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Name of the Examination: FIBE 1st YR Qnd Sem Exam ~2018
SubJect FUNDAMENTALS OF ELECTRICAL ENGINEERING

. Time : Three hours ‘ Full Marks : 100
. .Gtoup A (68 marks) -

Attempt any four questlons (Each carry 17 rnarks)
la} ‘Three 1mpedances each of magmtude (15 - j20) ohms are connected in delta or -
-mesh across a 3-phase, 400 volt. A.C. supply. Determine the phase current, lme
cutrent; act1ve power and reactive. power drawn from supply . o (8}
1b). Explam ’I\No—Wattmeter method of 3 phase power measurement with phasor

-dlagram & eonnectlon diagram. - )

2a) Mentlon wrth dragrams d1fferent the types of D.C. generators° ' _"’(’7 ) -

-" “:an &, m f of 500 volts I the sp.eed s -1ncreased to 11001 rp m. 'a.nd\at the same +1me_:
: -the ﬂux per pole is. reduced to 0. 019 Wb ~what is then the 1nduced e.m:if? (10) o

) What 1s back—e m. f in case of aD. C motor? Why do we rieed a starter for 1t?

| - ®)
3¢} A 22OV D C. shunt ‘motor- Wlth armature res1stance of 0.5 ohin, has full-load
a_rmature current of 20 Aanda speed of 1000 t.p.m. What res1stance should be added
. irl séries Wlth Mature in ordet to’ reduce the specd by 25% for the same. load ‘torque.

9 -

] What are the d1fferent losses ina. transformer? Why transfor mer rating is in KVA'>
| ~ (6+2=8)

4b) Draw the equ1valent 01reu1t of a 200 / 400 V, 50 Hz. Single-phase transformer from
the following test data: O.C. test 2OOV 0.74, 70W (on L.y. S1de) & S.C. test lSV 10A;
: _SSW (on h v, s1del ' o (9} _

'Sa) Deﬁne shp in'an Inductron motor. What is the relat1on between the torque and e
_'rotor output of an Induction motor? _ ' : _ ST (B+6e=9)

-“Sb) A :)OO HP 3~ph 440V, 50 Hz, Inductlon motor Wlth 6 poles has a speed of . 950

- npdm. on full- load, calculate ‘slip’. How many completealteratlons will the rotor voltage
' ,_make per mmute? ' (8}

' 6a) Deﬁne ‘Synchronous speed’ in an Alternator. lee the vector representat1on of an'
' .-Alternator on load with lagglng power—factor : o {8

: 6b) A 3—phase star-connected alternator suppues a- load of 8 MW at O 8 p f.
. ‘lagginig and at - 10 KV terminal voltage. Its resistance is 0.1 ohm per phase and'f
- synchronous reactance is O 66 ohm per phase. Calculate the line value.of em.f. |
generated S O 1) N

[ Turn over '
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Group B (32 _marks) |
Answer any ’I‘wo Questlons
Each questlons carry equal marks

1. a) Explain br1eﬂy the phenomena of electrical resonance in a RLC parallel
circuit. :
)
b} DlSCU.SS the effect of varying frequency upon the current drawn and power
factor in a RLC series circuit. . : o
: 4
¢) Find the resistance between the junctions A and B of the'given network.

2.a) De._f.ive the r.m.s. and az)efage value of the Half Wave Rectified .CufrentL B
. b A cast steel ring has c1rcu1ar Cross sectlonal of 2cm in d1ameter and a’
mean circumference of 90cm. The ring is uniformly wound. with a"coil of 800

turns. i) Calculate the current required to produce a flux of 2.6 x-107* Wb in the

ring. ii) If a saw cut of 2mm is rnade in the ring, then find the approx1mate flux
~produced the current calculated 1n 1) ‘The relative permeability of cast steel 1s o
800. : :

8

3. a) Explain the'magnetic hysteresis with suitable diagram. 4

b) Why are the r.m.s. vaiues of alternatlng quantltles more 1mportant than
thelr average ‘values? . :

4
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c) Determme the Thevenms equlvalent circuit as viewed from the open-
circuit termmals a and b of the given network.

8 .

—a Ou

4. @} Show that an ideal current source and an 1dea1 voltage source have
‘infinite and zero internal resi stance respectively.

4
D) State and explain the Superposition Theorem. 4

c) A coil of resistance 20Q and inductance 0.07H is connected in parallel
with a series combination of 50Q resistance and 60uF capacitance. Calculate

the i) total current.and ii) power. consumed .by. each branch, when the parallel -

combma’uon is connected across 230V, S50Hz supply. Also draw the phasor
: 'd1agram :




