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END SEMESTER REGULAR /RETEST
EXAMINATION, JULY - 2023

Semester : 4th (New)
Subject Code : EI-405 -
ELECTRICAL ENGINEERING MATERIALS
Full Marks — 70 3
Time - Three hours

The figures in the margin indicate full marks
for the questions.

Instructions :
() Al questions of PART - A are compulsory.
(ii) Answer any five questions from PART - B.

PART-A
Marks — 25
1. Fill in the blanks : 1x10=10
(@) 1 Weber = - Maxwells. | |

(b) When the temperature of an intrinsic

semiconductor is increased the energy of atom
is
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(©)

(C)

(e)

03]
(2)

(h)
(@)

@)

Choose the correct answers &

(a)

At absolute zero temperature, the conduction
band of a semiconductor is

An insulator has resistivity in the range of
Ohm-m to . Ohm-m.

Dielectric strength decreases with the rise of
in case of air as dielectric.

Solders are alloy of and

A fuse is always connected in with the
electric and electronic circuits.

Ferrites are materials.

material does not have pcnna_ﬁcn;"
magnetic dipole. gl
At critical temperature T_ the va.lu:_e'pf critical
magnetic field is . Py

-

1x10=10

Negative magne_tlfsﬁ_i'i:s' exhibited by

materials. b,
(i) Diamagnetic (ii) Ferromagnetic

(iii) Paramagnetic  (iv) All of these

60/E1-405/EEM/4th Sem(N) (2)

(b)

()

Loss in a dielectric may occur due to
(i) Polarisation (ii) Conductivity

(iii) Tonisation.” s (iv) None of these

'Eddy"cutrents in a core will be reduced

<cofisiderably by

") reducing flux density

(d)

(e)

60!E1-405!EEW4mSem[N) 3)

(if) laminating Core
(iii) reducing core volume

(iv) increasing the number of turns

-Dielectric Constant of vacuum is

(i) infinity (ii) 10
(iii) 1 (iv) zero
In a semiconductor the resistivity decreases with

temperature in the following way
(i) linearly (ii) non-linearly

(iiii) exponentially (iv) None of these
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_(t) Hall effect may be used for which of the
following :
(i) determining whether a semiconductor is
N-type or P-type
(ii) determining the carrier concentration
(iii) calculating mobility
(iv) All of the above
(&) Thermistor possess
(i) Zero resistivity
(ii) Negative temperature resistivity
(iii) Positive temperature resistivity -
(iv) None of these |
(h) The material with highest resistivityJs, ~
(i) Nickel (ii) Nichromic
(i) Manganin (vl

() At supercondu_ct_iifitj} éta'g'E, the resistance of a

conductor is
(i) Zero (ii) 1
(iii) Infinite (iv) Negative

60/E1-405/EEM/4th Sem(N)  (4)

3. Write True or False :

(b) Dielectric materials are

60!E!-405!EEW4th Sem(N) (5

(i) Breakdown ina dielectric may occur due to
(i) Electrical breakdown
(ii) Thermal breakdown
(iii) Electrochemical breakdown
(iv) All ofithese.
1x5=5

(@) ScziﬂlMaglletic materials have high permeability.
essentially

semiconducting materials.

(c) Moisture increases the insulation resistance of

an insulator.

(d) When supply frequency increases,
strength of an insulator increases.

(e) Eddy current losses are expressed in terms of

dielectric

Watt.
PART-B
Marks — 45

4. (a) Explain Band theory of solids. 5
(b) Statethe properties of a high resistivity material.
*" Mention four applications of high resistivity
conducting materials. 242=4
[Tum over



5. (a) Givereasons why copper materials are preferred (a) What are soft and hard magnetic materials ?

. . 9.
over aluminium for winding of machines. 4 5

N e oo ik ) Clasty magneic mateias on the bass of
IS n s
of 25mm?. The wire is made of aluminjum. pen'neabll.lty‘_?x » )
istivity of aluminium at 15°C is 2.7 ohm- . . fiseapeaidial o
::ﬁtl:tr::lv;:teym:u:e u:t:lc;fl:cr:?ent of aluminium is (c) What is a fuse ? Why the

; - 2+2=4
0.004 ohm/degree C at 0°C 5. have low melting point ?

