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Fu" Marks : 80

Time
Answers any five

questions

W in the right-hand nimorae
Flgwes 1 : argin indicqte marks
1 @ g;hat is ACSR ? Where it is used ?

mpare the properties and ; 2
and@ uses of(Copper
@ ExplaimTh 6

€ fect of termperature, alloyin
and mechanical stressing on the valye %
0

resistivity of a conducting materj
. 3 1al.
) @ What is skin effect ? ; 8

f6) Compare the properties and uses [
and Carbon. of Tungsten

. 6
] Wha't is superconductivity ? Explain tllle
application of superconducting materials, [8
3, What is Thermisters ? [2
Explain difference between extrinsic and
intrinsic semiconductors. [6
Mention the application of semiconductor
materials. [8
4. (a)State the difference between a dielectric

\/ . . . .
material and an insulating material as regard

* 3 hours

their function. 2

(b) Briefly discuss general properties of insulating
materials. [6

(¢) Whatis dielectric loss ? Write the applications

of dielectrics. (8

5. \(@" What is Curie point ? [2
(br Write notes on soft and hard magnetic
materials. : [6

Write notes on Diamagnetism, Paramagnetism,
Ferromagnetism. [8

6. (a) What are thermocouples ? [2
(b) Explain bimetals and their uses. [6

: (¢) Write notes on soldering materials, ﬂux.[4 )Ei

Write short notes any four :
(a) Silicagel

(b)  Polyvinyl chloride

(¢) Mica

(d) Porcelain

() Mercury

(f) Hall effect

LY
JEST

E{ANSWERS TO 2013 (W) NEW E

1-\Mat is ACSR ? Where it is used ’
Ans. ACSR conductor is the Alum

conductor steel reinforced. It is made up of alum
conductor wj eel reinforcement. ACSR conc
Wwad transmission lines.

(b) Compare the properties and u

Copper and Aluminium.
Ans. Copper

(1) Itisraddish in colour

(i) Itishighly resistantto corrosion. When ex;
atmosphere, copper oxide layer is formed on
acts as a protective layer and prevents co

(iii) It can be drawn into very thin wires, sh
bars of various thickness i.e. it is highly n
and ductile.

(iv) It can easily de soldered and welded
necessary in electrical wiring.

(v) It tensile strength varies from 8.15 to 4.7
cm?2. Its resistivity is 1.72 x 107 ohm-m

(vi) Uses:
(1) It is used for making wires of «
transmission and distribution of electric
for motor and generator windings. It is
for high voltage underground cables.

Aluminium :

(i) Itis soft and white coloured metal.

(i) Itoffers high resistance to corrosion due
layer formed on its surface where
atmosphere but aluminium oxide layer h
higher resistivity and acts as an insula

(iii) It is malleable and ductile and can be
thin wires. It is a good conductor
electricity.

(iv) Duetothe insulating property ofthe alu
formed on the surface where
atmosphere it is difficult to solder alur
However, special flux is now being ¢
soldering aluminium wires.

(v) Ittensile strength varies from 0.95 t
cm?, Its resistivity is 2.8 x 10 Q m

(vi) Itis used in overhead transmission |
wiring, flexible wires bus bars. rotc
cae induction motor.
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Answers any five questons
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Figures in the right-hand margin indicate ma

. . 2
1. Define superconductivity.
i) Explain the differences between intrinsic an6d

extrinsic semiconductor.

(iii)y Write notes on hard mag!
applications.

Zetic materials and their

2.@ What is covalent bond ? 2
(i) What are ferrites ? What are their chief
6

properties and field of application.

