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FIFTHSEMESTER
PART TIME DIPLOMA COT]RSE IN ELECTRICAL

ENGINEERING
ELECTRICAL MATERIALS AND CIRCUITS

Time: Three Hours Maximum Marks : 100

Note : (i) Attempt total Five questions out of eight.

:F.a sTr6 fr fr mA fr qrq 6d fif{q I

(ii) In case of any doubt or dispute, the English
version question should be treated as final.

\ mO rfr n+n t {t6 qr+r fffi-{ mt.Rlfr fr
\' oti-fr qrql h qaq +1 eifrq qr+ qrhnr

1. a) Write the properties of a good conducting
material. 3

erd Uqrr+ T{rPf h Wrqd ftfuq r

b) Write the properties of insulating material. 3

$-dt-f,{ T{rPi } WrEd ftrfuq r

c) State Kirchhoff's voltage and current law with
diagram. 6

ffi t ffi q erRr h fuq E{ {Ed $rflrgg I

Totat Pages : 8
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(2)

d) Determine equivalent resistance between points
A and B of circu,it given below. 8

A qzi B f{€qI h fr RA qA qRqfr tt urEu
qftrtq ;nT qFT Frfltaq t

RR

2. a) Explain Paramagnetic and Diamagnetic
substances. 3

ffiftffi \?i glqNB{ T{rfr +1 HqETr{\ |

b) Write difference between intrinsic and exrrinsic
semiconductor materials. 3

fim+ dPrr \Kik{ uefz6o65i q erflr F{q
frFqq t

c) Explain active andpassive source. How will you
convert a curent source into a voltage source or
viceversa. 6

HB-q G ftMq fra;hi {ffirEt I enq 6tu frd
+1 ffi frd fr rri gr+r md ** q-ltt i
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(3)

d) Calculate the current Ir, I, and I in the circuit glven

beiow by using superposition theorem. 8

{rh
s{tfi frfr rri qRqq it Uqdlfrqn qtq al sqtr{

State and explainThevenin's theorem. 3

mfr{ qtq +i qRqtFd fifqq G qqsrx 
t

Write the advantages of polyphase circuit over

single phase circuit.

3. a)

ft{fuq I

c) Explain resonance in series circuit.

*uft qfrqq q Htq +1 *r+srga t
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b)

qrf,-ftq qRqq +1 gil{i q qpfrq qftqq t atq

6

P.T"O"

jnt



(4)

d) Apply Norton's theorem to calculate current
flowing through 5 Q lesistor of the circuit given
below. 8

Ere qiq h wJqfrrr fi sqfoft qRqq i[ so qftrtq

t {6i qrfr erm +1 qur+ +'ttqq t

4Q 8O

4. a) Write properties of electric material to be used
as a (i) Fuse (ii) Filament. 3

w fua r{rfr t Wr ftntuq frG (i) qq \q
(ii) Mfu h uq fr sqft frqr qrdr t r

b) Define the following terms. 3

i) RMS value ii) Power factor
iii) Averagevalue

Hu{ftilfua +1 qRs{rkd +ttqq r

i) 3IR.qII.gfl. qH ii) qr{{ hE{
iii) *fld qH

c) With the help of phasor diagram and waveform
obtain phase relation between current and voltage
in a pure capacitive circuit. 6

ilirrffi 1r+ qRer nRr ffi +t rarqar fr 1p
Tisrfr{ q A-ffir G qru h fr h uq*r +1 sflt{q r
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(5)

d) A series RLC circuit has resistance of 8f),
inductance of 200mH and a capacitance of
100 pF. The circuit is corurected to 220v,50H2
supply. Calculate 8
i) Impedance
ii) Curent in the circuit
iii) Power factor
iv) Voltage across R, L and C

Td +uft qfrqq ii so uftrtu, 2oo mH i6du qd

100 pF +l *qRfr iln t t qRqq dr z2oy,50 Hz
retq t frgr .rqr t t qurqr +tFqq r

i) qfu{rqr

ii) qRqe{ ii qnr

iii) flk U"Ti6
iv) R,LGct,RRi q{frT4

5. a) Two A.C. quantities are represented by 5130"
and 8Z- 30' . Find sum of these quantities and
represent the answer in polar form. 3

