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FIFTH SEMESTER

PART TIME DIPLOMA COURSE IN ELECTRICAL
ENGINEERING

ELECTRICALMATERIALS AND CIRCUITS
Time : Three Hours Maximum Marks : 100
Note : (i) Attempt total Five questions out of eight.

Tl A | F T2 6t UsT & Hi |

(i1) In case of any doubt or dispute, the English
version question should be treated as final.

el f YRR & Wiz e FaE & Rufy |

ST 9T & e R e A S|
1. a) Write the properties of a good conducting
material. 3
¥ gars wed & quad Wi |
b) Write the properties of insulating material. 3
FA® T3 & o fafau |
c) State Kirchhoff’s voltage and current law with
diagram. 6
Rt & deest @ oW % Tm o Al quemey |
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d) Determine equivalent resistance between points

A and B of circuit given below. : 8
A U B fagal & dw T2 ™ Rl § duge
ulcRiY 1 0 Rty |
R R
Ae MW AW

Be b

2. a) Explain Paramagnetic and Diamagnetic

substances. 3
WS Td TS qeEl | quEE |

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

I a1 Uiy el § R W
it |

c) Explain active and passive source. How will you

convert a current source into a voltage source or
vice versa. 6

Ak Td {Aiha i Rl GHHEA | A9 wET H
H Aleedl W A T 38R ARG HH B ?
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b)

©)]

Calculate the current I, I, and I in the circuit given
below by using superposition theorem. 8

Siad T T uReY § gREME TG R S
Fh W 1, 1, q91 1 & qH Fehfied |

I
AW —AW
12V T l 4Q T'?,ov
+

State and explain Thevenin’s theorem. 3
ST TR 1 IR HT Ud 99T |
Write the advantages of polyphase circuit over
single phase circuit. 3

ThFAE U9 H gl § dghed qRaY &
fotam |

Explain resonance in series circuit. 6

it uRuy § e A TR |
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d) Apply Norton’s theorem to calculate current
flowing through 5 Q resistor of the circuit given
below.

mﬁuﬁu?ﬁa@ﬁhﬂ@rwﬁﬁwﬁwﬁmqﬁﬁa

U FE& aTelt gR & TUET BT |

4Q 8Q
AW AW A

OV T 40  Z10Q 350

B
4. a) Write properties of electric material to be used

as a (1) Fuse (i1) Filament. 3
T Fgd wel & Y e B G) '
(i) Themie & &9 § ST TR o 2 |

b) Define the following terms. 3
1) RMS value ii) Power factor
1i1) Average value
feitad @l aRvIvE iR |
) IN.TH.UE. 9 if) e et
iii) it T

¢) With the help of phasor diagram and waveform

obtain phase relation between current and voltage
in a pure capacitive circuit. 6

TG T W9 T AN T A g2
HYA ¥ icedl Ud URT 6 41 6 G- 392 |
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d) A series RLC circuit has resistance of 8Q,
inductance of 200mH and a capacitance of
100 uF. The circuit is connected to 220V, 50Hz
supply. Calculate 8
1) Impedance
i1) Current in the circuit
i1i) Power factor
iv) Voltage across R, Land C
T A0 9RYY H§ 8Q WY, 200 mH TR T

100 uF %1 RURTEH &M & | 9R9er 1 220V, 50 Hz
TE™ | A T} | TUFT i |
i) ufcamen
ii) afuy § g
iii) iR iR
iv) R,L W C =& i ® fave
5. a) Two A.C. quantities are represented by 5.230°

and 8/ —30°. Find sum of these quantities and
represent the answer in polar form.

21 TAEdl WAl 5.230° wd 84 —-30° @uzféia
& A 2 | 3 AOE w1 AN FGC T IR hI

TR & § Jefdis i |
b) What is the difference between A.C. and D.C.
quantities? 3

T 4R T4 [ o/ § geieeh J28 Hi |
c) What is the difference between conductors,
semiconductors and insulators on the basis of
energy band diagram? 6
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(6)

AT, Fellelh T4 Fgaleleh H IR Tl 8 TETM

& AR | HAY |
Explain two wattmeter method for measuring
power in three phase A.C. circuit. 8

A W T, Gk J 91 areriier i @ aeee |

Draw vector and wave diagrams of three phase

supply and explain. 3
el TEE F A9 [ qU a7 A 9
qHAEU | ’

Classify insulating materials on the basis of
temperature.

Wwéaﬁwaﬁgﬁaﬁwﬁzﬁlaﬁﬁm

What are the factors affecting the resistance of
insulating materials? Write the application of

following insulating materials. 6
i) Mica i) PVC

ii1) Porcelain iv) Bakelite

Fleleh FaT o STcRIe Rl W 2 ATl ki bl
el | el o 10 e et 3 Sudnt T |
i) AYE i) d.44.

iii) MR iv) SeheEe

A series R-L Circuit with R = 100Q and L = 20H

has a D.C. voltage of 200V applied through a

switch at t=0. Find

i) The equation for current and voltage across
different elements

1) The current att = 0.5 seconds. 8
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TF 9 R-L uRuy § 100 3@ @ 9edy w@
20 T WhA Hl 200 A Fedm G /
a2/ t=0 W g 701 2 | 99 A9 HiU |
i) 4T Ud dicedt & TR [ARE adl F ane
i1) t=0.5sec. W g

7. a) Define Input and Output Impedance. 3
YT U4 ATSeYE TR HI TRV HIfT |

b) Define the following terms : 3
1) Loop 11) Mesh
1i1) Node iv) Unilateral elements
v) Bilateral elements vi) Junction

et aReniia #iv |

i) @ ii) H9

iii) I iv) Freledd el
V) dEeled T vi) F@eH

c) Write Ohm’s law and its limitations. 6

3AE 1 T dA sua fafreem fafig |
d) Two impedance Z, = (5 +j4) and Z, = (4 - j5)
are connected in parallel with the supply voltage
= (200 + j0). Find total current and branch
current. What will be the power factor? 8

3 WA Z, = (5 +j4) T Z, = (4 —j5) TR
;mﬁ:»ﬁ%nﬁ%aﬁw@fv (200 +j0) Y e &
nﬁ%la‘mﬁmﬁm@ammwsﬁ@w
S HINT | TRYY 1 iR TONE T B 2
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8. a) Name any four high resistivity materials and state
their uses.

ﬁﬁﬁaﬂmuﬁﬁmmﬁweﬁﬁswﬁf@q
AT IR I9AN TARIT |

b) What is hysteresis in a magnetic material?
Explain. 3
FahE TEdl § R & A 2 ? 9HEeE' |

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

TRE uR9Y § R, H AF Ik EW Aleehan
qifekd SE®E o Tl MehTier qn STkt 1 98 A

i FeRiTelT |
10Q 10Q
AW M—e
10QQ
VWW -

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

iy ai ThY Fad 2 7 g TR & R W
QA q Aleedl & AFIAN § FHH 4R T 2ok
BRI
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