(i) Explain properties required for being used as a
insulator. 8

3. (i) List the materials used for permanent magnet.2

@ Explain the effect of temperature on resistivity.6
7 ;

(iii) Describe briefly the Hall effect. 8
4. (i) Define curie point: . 2
(i) Explain briefly about magnetostriction. 6

State the advantages and disadvantages of
aluminium as compared to copper for use as
conductor in electricity. 8

5. (i) Mention the specific use of strain gauge. 2
(i) What is enamel ? State few enamels with their
properties. 6

(iif) How polyvinyl chloride is made. Explain how its
properties are affected by adding different

materials. Write down some applications. 8

6. (i) Mention the specific uses of paper relating to
insulating material. 42

(i) Explain briefly about hysteresis loss ? f 6
(i) Draw hysteresis loop for ferromagnetic material
and explain. 8

7. Write short notes on any two :
(i) Varnishes
(ii) Paramagnetism
(iii) Dielectric material.

8x2

Define superconductivity.
pcrconductivity :Itis the ot
. which a large no- ofmata.lls b.ecome Supet
‘ . temperature which is character;
below l(fxr metal. It is to be noted that goog
{)(lin(cs ;\g, Au donot exhibit super C9nductin
\Lhcrca’s matals and compounds which supe
are rather bad conducto.rs at ordinary temy
(i) Explain the dlffel:ences betwe,

and extrinsic semiconductor.
AnS. Intrinsic Semiconductoy
semiconductors are the pl}rﬁ?st form of se
It is brittle and its COl’ldL.lCtIVlty is les§. Th
used. Only it work if it 1s hf:ated or light i
Pure Ge or Siare the materials. Both holes
are the charge—c‘arriers. Total conductivi
by (Ne eVe + Nn eUn).

' Ue and Un are the mobilities. The
‘nfluenced by the density of energy state
influences the electron density in the co
This current is highly temperature deper

Extrinsic Semiconductor
semiconductor is obtained from the intrinsi
When impurities are added to intrinsic se
type is formed. The impurities are eithe
trivalent type and the process of addition ¢

‘interinsic is called as doping. The pentav
dopants are P, Sb, As, Bi etc.

The trivalent impuries are B, Al
conductivity of extrinsic type is more the
In extrinsic type there are half fill
electrons in the conduction band (c.t
type c.b. is empty.

(iii) Write notes on hard magnet
their applications.
Ans. A ferromagnetic materials

such as (i) Soft maenet; ]
etic
mAtSHEY g materials. (

Ans. Su

Magnetic mater; i
lagn als which have
magnetlsatl.on curve, large hystes
;:I?nseqt.xenps large energy losses 1
agne}talzatlon are called as Hard ma
i )}iiample-Cgrbon steel, tungstei
» Hard ferrites gpe hard magng
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Time : 3 hours

Full Marks : 80

Answers any five q
Figures in the right-hand

Q.1. Define the following terms :

] 2
uestions including 0. No. 1 &
margin indicate marks

[2x10]

(a) Insulator

by Fuse Materials

(c¢) PVC

(d) Forbidden energy gap

\J;,)/Soldering Materials
\_(H—Photovoltaic cell

Superconductor
(h) Hardness
1) /Ductility
\/(f)/Varistors
Q.2. Answer any five questions :

< Make a comparison between Conductor and
Insulator.

@ State the merits of semiconductor devices used in
electrical industry.

[6x5]

(i) With neat sketch explain about Hall-effect
generator and write their application.

(iv) What are thermocouple materials ? State their
application.

(v) Write short notes on hard magnetic materials and
their application.

State. the advantages and disadvantages of
aluminum as compared to copper for use as a
conductor in electricity.

(vi) Whatare ferrites ? What are their chj ’
' ief pro
and field of application ? SIS

Answer any three [3x10

@. Explain with the help of enerey i
gy diagram n-type
and p-type semiconductor. S t}Erl)g

Q.4. Draw hysteresis loop for ferrom i :
and explain. Fale mate?lzg

Q.5. Distinguish between paramagnetic, diamagnet
and ferromagnetic materials, .

e

RING
ELECTRlCAL ENGINEE

[10

e specific uses of the
erials. IQW"“R
llg

@ e
@ Glass
(i) Paper
(i) Ceram'e>
(iv) pvC
%) Rubber.

ANSWERS TO 201%%

Q.1.(a) Insulator
Ans. Insulator: Insulators are those Substan,
which donot allow the flow of electric current ¢

them.
Ex.- Wood, Glass.
(b) Fuse Materials
Ans. Fuse Materials : The material wy;,
posses law resistivity, low conductivity and low mels;
point is kKnows as Fuse material.

Ex.-Lead and tin alloy, Copper, silver.

