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END SEMESTER REGULAR/RETEST 

EXAMINATION, JULY - 2023 

Semester : 4th (New) 

ELECTRICAL ENGINEERING MATERIALS 

Instructions : 

Subject Code : El-405 

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

Full Marks �70 

Time - Three hours 

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

is 

(a) 1 Weber = 

1. Fill in the blanks : 

PART -A 

Marks - 25 

-Maxwells. 

1x10=10 

(b) When the temperature of an intrinsic 
semiconductor is increased the energy of atom 

[Turn over 



2 

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

(d) An insulator has resistivity in the range of 
Ohm-m to 

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

Ohm-m. 

() Solders are alloy of 

(g) A fuse is always connected in 

(h) Ferrites are 

() 

electric and electronic circuits. 

and 

materials. 

material does not have permanent 
magnetic dipole. 

Choose the correct answers : 

) At critical temperatureT, the value of critical 

magnetic field is 

with the 

Ix10=10 

(a) Negative magnetism is exhibited by 
materials. 

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

(i) Diamagnetic (ii) Ferromagnetic 

(iiü) Paramagnetic (iv) All of these 

(b) Loss in a dielectric may occur due to 

(i) Polarisation 

(iii) Ionisation 

(C) Eddy currents in a core will be reduced 

considerably by 

(ii) laminating Core 

() reducing flux density 

(ii) Conductivity 

(iv) None of these 

(iii) reducing core volume 

(iv) increasing the number of turns 

() infinity 

(d) ·Dielectric Constant of vacuum is 

(ii) 1 

(i) linearty 

(ii) 10 

(iv) zero 

(e) Ina semiconductor the resistivity decreases with 

temperature in the following way 

(ii) non-linearly 

(ii) exponentially (iv) None of these 

60/El-40S/EEM/4th Sem(N) (3) (Turn over 



() 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 

(ii) calculating mobility 

(iv) All of the above 

(g) Themistor possess 

(i) Zero resistivity 

(i) Negative temperature resistivity 

(ii) Positive temperature resistivity 
(iv) None of these 

(h) The material with highest resistivity is 

(i) Nickel 

(iii) Manganin 

() Zero 

(ii) Nichrome 

(1) At superconductivity stage, the resistance of a 
conductor is 

(iiil) Infinite 

(iv) Invar 

(ü) 1 

(iv) Negative 

60/EI-40S/EEM/4th Sem(N) (4) 

(i) Breakdown in a dielectric may occur due to 

(i) Electrical breakdown 

(ii)) Thermal breakdown 
(ii) Electrochemical breakdown 

(iv) All of these. 

3. Write True or False : 

(a) Soft Magnetic materials have high permeability. 

(b) Dielectric materials 
semiconducting materials. 

1x5=5 

(c) Moisture increases the insulation resistance of 

an insuator. 

are essentially 

(d) When supply frequency increases, dielectric 

strength of an insulator increases. 

PART B 

Marks - 45 

(e) Eddy current losses are expressed in terms of 

Watt. 

4. (a) Explain Band theory of solids. 

60/EJ-405/EEM/4th Sem(N) (5) 

5 

(b) State the properties ofa high resistivity material. 

Mention four applications of high resistivity 
2+2=4 conducting materials. 

[Turn over 



(a) Give reasons why copper materials are preferred 
over aluminium for winding of machines. 

(b) Calculate the resistance ofa wire at 60°C which 
is 200m long and has an area of cross-section 
of 25 mm². The wire is made of a<uminium. Resistivity of aluminium at 15C is 2.7 ohm 
m. temperature coefficient of aluminium is 
0.004 ohm/degree C at 0°C. 

6. (a) What is "Hall effect" and what are the applications of Hall effect. 2+2=4 
() Describe briefly the process of preparing the Printed Circuit Board (PCB). 

5 

4 

7. (a) Define Dielectric Strength" of an insulating material and mention its unit. State the factors which affect the dielectric strength of an insulating material. 1+1+3=5 
(b) Explain the term Dielectric loss" and �loss angle" with the help of a phasor diagram. 

(i) Magnetostriction 

5 

(i) Eddy current loss. 