A rfl{fr Trf}roil s230" gq 8z-30' t tr{Rfd
+1 qrtr t t 5r {rRFit .Fr frrr +ift\ G w-r +1

frnt srd fr qqfifd +1Fqq t

b) What is the difference between A.C. and D.C.
quantities? 3

rendfi er{r G Rte Er-{r fr gu<ra+ sram{ dfrq I

c) What is the difference between conductors,
semiconductors and insulators on the basis of
energy band diagram?
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(6)

qltrfi, $q-f,{ \,?i wf{f,6 it er<r qnfr e qqup
* tsTrerR q{ +1frq t

d) Explain two wattmeter method for measuring
powerinthreephaseA.C. circuit. B

frq hq q.fr. rrffic q A ffid{ ErfU +1 uqflEA r

6. a) Draw vector and wave diagrams of three phase
supply andexplain.
fdf,dr mtq h t€r fu deil dirr fu{
(Ilfr{q 

r

b) Classify insulating materials or, th"

3

al mr+r

basis of
temperature. 3

$qril{ wrpf +1 iTFrrrF{ fi Ee t rrflEa +ltqq r

c) What are the factors affecting the resistance of
insulating materials? Write the application of
following insulating materials. 6
i) Mica
iii) Porcelain

ii) PVC
iv) Bakelite

S-{rilfr T{rQf h qftftq d qqrtrd 4{i qrA 6R-{iifr
ftfu{ I frA R rrq $qrd6 T{rfr h sqfu ftfuq r

i) 3rTfr

iii) frRfaq
ii) fr.ft.fi.
iv) th-urf

d) A series R-LCircuitwithR= l00e andl- =ZOH
has a D.C. voltage of 200V applied through a
switch at t = 0. Find
i) The equation for cunent and voltage across

different elements
ii) The current at t = 0.5 seconds. 8
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C4

Td quft R-L qRqPr d roo *u ar qftrfrq G
zo trft h il.rd +1 zoo frc freeru ffi t
fu{ t ERr r = 0 T{ fr.sl .rqr t I il.r f,td +ttqq I

i) qru G +ffir fr ffi-+-{ur td\rd rcit h urta
ii) t = 0.5 sec. tR tlRt

DefinelnputandOutputlmpedance. 3

5+Tc ga cilsdge SqeR 61 ,Bqka dfrq r

Define the following terms : 3
i) Loop ii).Mesh
iii)Node iv) Unilateral elements
v) Bilateral elements vi) Junction
Frqfdfuil 61 oBqke a'iPqq r

7. a)

b)

i) qq
iii)frs

c)

d)

D qr{frdm \ffih€ vi) d+qn
Write Ohm's law andits limitations. 6

fru ar frqq aqr sffi1 ft{Rten frfuq I

Two impedance Z, - (5 + j4) and 7.2 - @ - j5)
are connected in parallel with the supply voltage
y = (200 + j0). Find total cument and branch
current. What will be the power factor? 8

fr qReiqr zr=(5+j4) iTr{r zr-(4-j5) {qrfl{
sq iiliB qA t fi{ ufr v -(2oo+jo) +1mrq fr
qfr t t fr qRqq q r+rR" $T qrur ireil arcr qrr(
ild fif{q t qftqq 6r arFkT Wi{ Hr frrn ?
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(8)

8. a) Name any fourhighresistivity materials and state
their uses.

ffi qn ca qftrtrfidr qrfr rofr t
dP{r sFa sqftr ftfuq t

b) What is hysteresis in a magnetic material?
Explain. 3

gq+iq r{rfr it fr€tkn nr +dr t i ursrry r

c) Calculate the value of R, for maximum power
transfer theorem. Also calculate this value of
power in the circuit. 6

sqtfr qRqq ii R, zm qFT sqh anr Bri}lm-dq

elk dqu{ } tdq FrarPdq dEr erk 4r zt-6 rrFr

fi Frnfrq t

10e) 10o

d) What do you mean by cornplex wave? In a pure
resistive circuit applying a complex wave voltage.
Find the equation of current. 8

ukq dirr Enfr q-6e t ? ga qftrtq t Rii q{
qkq il$r frffir fr ei-Jqfrr fr sqn qRr zfir aiwd

f,rd fif{q I
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