(c)IBV-C
Ans. PVC : Itis also called as polyvinyl chlor
When acetylene and hydrogen chloride are combing
the presence of catalysts like peroxides at about
then polyvinyl chloride resin is produced.

thr()ug;

(d) Forbidden energy gap

Ans. Forbidden energy gap : The separ
between conduction band and valence band on the e
leyel diagram is called as forbidden energy Gay
width of the forbidden energy gap is a measure
bondage of valence electrons to the atom.

(¢) Soldering Materials

__ Ans. Soldering Materials : The alloy u

Ja‘z;“lllng;hfe metals i_s known as solder. The alloy

= ;Z : ::Jr soldering is called as soldering ma

50% Tiv Ifmnio.n solder is composed of 50% le

385 kg/om e N POt is 185°C. Tensile sir

e nd electrica] conductivity is about |
pper.

® Photovoltaje cell
Ans. ‘D‘hotOV s

devices that devéhp(;;t:lc eell : Photovoltaic

convert light ‘m.f., When illuminated

en bl S
ery d‘lmhi - P TR B

L
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Answer five questions including Q. No. | & 2
Figures in the right margin indicate marks

{, Answer with in one or two sentences : [2 x 10

(i) What 18 the main effect of temperature on
conducting materials ?

(ii) Write the uses of varistors.
(iii) Which factors effect's ageing ?
(iv) What is permittivity ?
(v) What is the major cause of hum in transformers
and chokes ?
(vi) Write the name of a dehydrating matefial and its
use.
(vify What is ACSR ?
(viiiy Write names of five numbers of semiconducting
material and its use.
(ix) What is the effect of porosity ?
(x) From which alloy permanent magnets are
manufactured ?
2. Write short notes on any five :

(i) Superconductivity and its application.

[6x5

(i) Brass and Bronze
(ifiy Tungsten and its use

(iv) Solar cell

(v) Classify insulating materials on the basis of

physical and chemical structure
(vi) Glass as insulating material and its use

6/ What do you mean by Intrinsic and Extrinsic

Semiconductors ? Explain N-type and P-type
10

materials.

Write short notes on any two : 10
(1) Polarisation

(i) Hysteresis

(i11) Fuse material

(vii) Impreghated paper, features and applications.

EANSWERS TO 2010 (W)E—
1. (i) What is the main effect of temperature on
conducting materials ?

/Ans. The main effect of temperature on conducting
materials are : with the increase of temperature, the

resistance will increase and vice-versa.
(i)) Write the uses of varistors.

Ans. The uses of varistors are :

They are used mainly for frequency multipliers,
surge diverters and discharge resistors for inductive
circuits.

(ili) Which factors effect's ageing 2

Ans. The factors effecting ageing are :

(i) Due to long run of an electrical machine th
magnetic substances looses their magnetic properties.

(ii) Insulation problem arises duetoit.
(iv) What is permittivity ?
Ans. Permittivity : It is a value found i

dielectric materials.
€ = €, €, and it is defined as the ratio of

capacitance of the condenser system with the insula
material as the dielectric to the capacitance of the s

condenser system as vacuum as the dielectric.
€, = absolute permittivity of free space.

= relative permittivity of the matmal
€, =8.856x 1072 F/m & varies w.r.t. diel

matenal.
¢ =1 for vacuum of air mﬂT,P,‘;@ fui
hqmds,ltowfornormalsahdmm |
v) What is the maior m "A“




FullM :
Qffdarks 10" "GROUP - A o
Q.1.(a) What are the commonly e‘ectr'\ca‘

materials and give their nameg 9 QQM‘“

Ans. The commonly electrical contagt

r, Copper, alloys of silver, copperi.e. ¢, i i
. u“

1. Answer all questions :

(a) What are the commonly electrical contact

materials and give their names ? ar Silve
: ‘ : i efc.
(b) What are the types of insulating materials and platinum and 1ts alloys i |
name them (b) Whatare the types of insulating magg,
: AT s pELo name them. na\saM
(c) [::/;:Z:i:;:othe applications of Semiconductol iR Generally there are three types Of'ms“\a.
' materials and they are: Ung