8. (a) What are ferrites ? What are their chief properties and field of applications ? 1+2+2=5 
(b) Explain the following phenomenon in magnetic materials: 

2+2=4 

60/EI-405/EEM/4th Sem(N) (6) 

4 

9. (a) What are soft and hard magnetic materials ? 

(b) Classify magnetic materials on the basis of 
permeability ? 

10. Write short notes on any three : 

(c) What is a fuse ? Why the fuse material should 
have low melting point ? 

(a) Solder 

(b) ACSR 

(c) Superconductor 

2 

(d) B-H Curve. 

60/E)-405/EEM/4th Sem(N) (7) 

3 

2+2=4 

3x3=9 

1760(Y) 
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EI-405/EEM/4th Sem/2013/N 

ELECTRICAL ENGINEERING MATERIALSs 
Full Marks - 70 

Pass Marks 28 

Time Three hours 

The figures in the margin indicate full marks 

for the questions. 

Answer question No.l and any four from the rest. 

1. (a) Which metal has the highest resistivity ? 1. 

(b) Which metal has the lowest resistivity? 

(c) Which meterial is least ductile ? 

(d) Why steel rods are used in reinforced 
Concrete ? 

(e) How the permeability of soft iron can be 
increased? 

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

(i) Brittle and hard 

[Turn over 



4 (a) What are the visual properties of insulating 
3 (ii) High chemical resistance 

material? 
(ii) High dielectric loss 

(b) Describe upon which factors insulation 

resistance is dependent. 
(iv) Slow aging. 

7 

(g) How is it possible to destroy 
conductivity ? 

super 

(c) Write in brief about the fields of application 
at enamel in electrical engineering. 5 

(h) What is the unit of resistivity ? 

(i) Which insulating material has the least 

affinity for moisture ? 5. (a) Discuss the characteristics of germanium as 

semiconducting material. 

Write down the method of formation of 

8 
G) What is non-linear rasistance ? 1x10=10 

PN-Junction. 
2. (a) State two conducting materials used in 

house-wiring. Discuss the property of one of 

4 (b) What is P.C.B? What are its advantages ? 

7 them. 
What are different types of P.C.B ? 

(b) Discuss the factors which affect the resistivity 
of electrical conductors. 4 

6, (a) Define non-destructive testing and state the 

methods adopted for testing different materials. (c) Define conductivity. Explain the effect of 

temperature, alloying and mechanical stress 

on the value of resistivity of conducting 
7 material. (b) What is a fuse? Where and why it is used? 

4 

3. (a) Define diamagnetic, paramagnetic and ferro 

6 (c) Describe briefly on soldering and various 

soldering techniques.

magnetic materials. 

2+2-4 
(b) What is hysteresis loop ? Draw and describe 

it with its different parts. 3+6-9 

34/EI405/EEM (3) [Turn oveer
34/EI-405/EEM (2) 



Write short notes on any two of the following: 
7. 7hx2-15 

(a) Thermocouple 

(b) Isolator 

(c) Bearing materials. 

34/EI-405/EEM (4) 1200(W) 
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ELECTRICAL ENGINEERING MATERIALS 

Full Marks - 70 

Time Three hours 

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

Answer all questions. 

1. Select the corect answer 1x10 10 
) Which material has the highest electrical 

conductivity ? 

(a) Steel (b) Silver 
(c) Aluminium (d) Lead 

(ii) Nichrome is an alloy of 

(a) Silver, copper and nickel 
(b) Aluminium, tin and copper 
(c) Nickel, chromium, manganese and iron 
(d) Chromium, manganese and copper. 

[Tumover 



(vii) Which of the following materials used for 

cable insulation? (iii) Relative permittivity of vacuum is 

(a) 8.854 (b) 8.854x 10-12 (a) Phenol formaldehyde 

(c) unity (d) zero b) Polytetrafluoroethylene 

(iv) Which medium has least dielectric strength ? (c) Polyvinyl chloride 

(a) Air (d) Acrylontrile Butadine Styrene (b) Quartz 
(d) Paraffin wax (c) Glass 

(ix) Solder is an alloy of 

Whenever a conductor cuts magnetic flux, an 

emf is induced. Above statement is due to 
(a) Nickel, copper and zinc 

(b) Silver, copper and lead 
(a) Faraday's law 

(c) Tin and lead 
b) Joule's law 

(c) Weber and Ewing's theory (d) Copper and aluminium 

(d) Coulomb's law (x) Overhead telephone wires are 

(a) Copper wire 
(vi) A germanium atom contains 

(a) Two electron orbits (b) Steel wire 

(b) Three valence electrons (c) ACSR conductor 

(c) Four protons (d) Aluminium wire 
(d) Four valance electrons 

2. Mention field of applications of the following 
insulating materials with reason (vii) The type of atomic bonding most common in 2x5-10 