4 fie B three 3x3=9
6. (a) What is “Hall effect” and what are the 10. Wte Jport notes on any
applications of Hall effect. 2+2=4 #18)* Solder
(b) Describe briefly the process of preparing the

Printed Circuit Board (PCB), s L b ACSR

(a) Define “Dielectric Strength” of an insulating * ‘ ; (¢) Superconductor
material and mention its unit. State the factors:

which affect the dielectric strengthi.ofian (d) B-H Curve.
insulating materia], 14143=5 -

(b) Explain the term “Dielectric 10ss”.4nd “loss

angle” with the help of a phaso,r_ diagram. 4

__ 8. (2) What are ferrites ? Wh.df'are their chief
1 properties and field of applications 7 142+2=5

(b) Expiam the _fouo_\;ri_qg phenomenon in magnetic
materials ; 2+2=4

(i) Magnetostriction
(i) Eddy current logs,

SU/EI-40S/EEM/4th Sem(N) (6 60/E1-405/EEM/4th Sem(N)  (7) 1760(Y)
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X
%ECTRICAL ENGINEERING MATERIALS

Full Marks - 70 ~.

Pass Marks — 28

LTV Lo 2

Time — Three hours . "

The figures in the margin indicate full marks

§ for the questions.
& Answer question No.1 and any four from the rest.
1. (a) Which metal__-l'iés the highest resistivity ?
g (b) Which ‘metal has the lowest resistivity ?
S (c) Which meterial is least ductile ?
< (d) Why steel rods are used in reinforced
Y “\“concrete ?
¥ (e¢) How the permeability of soft iron can be
-"g increased ?
~

(f) Which of the following is not the characteristic
of glass ?

(1) Brittle and hard
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(ii) High chemical resistance
(iii) High dielectric loss
(iv) Slow aging.
(g) How is it possible to destroy super
conductivity ?
(h) What is the unit of resistivity 7

(i) Which insulating material has the least
affinity for moisture ?

@Whal is non-linear rasistance ? 1x10=10

2. (a) State two conducting materials used in
house-wiring. Discuss the property of one of

them. 4

' (b) Discuss the factors which affect the resistivity

‘" of electrical conductors. %4

(c) Define conductivity. Explain the ieffect of
temperature, alloying and mech@niical stress
on the value of resistivity of ‘conducting
material. § 7

3. (a) Define diamagnetic, paramagnetlc and ferro
magnetic malem,!s 6

(b) What is hysteresis lc-op ? Draw and describe
it with its different parts. 3+6=9

34/EI-405/EEM (2)

4. (a) What are the visual properties of insulating

material ? 3

(b) Describe upon which factors insulation
resistance s, dependent. 7

(c) Write in brief about the fields of application
al_é:__l_amél in electrical engineering. 5

5. #(a) .Discuss the characteristics of germanium as
L semiconducting material.
Write down the method of formation of

PN-Junction. 8

(b) What is P.C.B ? What are its advantages ?
What are different types of P.C.B ? 7

6. (a) Define non-destructive testing and state the
methods adopted for testing different materials.
7

(b) What is a fuse ? Where and why it is used ?
4

(c) Describe briefly on soldering and various
soldering techniques. 2+2=4

34/E1-405/EEM @3) [Tumn over



7. Write short notes on any /wo of the fo

(@) Thermocouple
(b) Isolator
(c) Bearing materials.

34/E1-405/EEM @) 5
00(W)
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ELECTRICAL ENGINEERING MATERIALS
Full Marks — 70
Time — Three hours . < |
The figures in the margin indicate fiill marks
for the questions. *

Answer all questions.

1. Select the correct _ansiyér : 1x10=10

(i) Which material has the highest electrical
conductivity ?

(a) <Steel (b) Silver
() Abminium  (d) Leag
(i) Nichrome is an allby of
(a) Silver, copper and nickel
(b) Aluminium, tin and copper
(¢) Nickel, chromium, manganese and iron

(d) Chromium, manganese and copper.

[Tum over



(viii) Which of the following materials used for

(iit) Relative permittivity of vacuum is cable insulation ?
(a) 8.854 (b) B.854 x 1067 (a) Phenol formaldehyde
(c) unity (d) zero (b) Pol @fmﬂuorocthylene
|
(iv) Which medium has least dielectric strength ? (c).\ ‘Fy Mmy I chloride
(a) Air (b) Quartz gd.i,=~ Acrylontnle Butadine Styrene
7 = P o h
(e} Glass (d) Paraffin wax ‘ ﬁ_}i)}Solder is an alloy of
(v) Whenever a conductor cuts magnetic flux, an | . * (a) Nickel, copper and zinc
emf is induced. Above statement is due to ' :,_.\. :‘ﬁ..w (b) Silver, copper and lead
(a) Faraday's law _ 7 Tin and lead
(b) Joule's law y "5:._%* () Tinandlea o
() Weber and Ewing'stheory AN (@) Copper and aluminium
e Tl
(d) Coulomb's law ""'.'-_;."R; - ). (x) Overhead telephone wires are
5
(vi) A germanium atom contains & x:w () Copper wire
(@) Two electron orbits £ "‘i _ (b) Steel wire
(b) Three valence electrons J‘ﬁ f (c) ACSR conductor
(c) Four protons - -{ = (d) Aluminium wire
(d) Four valance electrq;ls ‘
C; 2. Mention field of applications of the following
(vii) The type of atomiq'b‘apaing R P T insulating materials with reason : 245=10
semiconduct % (i) Mica (1) Asbestos
(a) Metallic (b) Ionic (iii) Wood (iv) Rubber
(c) Covalent (d) Chemical (v) Porcelain.
364/E1-405/EEM (2) AG4/EI-405/EEM (3) [ Tumover



