-DBQ

Calcuiate
(a) Equivalent resistance and reactance referred to primary side.

(b) Equivalent resistance and reactance referred to secondary side
{4 marks]

5) A 6 pole, 230V dc shunt motor has 238 wave connected conductors. it draws a
field current of 0.9 A to give a no-load flux of 6.2 mWhb. The armature resistance is
0.8 (2. Calculate the motor speed at & no-load current of 2A. What would be the

motor liné current and speed when it develops a torque of 35 N-m?
[4 marks]

6) The efficiency of a 415 V,3-phase 4 pole induction motor drawing a line current of 80

A at 0.8 power factor at 3% slip is 75%.Determine the shaft output and shaft torque?
' [3 marks]

7) A 4-pole, 50 Hz, 3-phase induction motor operates when running on fuil load
develops a useful torque of 100Nm. Calcslada

(a) Motor speed i} sblp = e/,

{b) Frequency of rotor emf [2 marks]

8) With the help of a neat diagram, explain in detail the Torque-Slip characteristics of
a 3-phase induction motor. [4 marks]

9) A1OKW, 1500 rpm, 3-phase, 50Hz 440V synchronous motor has a stator
resistance of 0.2Q per phase, a field resistance of 35Q and synchronous reactance
of 2 Q per phase. Calculate the shaft power output and field current for a stator

input of 45KVA at 0.8 power factor leading. W [4 marks]

Ma-g“-’-\""f—a&-fﬂ'ﬂ cunve 4o Auvaon b\ﬁ\t\na&t&f“—-i
TSN lwt/,:p\MMM
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10) Figure 2 shows a rectangular magnetic core with an air-gap. Find the exciting

current needed to cause a flux density of B=1.2T in the air-gap. Given N=400 turns
[4 marks]

and . (iron) =4000.
2
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Figure 2

11) Write short notes on the following:
i.  Synchronizing to main supply in Synchronous Generator.

ii.  Circuit model of an ideal transformer. [4 marks]
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BITS, PILANI - DUBAI CAMPUS,
DUBAI INTERNATIONAL ACADEMIC CiTY, DUBAI
SECOND SEMESTER 2012 — 2013
ES C272 ELECTRICAL SCIENCES i
TEST 2{OPEN BOOK}

MAXIMUM MARKS: 20 WEIGHTAGE: 20%
DATE: 24/04/13 DURATION: 50 MINUTES

1. The magnetic circuit shown in Figure 1 has a iron core with dimensions
shown A flux of 0.5 wb is required to be established in the air gap of the

\e\); Losed@! limb.Determine the mmf of the exciting coil, if the core material
u=co.Neglect fringing

[8 marks]
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Figure 1

2)An 8 kVA, 400/120 V, 50 Hz, single phase transformer gave the following

test results:
OC test: (on LV side): 120V, 4A, 75W

SC test: {(on HV side): 9.5V, 20 A, 110 W

1. a) Draw the circuit model of the transformer with reference to HV side.
1. b) Draw the circuit model of the transformer with reference to LV side.
1. ¢) Determine the load power factor for zero voltage regulation when the

transformer is fully loaded.
[8 marks]
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3. A shunt generator delivers50kWat 250V and 400rpm.The armature and field
resistances are 0.02 O and 50Q respectively. Calculate the speed of the
machine running as shunt motor and taking 50Kw input at 250 V.

‘ [4 marks]
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BITS, PILANI - DUBAI CAMPUS,
DUBAI INTERNATIONAL ACADEMIC CITY, DUBA!
SECOND SEMESTER 2012 — 2013
ESC272 ELECTRICAL SCIENCES Il
TEST 1(CLOSED BOOK)

MAXIMUM MARKS: 25 WEIGHTAGE: 12%
DATE: 27/03/13 _ DURATION: 50 MINUTES

1. Two circuits with impedances Zt= 25+10 Q and Z2= 120+j250 Q
respectively are connected in parallel. If the total current applied is 25 A,
find each branch current and their phase angle with the total current, Alsc

find the total applied voltage.
[8 marks]

7
25A
Za

-

\f‘h—*——’—“—‘—”ﬁ?