semiconductor is (i) Mica (ii) Asbestos 
(a) Metallic (b) lonic (i) Wood (iv) Rubber 
(c) Covalent (d) Chemical (v) Porcelain. 

364/E1-40S/EEM (2) 
364/El40s/EEM (3) [Turn over 



IxS-5 3. Define (b) Write down the method of formation of 

(i) Flux density (ii) MMF pn-junction. 4 

(iii) Reluctance (iv) Hysteresis (c) State the merits of semiconductor devices 

()Remanance. 
used in clectrical industry 3 

4. (a) Detine conductivity, linear and non-linear 

1+1+1 3 

7. Describe about the concept of non-destructive
testing and methods adopted for testing different 
materials. resistance. 5 

(b)What are the effects of temperature on 

resistance of metal, alloy and semiconductor ? 

3 

8. What is soldering ? Describe various methods of 

soldering. 

Write down the advantages of using P.C.B for 

assembly of electronic circuits. 
(c) Determine the temperature co-efficient of 9 

resistance at 0°C of a material used in a 5 

resistor if the resistance at 25°C is 50Q and 

4 at 70° C is 57.22 

5. (a)What is meant by hysteresis loop ? Draw the 

hysteresis loop for ferromagnetic material. 

4 

(bDescribe the applications of clectro-magnet. 
4 

(c) What do you mean by diclec1ric strength of (c) 
2 

an insuiating material ? 

6 (a) Define semiconductor. What are the types of 

1+2-3 semiconductor ? 

364/EI405/EEM 4) 1200(P) 364/E1-405/EEM 6) 1200(P) 
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END SEMESTER/RETEST EXAMINATION-2019 
Semester: 4th (Regular/Retest) 

Subject Code : El-405 

ELECTRICAL ENGINEERING MATERIALS 

Full Marks -70 

Time - Three hours 

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

Instruction: 

All questions of PART - A and PART-B are 

compulsory. 
PART A 

Marks -25 

1. Fill in the blanks 1x10=10 

has the highest electr ical (a) 
conductivity. 
LoTelon 

(b) is used as insulating material in spark 
plug 

(c) Germanium has (v bond. 

[Turn over 



(ii) When a ferromagnetic substance is magne 

tized small changes in dimensions occur. (d) The relative permeability of paramagnetic 

8'8$4x10 

m 

material is Such a phenomenon is known as 

(e) Dielectric constant for vacuum is (a) Magnetic hysteresis 

( Carbon has - temperature coefficient (b) Magnetic expansion 
of resistance. 

cMagnetostriction 
(g The relative permeability of super conducting 

(d) Magneto-calorisation 
material is 

2U 
(h) Main alloying element of corrosion resistant (ii) Sulphur hexafluoride is used for 

steel is chromium, ncku, Coepus (a) Dynamos 

The electrons present in the outermost orbit (b) DC series motor 

ValenCLeNo 

G) The property of material by which it can be 

are called 

Switchgear 

rolled into sheet is called (d) Synchronous motor 

ducH 
(iv) Electric breakdown strength of a material 

depends on its 
2. Choose the correct answers 1x5=5 

)Electric stress is expressed in terms of 
(a) Composition (b) Moisture content 

(a) Ohm/cm (b) Henry/cm 
(Thickness (d) All of these 

(c) Farad/cm a) kV/cm

39/E1-405/EEM 3) [Turn over 
39/E1-405/EEM (2) 



(v) Which of the following elements has four (ix) Hole current is the movement of negative 

charges in the opposite direction from the valance electrons ? 

electron flow. 
(a) Arsenic b)Silicon 

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

short circuit. 