1

Define : 1x5=§
(1) Flux density (i1) MMF
(111) Reluctance (iv) Hysteresis

(v) Remanance.

(&) Define conductivity, linear and non-linear

resistance. 1+1+1=3

(B) What are the effects of temperature on
resistance of metal, alloy and semiconductor ?
3

(&) Determine the temperature co-efficient of

rcs:stxnccalO”Cofamatcnalusedma\

resistor if the resistance at 25°C is 50Q
at 70°C is 57200 ‘\

L
2/ What is meant by hysteresis loop.7'Draw the

hysteresis loop for fmﬂ@%’ naterial.
< ;
(b\ Describe the appliu@f clectro-magnet.

4

diclectric strength of
2

(c)

(z) Define semiconductor. What are the types of
semiconductor ? 142=3

364/E1-405/EEM (4) 1200(P)

(b)  Wnte down the method of formation of
pr-junction. 4

(¢) State the merits of semiconductor devices

used in elwcal industry. 3

Dcs.cri "@ the concept of non-destructive
ethods adopted for testing different
s

"’&;ldcnng. :

Write down the advantages of using P.C.B for
assembly of electronic circuits. 5

364/E1-405/EEM 3 1200(P)
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END SEMESTER / RETEST EXAMINATION-2019
Semester : 4th (Regular/Retest)
Subject Code : EI-405
ELECTRICAL ENGINEERING MATERIALS
Full Marks — 70 “

Time — Three hours

The figures in the margin mdloate ﬁJll marks
for the quesp;ons

Instruction : N\
All questions of PART A and PART -B are
compulsory
PART - A
Marks - 25
1. Flli in the blanks : . - 1x10=10
s v DAY f AR LU
(a) has the highest electr ical
conducm_flty.
(b) is used as insulating matenal In spark
plug.
(c) Germanium has L bond.
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(d) The relative permeability of paramagncticf— 2

material is ————. b
%.g;:“?k

(e) Dielectric constant ‘for vacuum is —F—Y;\:.\
| Vg
(f) Carbon has -—’-\-I—- temperature coefficient
of resistance.

(g) The relative permeability of super conducting
al i :
w 20
(h) Main alloying element of corrosion resistant

M is CJYTC_]-‘-L;U“’\) NLKII; (,GF-FJ}W

(i The electrons present in the outermost orbit %

-5

(G) The property of material by which itca‘ﬁ@*

Wmm“mmfgﬁ
e e N s
(i) Electric stress is expresséd in terms of
@ Ohmem %, (b) Henrylem

(¢) Farad/cm kV/em

39/EI-405/EEM : 2)

(ii) When a ferromagnetic substance is magne-
tized small changes in dimensions occur.
Such a phenomenon is known as

(a) Ma@gﬁé‘. hysteresis

(b) Magnetic expansion
o - —

i

L
= o (d) Magneto-calorisation

s

‘"* (iii) Sulphur hexafluoride is used for

=
I %
L

(a) Dynamos
(b) DC series motor

thcar

. (d) Synchronous motor

(iv) Electric breakdown strength of a material
depends on its

(a) Composition (b) Moisture content

\M‘hickness

39/El-405/EEM

(d) All of these

(©)) [Turn over



(V) Which of the following elements has four

(ix) Hole current is the movement of negative

valance electrons ? PR '\ charges in the opposite direction from the
@ : S ’giliwn electron flow.
(© Boron @ Indium (x) :‘:roﬂDf vclij:l!ge an inductor is virtually a
3. Write true or false : 1x10=10 .\ N
¥ . {:‘% PART - B
/\ (i) Copper, silver and gold do not exhibit il %m Marks — 45
superconducting property. e
* 4"'.@'(5) Define conductivity and resistivity of electri-
. {#) Electrical resistance of semiconductor in- N cal materials. 2
% creases with the increase of temperature. @ L‘
(b) What are the effects of temperature on
? (i) Aluminium is casily solderable. 'p'"“::f"'\ * resistance of metal, alloy and semiconduc-
: » » tor ? 2
(i) Ferites are generally hard and brittle. ‘_&H
'\ (c) State the advantages of copper as compared
{("H'iwmmﬂ- “S" : to aluminium as a conductor of electricity.
. i ; 3
Qmu*amsa&mw -
- gemmenium is 14, 0 ) (d) A coil of relay is made of copper wire. At
- : <l a temperature of 20°C, the resistance of the
(") Magactic & dimensionless. coil is 400Q. Calculate the resistance of the
i il at temperature of 80°C. The temperature
vill) Resistivity of & ranges from . By
ﬂ_m ' ) 1010 coefficient of resistance of copper is 0.0038
g X0 10 | / QFC at 0°C. _ 3

