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BASIC ELECTRICAL ENGINEERING
(ELEC 1OO1)

Time Alloted : 3 Hourc Futt Marks : T0

Figures out of the right margin indicate full marks.
Candidates are required to answer Group A and anv S ffiver
from Group B to E, taking at least one from each group.
Candidates are required to give answer in their own words

," far as practicable

GROUP . A
(Multiple Choice Type euestions).

1. Choose the correct alternative for the following : [10x1=10]

i) Three resistors of 2A,3e and 4e are in parallel. ln
which resistor power dissipation will be maximum?

(a) 2cl (b) 3Ct

(c) 4C) (d) equat in a[ resistors

ii) For additive flux of two coils connected in series the
equivalent inductance can be expressed as

. (a) Lr+Lz-M (b) L,,+lr+lyt1]
(c) L,+Lr+P1 (d) L,+ L2-2ttl
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iii) The reluctance of a magnetic circuit is given by(0
(a) tr,I,rA (b) 

Nt
(, (.

(c) ,rrA (d) 
rr4

iv) Kirchhoffs current law is used in

(a) loop analysis
(b) node analysis
(c) determination of equivalent resistance
(d) determination of equivalent voltage

v) Electric potential inside a solid charged metallic sphere is

(a) constant (b) zero
(c) maximum (d) minimum

vi) ln a series R-L-C circuit, current will lead the voltage if
(a) X,. > X" (b) XL < Xc
(c) X,. = X" (d) X,- = gg2

. ,ii) At maiimum efficiency of the transformer
(a) iron loss = copper loss

(b) iron loss > copper loss

(c) iron loss < copper loss

(d) iron loss = O.5(copper loss)

viii) For balanced star connected 3-phase system, the
relation between phase current (lr) and line current (lr)
is given by

(a) l, = l,. (b) lp = 11t1.732

(c) lp = 1.732\ (d) [p = 1.41411

ix) A 50 Hz Three phase induction motor has rated speed
of 725 rpm. The number of poles is
(a) 2 poles (b) 6 poles
(c) 4 poles (d) 8 poles
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x) AC voltmeter and ammeters are normally calibrated in

(a) average value
(c) peak value

(b) instantaneous value
(d) RMS value

2. (a)

(b)

GROUP ; B
Three resistances Ra, Rb and R" are connected in star.'
Find the expressioh 6f rfi" resistinces for the equivalent
delta connected network.

For the network shown in Fig. 1, Find

i) the cUrrent through Rr- = 5C) using Norton's theorem.

!i) the value of R. for which it will draw maximum power
from the circuit.

iii) power consumed by Rr_ under maximum power
transfer condition.

4+(5+1+21 = 12

5V ., Fig. (1)

3. (a) A 4-pole lap wound armature of a dc shunt generator
has 62 slots with 8 conductors per slot. The flux per
pole is 0.035Wb. Determine the generated.voltage when
the machine runs at 750 rpm.

(b) Derive the speed and torque equations of dc motor.

4+{4+47 = 12
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GROUP . G

4. (a) State and prove Gauss's theorem'

(b) ln a concentric cable capacitor, the diameters of the
' inner and outer cylinders are 3 mm and 10 mm

respectively. lf e, for'insulation is 3' find the capacitance

.per meter. tf a potential difference of 600V is applied

between the conductors, calculate the value of the

electric field and electric flux density

(i) at the surface of the inner conductor

(ii) at the inner surface of the 
"r,"r 

*t"j[ 
I = 12

5. (a) State Ampere's Circuital Law'

(b) A long straight wire carrying a current of 10 A is placed

in air. Assurie the relative permeability of air to Ue^u.nttV

Find the magnetic field intensity at a distance of 0'5 m

from the centre of the wire'

(c) lf another long straight wire carrying a current of 3 A is
placed at a diitance pf O'5 m from the first wire' find the

d;;6. and magnitude of the force per meter e:isting

between the two wires'. 4+3+5 = 12

GrouP ' D

6. (a) Find the average value and the rms value of the full

wave rectified sine wave'

(b) A series RC circuit, with R = 10O, has an impedance with

an angle of *45o at f', = 500 Hz' Find the frequency for

which the magnituOe 6t tne impedance is twice that at f.|'

(c) A phasor voltage V = 12Ol45o V is applied across an

impedance 2 = 15l25oA' Derive an expression for

instantaneous power and the value of average power fed

I

to the imPedance. Given , = SO* 4+4+4 = 12
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A three-phase four-wire, RyB system, with an effective line
voltage of 110V.has three impedances of 2O/. - 45oe in a
star-connection.

(i) Determine the line currents.

(ii) Draw the voltage-current phasor diagram. g+4 = 12

GROUP . E

A 1OO kVA transformer has a primary and secondary turns
500 and 100 respectively. lts primary and secondary
resistance and reactance are :

It = 9.2P, 11 = 1.2A, Rz = 0.01Q and Xz = 0.05rt
respectively. The supply voltage is 2000 V Caliutate :

(i) equivalent resistance and reactance referred to the.primary'side.

(ii) voltage regulation and secondary voltage at a power
factor of 0.8 lagging.

(iii) the power factor for zero voltage regulation.

4+$+2 = 12

(a) Draw and explain the torque-slip characteristic of a 3_
phase induction motor.

(b) A 3-phase, 4-pole, 50 Hz induction motor has a slip of
1o/o at no load and 4o/o at full l6ad. Determine: .

(i) synchronous speed
(ii) non-load speed
(iii) full-load speed
(iv) frequency of rotor current'at stand-still'
(v) freq0ency of rotor current at full load

7+11+1+1+1+1.1 = 12

8.

9.
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