3. Write true or false : 1x10-10 
PART B 

Copper, silver and gold do not exhibit 

superconducting property. 
Marks-45 

4. (a) Define conductivity and resistivity of electri 
)Electrical resistance of semiconductor in- cal material_. 2 

creases with the increase of temperature. 
(b) What are the effects of temperature on 

resistance of metal, alloy and semiconduc-i) Aluminiun is easily solderable. 

tor? 

Gv) Ferites are generally hard and brittle. 

)Eureka is copper nickel alloy. 
(c) State the advantages of copper as compared 

to aluminium as a conductor of electricity. 
3 

(vi) Atomic number of silicon is 32 and that of 
gemanium is 14. (d) A coil of relay is made of copper wire. At 

a temperature of 20°C, the resistance of the 
(vi) Magnetic susceptibility is dimensionless. coil is 4002. Calculate the resistance of the 

(vii) Resistivity of insulator ranges from 10 to 
10 

coil at temperature of 80°C. The temperature 
coefficient of resistance of copper is 0.0038 
QPC at 0°C. 

39/E1-405/EEM 1 
to 

1020 3 

4) 1200(Y) 39/E1-405/EEM 5) Turn over 



5. (a) Classify the following as conductor or 7. (a) Define the term 'dielectric strength' of an 
1 semiconductor insulating material. 

Gold (i) Gemanium (b) What are the factors which affect the 

dielectric strength of an insulating material ? 

2 Gii) Silver (iv) Silicon 

(b)Define intrinsic and extrinsic semiconductor. 
2 

What is soldering? Describe briefly various 8. 
methods of soldering 3 

(c) Why does a pure semiconductor behave like 

an insulator at absolute zero temperature ? 
9. Describe about the concept of non-destructive 

testing and methods adopted for testing different 

materials. 3 

What are the advantages of semiconductor 
materials used in electrical industry? 

10. (a) Define the terms 'Permeability and Curie 
3 

point 

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

hysteresis loop for ferromagnetic materials. 
3 

6. () Describe the characteristics of ideal insulat 
ing materials. 3 

b) Write briefly on the factors affecting the 
insulation resistance. 3 ()Describe the application of electromagnets. 

3 

(c) Write short notes on any one : 

Impregnation 

i) Hygroscopicity. 

39/E1-405/EEM (6) 
39/El-405/EEM (7) 1200(Y) 
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END SEMESTER EXAMINATION 2020 

Semester: 4th (New 

Subject Code: El-405 

ELECTRICAL ENGINEERING MATERIALS 

Full Marks - 70 

Time- Three hours 

The figures in the margin indicate 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 

ppuh y2 ata o 
Oeuhm (b) In insulators conduction band is pe 

np y1 
[Turn over 



(c) Di-electric material is basically su sulad 

(b) 1.6x100 ohm-m is the value of resistivity of 

(d) Full form of ACSR is _aduumitn (o 
Auet 

in (i) conducting material Sheel Reinr 

(e) Resistivity is also named as 

( Melting point of aluminium is 

teve. iisemiconducting material 

(ii) insulating material. 

When the temperature 
semiconductor is increased, the energy of 
atom is ncho 

of an intrinsic 
(c) The material with highest resistivity is 

i) Nichrome 

h) When pentavalent impurity is added to a 
semiconductor, the semiconductor thus 
obtained is called e 20N semiconductor.

(i) Constantan

(iil) Monel metal 

i)Smi onduch na 
) Suma n materials have -ve temperature (iv) Manganin. 

coeficient of resistance. 
(d) The most malleable, ductile and low resistivity 

material is G) An insulator has resistivity in the range of 
Loi to n ohm-m. 

) Copper 
2. Choose the corect answer from the given2 (ii) Aluninium 

options 1x10 10 
Cii) $ilver (a) An element has atomic weight of 16 and 

atomic number of 8. The number of protons, 
neutrons and electrons are 

(iv) None of the above. 

(e) For Germanium the forbidden energy gap is 
8, 10 & 16 i)/8, 8 &8 

G) 0.15ev (ii) 1.lev 

(ii) 2, 8 &8 (iv) 2, 8 & 18. 
(ii) 1.5ev (iv) 0.7ev. 