- 1200(Y) 39/E1-405/EEM G [Turn over



-

S, (.;.Manmnmér

‘semiconductor 2
@ God (ii) Germanium

. 2

(c) Why does a pure semiconductor behave like

7. (a) Define the term ‘dielectric strength’ of an
insulating material. 1

(b) What are the factors which affect the

dielectric of an insulating material ?
2

\ﬁﬂ:rmg? Describe briefly various

soldering. 3

9. about the concept of non-destructive
and methods adopted for testing different

&matmals 3

10. (a) Define the terms ‘Permeability’ and “Cune
| point’. 2

(b) Whutnsmeentbyhymmloop”methe

hysteresis loop for ferromagnetic materials.
3

(¢) Describe the application of electromagnets.
3
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END SEMESTER EXAMINATION - 2020
Semester : 4th (New)

Subject Code : EI-405

ELECTRICAL ENGINEERING MATERIALS
| Full Marks — 70 :
Time — Three hours ¢
The figures in the margin indi&:’até full marks
for the questions.
Instructions : | :
1. All questions Of PART—A are compulsory.
2. Answer any, ﬁve ' queStions from PART-B.

PART - A
Marks — 25

1. Fill in the blanks with suitable words/figures :
| 1x10=10

(a) Classification of electrical engineering

materials is based upon .
f-,'__l ”\f-‘l"\h Q‘$ \! ( }k\\t‘b’\_ '\‘& .

1 : : ko 1 _ax..l ™M
(b) In insulators conduction band is fptutns)

¢ \vkiﬂ }\[
[Turn over



kt' _-wf‘l\

(c) Di-electric material is basically |/ "

iy k-
(d) Full form of ACSR is _ il “‘““l..,. -

ol ™

(e) Resistivity is also named as

<ol e
(f) Melting point of aluminium is pech

s ! “:—1‘\_;‘
(g) When the temperature of an intrinsic
semiconductor is increased, the energy of

atom is oot

(h) When pentavalent impurity is added to a
semiconductor, the semiconductor thus
obtained is called - “" ' ' semiconductor.

=T, moaCh NG
(i) =<7~ " " materials have -ve temperature
coefficient of resistance. '

G) An msulator has resistivity in the range.c of

to ~ <~ ohm-m

Choose the correct answer from . .t___tild:ﬁ"'given
options : » WIx10=10
(a) An element has atomic Weight of 16 and

atomic number of 8. The number of protons,

neutrons and clectrmjs: are :
G 8, 10&16 ™ (ii)x'@, 8&8

(iii)2, 8& 8 (iv) 2, 8 & 18.

58/E1-405/EEM(N) (2)

L
et
V]

{'\\NP\.

..F\'\L-(\H.

(b) 1.6x100 ohm-m is the value of resistivity of
(i) cogducting material
_.(ii)f‘s/é;xlicoqﬁug.1ing material
(111)4p9uiaung material.

(c) Thk: materlal thh highest resistivity is

(r) N’iuhromc

(11) Constantan

o

(iii) Mone!l metal
© (iv) Manganin.

(d) The most malleable, ductile and low resistivity
material is

(i) Copper

(i) Almni.uium

(m) lver -

(iv) None of the above.

(¢) For Germanium the forbidden energy gap is

(i) 0.15ev (i) 1.lev
(iii) 1.5ev \(i,v'/) 0.7ev.
58/F1-405/FEM(N) 3) [Turn over



(f) A pure semiconductor under ordinary
conditions, behaves like

(i) a conductor

(ii) an insulator

(iii) a magnetic material

(iv) a ferromagnetic material.

(g) The relative permeability of diamagnetic
material is

(i) 0.00001
(ii) 100000
(iii) 0.000001
(iv) 1000000.
(h). Insulators have
i) large energy gap-
(u) an empty conductlon ba.nd
(m) a full valence band

(iv) None of the above.

/E1-40S/EEM(N) )

(@)

.-I_-‘“\ \o
¢ )

(b)
(©

(d)
(€)

Hard n}agnetic materials are used for making
( l) pennanent magnets

(11) temporary magnets

(iii) Bothﬂ (i) argd (11) above

(iv) No'rie'_ef' the above.

