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" ELECTzuCAL ENGINEEzuNG

FIRST PAPER

'?

FvlI Marlcs: 200

Time :3 hours 
'

ltte ftgures in the margin itldicatE full marlcs

for tle questiotts

1. (a).

Answer ang frie questions

State ' maximum Power tranrsfer

theorem. For the following circuit, find
the value of resistance Rs for maximum
power and calculate the maximum
power :
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Determine the voltage acrqss 3 O
resistor in the network shown below.
Use nodal analvsis :

2. (a) Find the current through Z 1 in ttre
following circtrit, using superposition
theorem: 20

4.= 5Ol3O Q
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Find the current through each element
in the following circuit. Also draw the
phasor diagram :

3(} 4n

;.1 ( ntrn Quer )

2A

f

3. ,(a) Find the Fourier: exlrression of the
follonfihg periodic'rfunction'and sketch
ttre,frequency sPectnlm : ''

fbl''Write'notcs g]!{&gd$€ : 12

(t) EVen symmetry

lal odd symmetry

(iii)'Half-wave s etry
(w) Effect 'of above' sjuiLretries on

Fourier series

It2
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{ 4l,

Obtain the Thevenin's equivalent circuit
across terminal A-B for the circuit below
and also find the voltage across 4 Sl
resistance : 16'

4. (a) Hoqi'is de{ecting,,t-o-_r,que prodgced.in a
moving-iron insfi14e,nt?.,\{!ry,, is' the
graduation:oJ si:ale not114iif., erm in this
t5rye of instrument?.

tb) A moving-coil ammeter, whose readins
is up to 1 A, has a resistance of O.O2 Sl.
How could this instnrment be adopted
to read-
(i) a voltage up to 3OO V;
(&) a.current ttp to lOO A?

5. T?re power flow.ing, in a:3.:phase;, 4-wire,
balanced load system is measured by two-
wattmetir. method.

..
(a) Show the wattrneters co4nection with a

neat diagrarm. 10
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(b) The readings of ''vattmeter A is 7500 W

and the wattmeter B is -1500 W' What

are the-
0 total Power;

(ii) p.t. of the sYsfem?

Show the connection in the system how

reactive load can be measured by only

one wattmeter.

If the suPPtY volt4ge is 40O V' 5O Hz'

what is the value of t}e capacitance to

be connected ih each phase to cause the

tolE[ power q'l-easured to be indicated by

the wattrrreter A?
.. r. ,.rt'L r,. : , I.l:3i:,.iri .. ' ,. ,

Draw the load characteristics of-

"'(t) a d.c. shUirgrgenerator;

f
10

10

(c)

(d)

10

I
6. (a)

14a--190199

(U)' a d.e'series'generator' '

Also'"t ptnit ttie shap-e of the 9r11ves'

(b/ ' E"?lain why a' d;c; 'setles generator
'-' caidotrtuJ up voltage at no-load'

1' 4i:$QQiV d.c.'shtrllit genei$t hds a fuIl-

ioal+,qurrent' of:.ilo0, n arid s{a1' !sse1Gmtk ,lng,anu:q rdie o'3 o and

1'5

10

'' ', '(c)

.25O,l', espe$ti'€ly': Galanlate:
'.',14 . 11i".'in6 :,ptiwer;

(,u/, the efficiencY at full-load' 15

( furil Ouer )
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7. (a) Develop tl.e speed equd'tion for a d'c'

strunt motor. How can sPeed of d'c'

shunt rnotor be controlled? Describe

ar-.ry oire method with the help of a.neat

circuit d-iagram.

8- -(a)

pow.ef - ofr'a
, lo-ed.,, of

?
20

(b)

20

20

(h).,

i:;':1+* is[o;; phase:is measured bY

two]:w.e, nnethodt.,pele41r.irle ttrre

wattrneter rea$i1-rgs if IFe., -sgurce is a
balanced z2Ol' v, 3-Phase' oi, 5o Hz

suppl)f arid the lbads are co.nnected
20

( eftiruted )
: !r) * Y ared (iiJ in A.
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e. (a)
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What are various losses in a

transformer? ExPlain how theY vary

witl: load.

Explain the OC and SC tests of a
sirrgt -ptt""e trarlsformer with neat

circuit 
'd'iagrams for each test' Also 

r R

mention the uses of these tests' r\'

A 50 kVA transformer hb's an eflillncV

of 98o/o at full-load, 0'8 p'f' and 97% at

half frill-load, O'8 p'f' Deterurine-

(t) the full-load coPPer loss;

{ii, the iron loss;

fru) ttre load at which the maximum

efficiencY occurs;

(M the maximum effrciencY'

(a) A 10 kVA, 2OOOI2OO V' 50 Hz' l-Phase

transformer has patameters given

below:

. tL=3'6() 12=O'04S)

xt=5:2{2 xz--A'056A

(t) Calculate the impedance referred to

---- -frimar-Y side'.

0n Calculate the impedance referred to

'lsecondary side'

(iii/ Draw the equivalent circuit referred

to PrimarY side'

iCI

?
(b)

(c)

I
15
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(b)

t8l

A transformer gave the folloiving test
results :

OC test :

Vt =12ov
Wo=5W

SC test :

Vt =4v
Ir =O'84

Determine-
(t) turn ratio;

(it) parameter of the
circuits;

{iirJ efficiency at full-load.

V: =35V
Io = O',125 A

wr=3w

?

equivalent

otr
'av' :.|:.

( entirued)

,
11. (a) Draw the schematic diagtam of an R-C

, couppled anplifier . in the common

, emitter ctnfiguration . and potential
I biasing. Derive the relation for Ay and

, Rrrrp,.,. Symbols Trry_ tr"{, u.sqal
I melnings. Discuss tlre effects of various
r parameters which can cause shift in the
I operating pointof ajunctiontransistor' 20

, (b) Describe the stnrcttrre of' a seven-

segment idecoder and erPlain its
function. Develbp a logical expressions
relating inputs and outputs fior the 

ZO,segments.
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Write qhort notes on
following:

ld Multivibrator

any fbur of the
J.0x4=4O

*

(b) Full-add.er and fu[-Jubtractor cirpuits

(c) Shift register

(d) Network s5rnthesis

(e) Electrostatic field

A Electromagnetic wave propagation

@ mt"r circuitsl for fr:ll-wave rectifier

(h) Role of r.:active power in power'system
operation

H d.c. motor starter

***
'!

f

i

i-
l
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