58/E1-405/EEM(N) (2) 
58/El-405/EEM(N) (3) (Turn over 



(A pure semiconductor under ordinary 
conditions, behaves like 

(i) Hard magnetic materials are used for making 

1) permanent magnets 
1) a conductor (ii) temporary magnets 
i) an insulator (ii) Both (i) and (i) above 

(i) a magnetic material (iv) None of the above. 

(iv) a ferromagnetic material. Eddy current losses are expressed in terms of 

(g) The relative permeability of diamagnetic (i) kV 

material is (ii) kVA 

0.00001 (iii) Watt 
iv) Ampere. () 100000 

Answer the following questions in one sentence 3. 
i) 0.000001 

each: 1x5-5 

(iv) 1000000. (a) Name a conductor material used in making 

thermocouple. (h) Insulators have 
(b) What is Super conductivity ? 

large energy gap- 
(c) Name one impurity material that forms p-type 

i) an empty conduction band semiconductor. 

(d) What type of material is Alnico? adpiol (ii) a full valence band LermegnihC matiol 

(e) Mention one application of porcelain in the 
field of electrical engineering. (iv) None of the above. 

B/E1-405/EEM(N) (4) 58/El-405/EEM(N) (5) (Turn over 

C0pper/co nátaa 
/90n/ hemu 



6. (a) Define: permeability, residual magnetism. PART-B 

Marks-45 

4. (a) What is Specific resistance ? 

(b) Classify the magnetic materials on the basis 

of relative permeability. 3 2 

b) Explain the factors affecting the value of 

resistivity of conductor materials. 

(c) Draw the hysteresis curve for soft and hard 

magnetic materials. 2 

Also give example of each materials. 

(c) Describe with reason for preferring copper 
for winding of electrical machincs as 

compared to aluminium. 

7. (a) Define semiconductor. Explain conductor, 
insulator and semiconductor materials on the 
basis of energy level diagram. 5 

5. (a) Write the name of electrical engineering 
materials used for making: (b) Discuss the advantages of semiconductor and 

their field of application in industry. 
2 

4 

) heater coilN 
Nihmm 

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

(ü) fuse wire. 4 

b) Mention at least two important applications 
of each of the following: 

(b) What is fuse? Write down the properties of 
fuse wire materials. Name the best fuse wire 3 
material. 

() Rubber 
9 (a) What is solder? Write the composition of 

(i) Wood solder wire. Give the application of different
fluxes. 4 (ii) Mica. 

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

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

58/El-405/EEM(N) (7) [Turn over 
58/E1-405/EEM(N) 6) 



10. Write short notes on any three 3x3-9 

(a) Dielectrics 

(b) Non-destructive test

(c) Soft and hard magnetic materials 

(d) Properties of constructional materials. 

58/El-405/EEMON) (8) 800(W) 
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ELECTRICAL ENGINEERING MATERIALS 

Full Marks 70 

Time-Three hours 
The figures in the margin indicate fill marks 

for the questions. 

PART-A 

1. Multiple choice questions 1x10=10 

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

) Tungsten i) Steel 

(iii) Tin (iv) Carbon 

(b) Which of the following materials can be used 

for making cablk sheath ? 

i) Lead i) Copper 

(iii) Aluminium (iv) Cast iron 

[Turn over 



(g) lonic bonding in solids depends primarily on (c) Constantan contains 
(i) transfer of electrons ) Copper and nickel 
(i) sharing of clectrons 

ii) Tungsten and silver 
Cii) electrical dipole 

(i) Copper and tungsten (iv) all of the above 
iv) Silver and tin 

(h) Iron is a 

(d) Tie relative permeability of diamagnetic (i) ferromagnetic 
miterial is of the order of 

(ii) anti-ferromagnetic 
(i) 10-5 (i) 1 - 10 (ii) ferrimagnetic 

(iv) paramagnetic (iii) 1 iv) 1- 10 

(i) Bakelite is 
(e) Resistivty of electrical conductor is mostly 

affected y (i) quite hard 

(ii) uncombustible 
i) pressure ii) size 

(iii) highly inflammable
ii) compostion (iv) temperature (iv) both ) and (i) 