(j) Eddy, current losses are expressed in terms of
2 kv
(i) ' kVA
(i) Watt
"
(iv) Ampere.
. Answer the following questions in one sentence
ol cacJ:h ) 1x5=5
Name a conductor material used in making

thermocouple.
What is Super conductivity ?

Name one impurity material that forms p-type
semiconductor. p-«f I ﬂ&* il ) e
What type of material is Almco‘? Nl

L ferovweguih O ymad pion
Mention one application of porcelain in the
field of electrical engineering.

S8/El-405/EEM(N) (3) [Turn over



PART -B
Marks — 45

(@) What is Specific resistance ? 2

(b) Explain the factors affecting the valuc of
resistivity of conductor materials. 3

(c) Describe with reason for preferring copper
for winding of electrical machines as
compared to aluminium. 4

(a) Write the name of electrical engineering
materials used for making : 2
B

(i) heater coil ("

(if) fuse wire.

(b) Mention at least two important __a_aﬁp!ic:ations
of each of the following : 3
(i) Rubber _\ '?
(ii) Wood -
(iii) Mica.

(c) State the electrical, mechanical and theimal
properties of insulator materials. 4

S8/EI-405/EEM(N) (6)

(a) Define : permeability, residual magnetism.

4
(b) Classify the magnetic materials on the basis
of relative permeability. 3

(¢) Draw the llys‘bereéis curve for soft and hard
magnetig materials. 2

Also“give example of each materials.
(a_)__D_Eﬁhe semiconductor. Explain conductor,

" Jinsulator and semiconductor materials on the
basis of energy level diagram. 5

(b) Discuss the advantages of semiconductor and

their field of application in industry. 4

(a) Describe the etching technique of P.C.B.
4

(b) What is fuse ? Write down the properties of
fuse wire materials. Name the best fuse wire
material. 5

(a) What is solder ? Write the composition of
solder wire. Give the application of different
fluxes. 4

(b) Describe the principle and operation of
photo-voltaic cell. 5

58/EI-405/EEM(N) @) [Turn over



10. Write short notes on any three : 3x3=9
(a) Dielectrics
(b) Non-destructive rtest
(¢) Soft and hard magnetic materials

(d) Properties of constructional materials.

58/E]-405/EEM(N) ®) 800(W)
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El-405/EEM/4th Sem/2018/M

ELECTRICAL ENGINEERING MATEHRIALS
Full Marks — 70

Time — Three hours

The figures in the margin indicate fill'marks
for the questions.
PART —A
1.  Multiple choice questiéns =1 1x10=10

(a) Which pof“the materals has negative
temperature co-efficien of resistance ?

(1) Tungsten - (i1) Steel
% (1ii) Tin | (iv) Carbon

(b) Which of the following matérial_s can be used

for making cabl sheath ?
(i) Lead (i) Copper
(1i1) Aluminium (iv) Cast iron

[Tum over



(c) Constantan contains
(i) Copper and nickel
(ii) Tungsten and silver
(iii) Copper and tungsteﬁ
(iv) Silver and tin

(d) The relative permeability of diamagnetic
mierial is of the order of

(1) 10 (i) 1 - 10°
(iii) 1 (v) 1-10°
(e) Resistivty of electrical conductor is mostly
affected vy f
(i) pressie (ii) size

(ili) compostion (iv) temﬁel"ature

() Which of the followmg has highest

resistivity ? >,
(i) Mica 4 %= (ii) Paraffin wax
(i) Air (iv) Mineral oil

150/E1-405/EEM 2)

(2) Ionic bonding in solids depends primarily on

(1)

@)

(i) transfer of electrons
(ii) sharing of clectrons
(iii) el_e’cfrical dipole

(i) “all’of the above
@),

-(i) ferromagnetic

Iron is a

(ii) anti-ferromagnetic
(iii) ferrimagnetic

(iv) paramagnetic
Bakelite is

(i) quite hard

(i) uncombustible

(iii) highly inflammable
(iv) both (i) and (ii)
Life of an insulating material is affected by
(i) voltage application
(ii) heat

(iii) chemical action
(iv) all of these

150/E1-405/EEM (3) [Tumn over



Fill up the blanks : 1x10=10

(a) Secondarybondsare _______ than primary
bonds.

(b) Pure aluminium is than copper.

(c) High resistance material have high

(d) Tungsten is used in lamp due to

(e) The majority carriers are in n-type

€3

(g)
(b)

(i)

0)

semiconductor.

The conductivity of intrinsic semiconductor
is primarily depends on
and mobility.

Core of electrical machine is of

Diamagnetic materials are . niaterial.