(d) What is bakelite and for what purpose it is used ? (i) Solid insulators (i) Liquid Insulator (i)

(e) On the basis of resistivity, what are the types of Insulators.
conducting materials. Give the examples of each. Solid Insulators : Abbestos, Bakelite,

Mica, Micanite, Paper, Ceramics, Rubber, Wax e,

(f) What are the uses of platinum and its alloys in _
contact materials ? Liquid Insulators : Transformer oils, Pyrayg
! : lators : Co., air, Nit
(2) What is NTC thermistors and what are the uses. Gaseou.s I‘,IS“ 2 firogen, Ne,}
_ : i Ar, Sulpher Dioxide etc.
(h) Whatr)are electroytic capcitors and what are their (¢) What are the applications of Semicondy
s materials ? .

Ans. The application of semi conductor mas
are : (i) Rectifiers (i1) Non-linear resistors (jii) |
conductive and photo voltaic cells.

(d) What is bakelite and for what purpos

used ?
Ans. It is a synthetic resin obtain

condensation of formal dehyde with phenolorC

(i) What is PVC and for what purpose it is used ?
(j) What are brass and bronze ?

GROUP - B

Answer any five questions :

Q% (l) Glass-as 1.nsulat1.ng materla.ll andiiSuse _ is commonly used for manufacture of all kinds ¢
(i) Class.lfy msulatmg materials on the basis of electrical fittings lamp holders, switches, plugs
physical and chemical structure. (¢) On the basis of resistivity, what are t
Q.3. (i) Super conductivity and its application. of conducting materials. Give the ¢
(ii) Brass and Bronze OfAeach.
; , ns. On th i istivity the c
Q.4. What are the commercially available electrical materials are two tyepl;:sili 0{;3:;2}:3\,% i
ontact materials Explain in brief ? u |
c rl‘a s Explain in brief Cu, Al, Steel, oteie
Q.5. Whatare the difference between Conductors, Semi- High resistivity material—Tungsten,
Conductors and Insulators ? Explain. Platinum, Manganin, Constanan

() What are the uses of platinum anc

Q.6. Explain the principle of thermocouple and different .
in contact materials ?

types of thermocouples.
Q.7. (i) Polarisation ‘ mate -AI“S. The uses of Platinum and its allo}
(ii) Hysteresis 4 | i o rials are . Megneto Ignition system, T!
e ' ays, Sensitive relays, galvanometer contz

(iii) Fuse material * contacts railway signal equipment.
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marks
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fﬂf Ans"""rf”"e questions inclyg;
Figures in the right margiy, "*zi Q No. 1 &5
indj
cate marks, Q.1. (a)What is a fuse and what are th

e materials

for fuse wire.
~ Ans. Fuseisa protective device which consists
ofa lhir.\ wire or strip placed in series with the circuit for
Jswer all questions : Dl’_nlccuon to that circuit. Current flows through it. The
\.Nll‘c melts when large amount of current will flow through
it. The materials for fuse wire are tin coated copper,

l’ A

What is a fuse and what ar.

( fuse wire. re the Mmaterials foi alloy of silver etc.
(b) What is dielectric loss ?

Ans. The absorption of electrical energy by a

ou : ; ielctri i i j 1
What do you mean by dielectic s trength filelctl ic material subjected to an alternating electric field
i is known as dielectric loss.

|
|
| s} 1

| what is dielectric loss ?

iy
| ©

|
5 Give four examples of diamagnetic material
S

(
(

the classificati
0 What are ation of magnetic i i
g materials ? without failure of the material.
(d) Give four examples of diamagnetic materials.

(c) What do you mean by dielectic strength ?

What are hard magnetic materj
¢) aterials. Ans. It is defined as the maximum magnitude of
the applied electric field which a dielectric can with stand

What are the commonly used semicenducto
r
Ans. The four examples of diamagnetic materials

ae : Bi, Cu, Ag, Au.
(e) What are hard magnetic materials.

Ans. These are the ferromagnetic or ferrimagnetic
materials in which it is difficult tomove the domain walls
and the coercive force large. Here the domain walls may
be totally immobile and this causes structural defects.

materials ?
; (h) What are the applications of semi conductor
, materials ?