G) Life of an insulating material is affected by ( Which of the following has highest 

resistivityy? (i) voltage application 

(i) heat ) Mica ii) Paraffin wax 

(ii) chemical action 
(ii) Air (iv) Mineral oil 

(iv) all of these 

150/El-405/EEM 3) [Turn over 150/E1-405/ÆEM (2) 



1x5-5 
2. Fill up the blanks: Ix10 10 3 Write true or false 

(a) Coercive force is the demagnetising force 

(a) Secondary bonds are than primary which is necessary to neutralise completely 
bonds. 

the magnetism in a magnetic material. 

b) Pure aluminium is than copper. 
(b) Alloying silicon to steel increases the 

(c) High resistance material have high_ hysteresis loss. 

(d) Tungsten is used in lamp due to. (c) Dielectric strength of insulator is expressed 

in KV/mm. 
e) The majority carriers are in n-type 

semiconductor. (d) Fuse has high speed operation. 

(fThe conductivity of intrinsic semiconductor 
is primarily depends on 

(e) Ammonium chloride is used as flux for 

mobility soldering copper. 
and mobility. 

PART-B 
(g) Core of electrical machine is of. 

Answer any five questions. 
(h) Diamagnetic materials are material. 

(a) Explain how the materials can be classified 4. 
i) Hard magnetic materials have into three groups on the basis of atomic 

magnetic reluctance. structure. 6 

) Lubrications wear and tear of the (6) What are the properties of high resistivity 
contact surface. material possess ? 3 

150/E1405/EEM 4) 150/E1-405/EEM 5) [Tum over 



5. (a) What is meant by the term dielectric strength 
of an insulating material and classify the 

insulating material on the basis of operating 

(b) What are the various methods of non- 

3 destructive test ? 

(c) Mention the types of soldering techniques. 

4 

2+4-6 temperature. 

(b) Write short notes on impregnation and 

hygroscopicity. 3 
3 9 (a) Define fuse and why it is used? 9. 

2 (b) Why are fluxes used ? 6. (a) Define diamagnetic, paramagnetic and 

ferromagnetic material. Give example of each. 
6 

(c) Write different fluxes with their applications 
4 

(b) Draw the hysteresis loop for hard steel, 
wrought iron and alloyed steel. 3 

7. (a) Explain semiconductor on the basis of energy 1. 

2 level diagram. 

(b) Write down the characteristics of germanium 
3 as semiconductor material. 

(c) Describe briefly the process of preparing the 

PCB 4 

8. (a) What are the properties to be possessed by 8. 

constructional material used in electrical 

2 engineering ? 

150/EL 405/EEM (6) 
150/E1-405/EEM (7) 300(B) 
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Instruction : 

Subject Code : EI-405 

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

(a) 

Full Marks -70 

All questions of PART -A and PART -B.are 

compulsory. 

(b) 

Time -Three hours 

plug. 

1. Fill in the blanks : 
Silvoy opR 

PART -A 

conductivity. Poxelon 

Marks - 25 

has the highest electr 

(c) Germanium has 

is used as insulating material in spark Covalent 

1x10=10 

bond. 

ical 

[Turn over 
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 (g) The 

rel
ati

ve
 

pe
rm

ea
bil

ity
 of

 
sup

er 

co
nd

uc
tin

g 

(d) 
M

ag
ne

to-
ca

lor
isa

tio
n 

(9
 

Ma
gne

tos
tric

tion
 

of
 

re
sis

ta
nc

e. (b) 
Ma

gne
tic 

exp
ans

ion
 

()
 

Ca
rbo

n has 

tem
pe

ra
tu

re
 

co
eff

ici
en

t 

(a) 
Ma

gne
tic 

hy
ste

res
is 

(e) 

Di
ele

ctr
ic 

co
ns

tan
t 'for
 

va
cu

um
 is

 ma
ter

ial 
is

 

M
i 

8'8S4X1
0 

12
 (d) The 

rel
ati

ve
 

pe
rm

ea
bil

ity
 of

 
pa

ram
ag

ne
tic

 

Suc
h 

a 
ph

en
om

en
on

 is
 

kno
wn

 as
 

(i) 

Whe
n 

a 
fer

rom
ag

ne
tic

 

sub
sta

nc
e is

 
ma

gne
 

tize
d 

sm
all 

ch
an

ge
s in

 
dim

en
sio

ns
 

oc
cu

r. 

the 
ou

ter
mo

st orb
it 
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(Tu
rn over

 

to
 

1o20 101
8 (vin

) 
Re

sis
tiv

ity
 of

 
ins

ula
tor

 

ran
ges

 

from
 10

 
to

 

3 

A
 

(vi) 

Mag
neti

c 

sus
cep

tib
ilit

y is
 

dim
ens

ion
less

. 

ge
rm

an
ium

 is
 

14. 