Hard magnetic materials have
magnetic reluctance, . .S

Lubrications ~ “. wear and tear of the
contact surface.

150/El-405/EEM (4)

mobility +

1

150/E1-405/EEM )

Write true or false : 1x5=5

(a) Coercive force is the demagnetising force
which is necessary to neutralise completely

the magnetisr-in a2 magnetic material.

(b) Alloﬁx_l_:g-.-.-s"ilicon to steel increases the
hyst@hsi's loss.

(c) ‘Dielectric strength of insulator is expressed

» 'in KV/mm.

(d) Fuse has high speed operation.

(¢) Ammonium chloride is used as flux for
soldering copper.

PART -B

Answer any five questions.

(a) Explain how the materials can be classified
into three groups on the basis of atomic
structure. _ 6

(b) What are the properties of high resistivity
material possess ? 3

[Turn over



5. (a) Whatis meant by the term dielectric strength

of an insulating material and classify the (b) What are the various methods of non-

insulating material on the basis of operating destructive test ? 3

tcmpm' Gl ,' (c) Mention the types of soldering techniques.
(b) Write short notes on impregnation and & 4

S ? 9. (a) Definefuse and why it is used ? 3

(b) Why dre fluxes sed 2

6. (a) Define diamagnetic, paramagnetic and
! (c). Write different fluxes with their applications.

ferromagnetic material. Give example of each.

6 . ) &
(b) Draw the hysteresis loop for hard steel, (%
wrought iron and alloyed steel. - . 3 |

7. (a) Explain semiconductor on the basis of energy

level diagram. . 2.3 '."

(b) Write down the characteristics of germammn.
as semiconductor material. 5 & "3

(¢) Describe briefly the process ofprt_éf:ariﬁg the
PCB. o 4

8. (a) What are the propemes to be possessed by
constructional material used in electrical
engineering ? 2

150/EL405/EEM 6 '
(©) 150/E1-405/EEM 7 300(B)
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(d) The relative permeability of paramagnetic
material is 5 :

r.L&.I\\> Jr ’H“ah.".\‘][]

(¢) Dielectric constant ‘for vacuum is — |

Ty Fm

(f) Carbon has ——— temperature coefficient
of resistance. ' |

(2) The relative permeability of super conducting

material is ———_

(h) Main alloying element of corrosion resistant ‘

steel is ) nackal, Copps

(i) The electrons present in the outermost orbit

are called ———
U&\lﬂw&cw
() The property of material by which.it can be

mﬂedmsheﬁhmuem

. Choose the comrect answers i . x5S
: #

.’(i)Elpétricsnm' in terms of
_(a) Ohm/cm (b) Henry/cm
' d kV/em

(©) Farad/em

Y4

(ii) When a ferromagnetic substance is magne-
tized small changes in dimensions occur.
Such a phenomenon js known as

(8) Magnetic’ hysteresis
(b)Magnetic expansion
\_}g}"ﬂ&agnetosh‘icﬁon
(d) Magneto-calorisation
(iii) Sulphur hexafluoride is used for
(a) Dynamos
(b) DC series motor
' t(9)/5\'.;:'it¢:hge=ar'
. (d) Synchronous motor

(iv) Electric breakdown strength of a material

depends oa its
() Composition  (b) Moisture content

_ () Thickness (d) All of these
39/E1405/EEM 6) [T over




(v) Which of the following

elements has foyr
valance electrons ? y

(ix) Hole current i the movement of negative

% harges in the opposite girect;
(a) Arsenic \(b) SiliCOﬂ electroﬂ now- opp irection from the

(c) Boron (d) Indium (x) For DC voltage an inductor is virtually a

: ' - Short" gireuit,
3. Write true or false : A

1x10=10 " il |
< @ i - | ' PART - B
A (1) Copper, silver and gold do not exhibit °
superconducting property. Marks — 45
i i . . 4/~ (a) Define conductivity and resistivity of electri-
(ii) Electrical resistance of semiconductor in. - (&) Define conductivity and resistivity

Y ! A cal materials. 2
X creases with the increase of temperature. '

(b) What are the eﬂ'ectsoftemperanmoh
\ resistance of metal, alloy and semiconduc-
' ' : tor ? 2

/{ (iv) Ferrites are generally hard and brittle.

o (c) State the advantages of copper as compared
\ (v) Eureka is copper mickel alloy. to aluminium as a conductor of electricity.

X" (iii) Aluminium is easily solderable.