(i) What ae the various p-type materials ?

() Classify various conducting materials ?

(k) Give a few examples of ceramic materials.
(f) What are the classification of magnetic
GROUP - B materials ?
Answer any five questions : Ans. The classification of magnetic materiasl are
(i) Diamagnetic (ii) Para magnetic (111) Ferromagnetic

ing materials (iv) Antiferro magnetic (v) Ferri magnetic. etc.

). What are the various types of insulat
and explain their applications. .
sed semicenducto

of dielectrics ?
s

(g) What are the commonly u

3. What are the classification caterials

Hard and Soft magnetic Ans. The commonly used semi cenducte
materials are Germanium, Silicon, Gallium Arsenid

4. Write in detail about the :
bout soft magnetic
Indium Antimonide, Cadmium Sulphide etc.

materials 2 Explain in brief 2

material ?
5. Explain with Energy band diagram about conductor, (h) What are the applications of semi conduc
‘ materials ?
Semi conductor and insulator ? :
' . Ans. The application of semiconductor mate!
. ] e eS of § ;
6. What are semiconductors ? Explain the P are (i) rectifiers (ii) non-linear resistors (iii) Tempere

Semiconductor.
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1. Answer all questions :
(a) Name the different types 0

Full Marks : 70

f contact materials.

(b) What are the v
(c) Mention the different types of high resist

materials.
(d) What are bimetals and which they are used.

(e) Whatisa dehydrating material.
(f) Whatare the properties of low resisti

(g) What do you mean by Super-
super conductors ?

(h) Class-A and Class-H type insulating materia
have how much limiting temp.

(i) What are the materials used for line insulators ?

(j) Give four examples of ferro-magnetic materials ?

GROUP - B

Answer any five questions :

2. What are the conducting material and what a
types of conducting meaterials explain ?

3. What are solder materials also explain about

electrical contact materials Y

4 What are the commonly used materials for semi

conductor explain in brief ?

5. What are the commercially available electrical

contact materials Explain in brief ?

6. What are the difference between Conductors, Semi-

Conductors and Insulators ? Explain.

arious types of solder materials ?
vity

vity materials.

conduct jvity and

Is will

re the

(ANSWERS TO SET-3 )

GROUP - A

N EE RING A,.:igi HEHH M

(©) Mention the different types of higy

materials.

he various high resistivity
per, Nickel, Chromium, Iron,
hrome, Platinum, Man

Ans. T
Alloys of Coppel-
Also Tungston, D¢

(d) What are pimetals and whe
used.

Ans. Bimet
metal alloys of
expansion. They
such as relays an

(e) Whatis 2 dehydrating mater

Ans. It is a material whi

ng and dehydrating purpc
t in breather of tr

5@1} are of two metallic
different co-efficies
are used 1N electrical ap
d regulators etc.

dehumidifyl
the moisture conten

(H What are the properties
materials.
Ans. The low resistivity 1

properties (1) low temperature co-¢f
(ii) Good mechanical strength
Solderability (v) Resistance to cOIT

(g) Whatdo you mean by Sup
super conductors ?

Ans. The phenomenon ¢
electrical resistance below a certa
conductivity and super conducf
under this condition.

(h) Class-A and Class-
materials will have how

: Ans. The limiting temp. |
insulating materials have :

(i) 105°C for (
(11) 180°C for
() What are the mat

Q.1.(a)Name the different types of contact materials.

~ Aus. The different types of contact materials are :
(Silver, Silver Palladium), (Silver, Copper Palladium),

(Silver, Copper), (Copper, Cadmium) etc.

insulators ?

. Ans. The materials us
are (i) for transmission line pr¢
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1. Answer all questions :

Full Marks : 70 Time: 3hours

(a) Listat least five semiconductor common devices ?
(b) What are the application of super conductors ?

(c) Enumerate at least four properties of good
insulating material ?

(d) What do you mean by magnet striction ?
(e) What do you mean by magnetic Anisotropy
property in magnetic materials ?
(f) Draw the B-H curve for hard and soft magnetic
materials ?
(2) Give at least two examples each for hard and soft
magnetic materials ?
(h) Define Curie's law ?