&
Figure 1

2. For the series RLC circuit shown in Figure 2, Find
a) Frequency in Hertz.
b} Inductive and Capacitive reactance.
c) Driving point impedance and admittance.
d) Phasor voltage and current.
e) Real and Reactive power supplied by the source. [8 marks]

%M)__ﬁlﬂ————
Zint

“? 25N 00k H é-g]mf-”

_ oy YOS
23@1} v =314
Figure 2

3. A 20KVA load at 0.8 power factor lagging is fed from 220 Volts, 50Hz, single
phase supply. Calculate the KVA capacity and the capacitance value of the
shunt capacitor required to improve the overall power factor {load + shuni
capacitor) to 0.92 lagging. Compare the current drawn from the supply
before and after installing the capacitor. [9 marks]
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BITS, PILANI ~ DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2011 - 2012
ES C272 ELECTRICAL SCIENCES 1l
QUIZ 2 (CLOSED BOOK)

MAXIMUM MARKS: 7 WEIGHTAGE: 7 %
DATE: 13.05.13 DURATION: 20 MINUTES

NAME: Id. No.:

1. The polar form of phasor is used for

(A) Addition only. (B)For addition and subtraction.
(CYy Multiplication only (D)Division and Multiplication,
[1 Marks]
2. Magnetic cores should have
(A) Large permeability. (B) Small permeability.
(C) Zero permeability. (D} none of the above.
1 Marks]
3. The ideal value of regulation in a transformer should be . [1 Marks]

4. A ring of magnetic material has rectangular cross section. The inner diameter of the
ring is 20cm and the outer diameter is 30 cm, its thickness being 4em. The mean flux

path length is [2 Marks]|

(Page 1/2)




5. The phasor form of resistance is [TMark}

(A) RLO, (B) RL 30.
(Cy REL90.. {D) none of the above.
6. The unit of magnetic Flux density 1s [ 1Mark]
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BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2011 — 2012
ES C272 ELECTRICAL SCIENCES I
QUIZ 2 (CLOSED BOOK)

MAXIMUM MARKS: 7 WEIGHTAGE: 7 %
DATE: 13.05.13 DURATION: 20 MINUTES

NAME: ' Id. No.:

1. The polar form of phasor is used for

(A) Addition only. (B)For addition and subtraction.
(C) Multiplication only @Bﬁ{sion and Multiplication.
[1 Marks]
2. Magnetic cores should have
(%permeability. (B) Small permeabitity.
(C) Zero permeability. (D) none of the above.
[1 Marks]

3. The ideal value of regulation in a transformer should be 0D . [t Marks}]

4. A ring of magnetic material has rectangular cross section. The inner diameter of the
ring is 20cm and the outer diameter is 30 c¢m, its thickness being 4cm. The mean flux

path lengthis F&'S53 ¢ wo (2 Marks]

(Page 1/2) -




5. The phasor form of resistance is [1Mark]

Mo. (By RL30..

(C) RL90.. (D) none of the above.

5 |
6. The unit of magnetic Flux density is b/ s [1Mark]

(Page 2/2)




BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 — 2013
ES C272 ELECTRICAL SCIENCES Hi
QUIZ 1 (CLOSED BOOK)

MAXIMUM MARKS: 8 WEIGHTAGE: 8 %
DATE: 27.02.13 DURATION: 20 MINUTES
NAME: Id. No.:

1. For an ac circuit containing inductance only the real power consumed by the circuit is
[1 Marks]

2. The reactance of a capacitor at 50 hz is 5 ohms.[f the frequency is increased to 100 hz ,

the new reactance is [1 Marks}
3. To improve the power factor of the power system network are
installed. _ ' [1Mark]

4. In a parallel circuit with R=10 Q, X = 50 Q, X¢ = 10 Q and carrying an effective

current of 10A, the real power dissipated P = and reactive power
Q=_ [2Marks]
5. The phasor 20110 in rectangular form is [ [ Mark]

6. Two electric bulbs rated at P1 waits, V volt and P2 watts V volts are connected in
series across V volts. The total power consumed is [2Marks]




BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 - 2013
ES C272 ELECTRICAL SCIENCES ||
QUIZ 1 (CLOSED BOOK)

MAXIMUM MARKS: 8 WEIGHTAGE: 8 %
DATE: 27.02.13 DURATION: 20 MINUTES

NAME: Id. No.:

1. For an ac circuit containing inductance only the real power consumed by the circuit is
[1 Marks]}

2. The reactance of a capacitor at 50 hz is 5 ohms.If the frequency is increased to 100 hz |
the new reactance is 10 [1 Marks]

3. To improve the power factor of the power system network Copasibets’  are
installed. ‘ [1Mark]

4. In a parallel circuit with R=10 Q, X; = 50 Q, X¢ = 10  and carrying an effective
current of [0A, the real power dissipated P = __ | kw) and reactive power

Q= AN AN [PMarks]
5. The phasor 20110 in rectangular form is 19 6 ”J] —PJ '3 49 [1Mark]

6. Two electric bulbs rated at P1 watts, V voit and P2 watts V volts are connected in
series across V volts. The total power consumed is Pt Pl_. [2Marks]