— ~ o 2 Y
- ¢, (vi) Atomic' number of silicon is 32.and that of '

</ germanium is 14. i {I"«w _ (d) A coil of relay is made of copper wire. At -

’ ,;“aw' - a temperature of 20°C, the resistance of the

/ﬂ(vii) Magnetic. susceptibility ié dimensionless. coil is 400Q. Calculate the resistance of the

Gz, i coil at temperature of 80°C. The temperature

¢ (vii) Resistivity of‘ﬁ;lm ranges from 10° to coefficient of resistance of copper is 0.0038

10's, 00 V QFC at 0°C, 3

' X0 \0 & o]

e S
over

@ 1200(Y) 39/EL-40S/EEM ®  [Tm




5. (a) Classify the following as conductor or
semiconductor 2

(i) Gold (ii)) Germanium

(iii) Silver (iv) Silicon

(b) Define intrinsic and extrinsic semiconductor.
2

(c) Why does a pure semiconductor behave like

an insulator at absolute zero temperature ?
3

(d) What are the advantages of semiconductor
materials used in electrical industry ? 3,

-
Describe the characteristics of ideal .psuu% :

ing materials. e W,

y N
Write briefly on the factors afl ing the
-insulation resistance. ' 3

6. ()

(b)
(c) Write short notes on {af_%'itaﬁe:
'y

T

(i) Impregnation™ %, -
.-:-"'-? \1“5-'

(ii) Hygroscopgzhy. 2

39/E1-405/EEM (6)

T ———
——

7. (a) Define the term ‘dielectric strength’ of an
insulating material. 1

(b) What are the factors which affect the
dielectric of an insulating material ?
Wy, 2

. :,:l. ﬁ'_-\.
8. 'Whit “is “soldering ? Describe briefly various
s of soldering. 3

9, ¥ ﬁn'lbe about the concept of non-destructive
% “stesting and methods adopted for testing different

‘me

=

i
F ;—H? materials. 3
Y ?5}” 2 '
4 % 10. (a) Define the terms ‘Permeability’ and ‘Curie
T i H 2

L
T \1

point’.

(b) What is meant by hysteresis loop ? Draw the

hysteresis loop for ferromagnetic materials.
3

(c) Describe the application of electromagnets.
' 3

™~

~
o & \\i
1200(Y)
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(c) Di-electric materia] js basically PR

(d) Full form of ACSR is VT VST (RO S OV | 4
Redn A

(e) Resistivity is also named gg o ..-a
(f) Melting point of aluminiym js**“ M pania it
CHO' A Ef

(g) When the temperature of an intrinsic
semiconductor is increased, the energy of

atom is __Anchepn L

(h) When pentavalent impurity is added to a
semiconductor, the ‘Semiconductor thus
obtained is called ¢ %" Semiconductor.

(i) St Lo Tatelials - have —ve temperature -
coeﬂiclem of resistance.

() An insulator has resistivity in the range of

[0/ to _n*® ohmm. . ¢
Choose the correct answer t‘r@fhe l(i‘:]n
ions : s N 1Ix

e o~ "a -
‘(a)Anelemmthas Mﬁm of 16 and
Mcnumberofsqpemnnberofprom
neutrons and
@) 8, 10&16 qi)/s 848
(iii)2, 848 )2 8418

@

|

(b) 1.6x100 ohm-m is the value of resistivity of
(i) conducting material
\,_\(i' semwﬁcting material
(ifi) insulating material.
(e). The r.naten'al with highest resistivity is
(i) Nichrome
\Eufémmm
(iii) Monel metal
" (iv) Manganin.
(d) The most malleable, ductile and low resistivity
material is
@) éoppcr
(ii) Alu:mmum
usnm
(iv) None of the above.
(¢) For Germanium the forbidden energy gap is

(i) 0.15ev (i) Llev
(iii) 1.5ev &(,uf{ 0.7ev.
58/E1-40S/FEM(N) A flam oves



(D A pure semiconductor
conditions, behaves like

under ordinary
(i) a conductor

.(ii) an insulator

(iii) a magnetic materia)

(iv) a ferromagnetic materinl.

(8) The relative permeability of diamagnetic
material is

(i) 0.00001
(ii) 100000
(iii) 0.000001
(i¥) 1000000,
have i ’-ifq_h

&Y/l-mwwg:”
fm ion band

full valence band

@

(1) Hard magnetic materials are used for making
(l), Permanent magnets
‘(ﬂii) temporary magnets
(iii)Both (i) and (ii) above
(iv) None of the above.

(j) Eddy current losses are expressed in terms of

(i) kV
(i) 'kVA
(iii) Watt
(iv) Ampere,
3. Answer the following questions in one sentence
\ "'eaqh 1x5=5
\ 1"“ ’{n) Name a conductor material used in making
_RC" G thermocouple.
¥ ;F\" (b) What is Super conductivity ?
53 (c) Name one impurity material that fo p-type
semiconductor. Wﬁ, A
(d) What type of m&?«?‘w w N310(/'1’ 1ol
(e) Mention one application of porcelain in the
field of electrical engineering,
58/E1-405/EEM(N) ) [Tum over



4,

5.