(i) What are the primary requirement for the Resistor
elements ?

(j) What are the uses of platinum and its alloys in
contact materials ?

GROUP - B
Answer any five questions :
What are the requirements of insultaing materials ?

What are the types of insulating materials and their
applications ?

Explain the insulating materials for electrical
devices ?
Write short notes on :
(a) P-type semiconductor
(b) Polarization of dielectrics
What are the commercially available electrical
contact materials Explain in brief ?

il

CANSWERS TO SET-4)

QQl.

GROUP - A

(a)List at least five semiconductor common
devices ? o
Ans. The five commonly semiconductor devices

(¢) Enumerate at le:ast four prg
insulating material ?

Ans. The four properties of
material are (1) High—die\e‘ctr'\c S
workability (ii1) High operating teiy
surface property.

(d) What do you mean .by mag

Ans. Magneto striction
ferromagnetic materials to L\\\F\er {
physical dimensions when subjecte

(e) What do you mean _by m

property in magnetic ma

Ans. According to this pre

some of ferro and ferr.i mag

spontaneously magnetised in the a

(H Draw the B-H curve
magnetic materials ?

Ans.

B

Tapzl
i :
/Hc—»H

B

r

(Hard)

(B-H C
(g) Give at least two exa
soft magnetic mater
Ans. Two examples
is:
(1) Hardened steel
(ii) Carbon for non-r
Soft : (i) Iron-cobalt
(i) Nickel-Iro
(h) Define Curie's law

Ans. The linear ter
magnetic succeptibility in
worked out by Pierre curi
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GROUP - A

1. Answer all questions :

Full Marks : 70 Time: 3hours

(a) How does the resistivity of semiconductor material
varies with temp.

(b) What is an extrinsic semiconductor material ?
(c) What is relative permittivity ?
(d) What is A.LA.C ?

(e) Write names of four numbers of insulating material
and their uses ?

(f) What are the types of magnetic materials and give
the examples of each ?

(g) What do you mean by Hysteresis ?

(h) What are the constituent parts in manufacturing
porcelains ?

(i) What are the properties of cotton in electrical
Engg. purposes ?

(j) What are high resistivity alloys ? Give example ?

(k) What type of metals and alloys are used for
Fuses ?

[GROUP - B |

Answer any five questions :
(a) Brass and Bronze
(b) Super conductivity and its application.

(a) Solarcell

(b) What are the various types of insulating
materials and explain their applications.

What are the classification of dielectrics ?

What are semiconductors ? Explain the types of
Semiconductor.

What are the conducting material and what are the
types of conducting meaterials explain ?

Write short notes on :
(a) P-type semiconductor
(b) Polarization of dielectrics

Q.1.(a)How does the resistivity qf \

(] . Q )
material varies with temp, m\%““\n
Y

Ans. The resistivity here is relateq o

temp. because We know that R =R (] 4 cl’\e)rs\y,
Here ‘o' i.e. Coefficient of Coupling ;

Resistivity decreases with increase ip temp_s ~

(b) What is an extrinsic SQmich
material ?

Ans. The ext.rinsicj, Sem.‘?onductor 2k

acheived by adding 1fn.punties with 3

semiconductor. The impurities are either peyy,

trivalent types.
(c) What is relative permittivity ?

Ans. The relative permittivity (er) e
quantity which are generally considered
dielectrics or sorrounding medium.

& = Eo er' ) eO= 8.854 PXA 10-\2‘

= absolute permittivity

(=
St &

for free space or air medium €
It varies with respect to the type

for Mica, € =5 etc.

(d) What is A.A.C ?

Ans. Its ful form is All Alumit
Generally for L.T.lines or in distribu
conductors are used.

(e) Write names of four numbe
material and their uses ?
Ans. The five no. of insulating

i) Porcelain which is used in
system for the insulators (pin type or

i1) Varmishes : it is used to ins
coils etc. in elect. machines.

iii) Mica—It is an insulating n
resistance to certain elect. Contact
are used for the insulation bet
segments.

iv) Transformer oil—It is use
coils in a Transformer.,