PART -B
Marks — 45
(a) What is Specific resistance ? 2
(b) Ex;')lzfiq the factors affecting the value of
resistivity of conductor materials. 3
(c) Descnbe \_vith reason for preferring copper
for winding of electrical machines  as
compared to aluminium. <
(a) Write the name of electrical engineering
materials used for making : . 2

A
(i) heater coil N“JNN
(i) fuse wire.

Mention at least two unporta.nt apphcauons

(®)
of each of the followmg 3

(i) Rubber .*J_.. H
.(ii) Wood __:,f_ Nt

mechanical and thermal

(o) State the
4

;xopuﬁesofinsulamrnmwmls
o -

&

. N

(a)

(b)

©)

(a)

(b)

(a)

(b)

(a)

(®) Describe the principle

58/El-405/EEM(N)

Define : permeability, residual magnetism. L
Classify the magnetic materials on the basis
of relativespermeability. 3

Draw the Hysteresis curve for soft and hard
maghnetic materials. 2

Also give example of each materials.

Define semiconductor. Explain conductor,
insulator and semiconductor materials on the

basis of energy level diagram. 5

Discuss the advantages of semiconductor and
their field of application in industry. 4

Describe the etching technique of P.C.B.
4

What is fuse ? Write down the properties of
fuse wire materials. Name the best fuse wire

material. 5

What is solder ? Write the composition of
solder wire. Give the application of different -
fluxes. 4

and operation of

photo-voltaic cell. 5

)] [Tum over



.10. Write short notes on any three : 3x3=9
(a) Dielectrics
(b) Non-destructive test

i (c) Soft and hard magnetic materials
: - (d) Properties of constructional materials.
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(i) What are high resistivity materials ? | (d) Which of the following materials does not have
| valent

(Vi)WhlnPCB? . (i) Organi (ii) Silicon
(Vil)mnmﬂmed with a thermistor ? - . (iii) % (""’N"“"’fﬂ"’f“
(VEDWBIW?- . - P © ¥ t‘ﬂwfouuwmgmmnmof
(ix) What is the application of a fuse ? i '
(x) What is curie temperature ? '. 2 i) Non-metal solids except carbon
2 mwmm - 1x10=10 | 4*{% (ii) Airand most other gases
» '{g} ‘l'he metal hnvmg the luwest temperature, ' o (iii) Pure water and liquids in general except
SSias b .' Q‘ Gold (i) Coppel' R“:% : (iv) All of the above -
| (i) urr  (iv) Kanthal ﬁ&:‘ (f) Is the property of nbsorbmg mpistuml from -
atmosphere ?
(ﬂ) X @ Solbiliy () Viscosy
z £ (iii) Porosity - (iv) Hygroscopicity
(2) Spark plug makes use of which of the following
matenah for insulation ?

Ii) Pmelam (i) Slate
(iv) Glass

® [Tum aver



! (h) In conductors, !
conduction of ¢| : R , .
pl“‘emtomo b ¢lectricity takes 3. Fill in the blanks 1x5
Electrons (a) The photoelectric effect occurs only when the
. ﬁ) -y mcidemﬁ@snmﬂnnamaiﬁcal_
S o Y
M (il)l’mimw . e -
' 1  (Gii) Negative jons only % (b) ;§" mwhm:w.
(i) Both positive and negative jons | resistor contains
(d) Overhead telephone wires are made of o
2 of erystal systems is . N\ (e) - has zero temperature coefficient
@ 2 : Gi) 4 X@ of resistance.
@ en —
e @mﬁhﬁollomgulkﬂ tage 0 |
' i M ent single 4. (a) Define the diff types of N
’b ' ', solid with proper diagrams. 4
- ' | (b) What is doping ? Define and explain extrinsic
: 2+6=8

 biasing circuits for pa junction diode.

(). What s biasing ? Draw schematic diagram of
123



S.

(2) What are hysteresis and hysteresis koop ? Dtﬁﬂf
hysteresis loss. Write the factors on which
hysteresis loss depends. 10

(®) Define soft and hard magnetic materials. Give
suitable examples. 5

(2) What is Soldering process ? Write its different
types. What are the different soldering
techniques available ? 10

(b) Mention some properties of ‘insulating
materials. What are the ‘applications of
imulating materials in eleetrical field ? S

Write short notes on any“three : ' 5x3=15
(a) chzo-clemc.mals

®) PCB

(c) 'lhmnm

d) Sﬂ“l gauge

Q_ .Tha'mocouplc.