(vi)
 

At
on

mi
c 

nu
mb

er of
 

sil
ico

n is
 

32
 

and that
 of

 

NA
C 

at
 

0°C
. 

co
eff

ici
en

t of
 

res
ist

an
ce

 of
 

co
pp

er 

is
 

0.0
03

8 

coil
 at

 
tem

pe
rat

ur
e of

 
80°

C. The 

tem
pe

rat
ur

e 

coil
 is

 
400

Q. 

Ca
lcu

lat
e the 

res
ist

an
ce

 of
 

the 

a 
tem

pe
rat

ur
e of

 
20°

C, the 
res

ist
an

ce
 of

 
the 

(d) 
A

 
coil

 of
 

rela
y is

 
mad

e of
 

cop
per

 

wir
e. A

t 
3 1(v

) 

Eu
rek

a is
 

cop
per

 

nick
el 

allo
y. to

 
alu

mi
niu

m as
 a 

co
nd

uc
tor

 of
 

ele
ctr

ici
ty.

 

(c) 

Sta
te the 

ad
va

nta
ge

s of
 

cop
per

 as
 

co
mp

are
d 

(iv)
 

Fe
rri

tes
 are 

ge
ne

ral
ly hard

 and 

bri
ttle

. 

(iii
) 

Al
um

ini
um

 is
 

eas
ily

 

so
lde

rab
le.

 

tor 
? 

res
ist

an
ce

 of
 

me
tal,

 

allo
y and 

se
m

ico
nd

uc
 

(b) 

Wh
at are the 

eff
ec

ts of
 

tem
pe

ra
tu

re
 on

 
2 

cre
ase

s 

wit
h the 

in
cr

ea
se

 of
 

tem
pe

ra
tu

re
. 

(ii) 
El

ec
tri

ca
l 

res
ist

an
ce

 of
 

se
m

ico
nd

uc
tor

 in
 

cal 
m

ate
ria

l_.
 

4.
 

(a) 
De

fin
e 

co
nd

uc
tiv

ity
 and 

res
ist

ivi
ty of

 
ele

ctr
i 2 

su
pe

rco
nd

uc
tin

g 
pro

pe
rty

. 
) 

Co
ppe

r, 

silv
er and gold
 . do

 
not 

exh
ibit

 

Ma
rks

 -45
 PA
RT

 -B
 

3.
 

W
rite

 

true
 or

 

fal
se 

: 

1x
10

=1
0 

(c) 
Bo

ron
 (d) 

Ind
ium

 

Sh
ort

 
cir

cu
it. 

(x) For D
C

 

vol
tag

e an
 

ind
uc

tor
 is

 
vir

tua
lly

 a 

(a) 
Ar

sen
ic 6Y

 
Sili

con
 va

lan
ce

 
ele

ctr
on

s 
? (v) 

Wh
ich

 of
 

the 

fol
low

ing
 

cle
me

nts
 has fou F 

ele
ctr

on
 

flo
w. cha

rge
s in

 
the 

op
po

site
 

dir
ec

tio
n 

from
 the 

(ix
) 

Ho
le 

cu
rre

nt is
 

the 

mo
ve

me
nt of

 
ne

ga
tiv

e 
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(ii) 
Hy

gr
os

co
pi

cit
y. 

2 

(i) 
Im

pr
eg

na
tio

n 

(c) 

Wr
ite 

sho
rt 

no
tes

 on
 

any one 

: 

-
in

su
la

tio
n 

re
si

st
an

ce
. 

(b) 

Wr
ite 

bri
efl

y on
 

the 

fac
tor

s 

aff
ect

ing
 the 3 (c) 

De
scr

ibe
 the 

ap
pli

cat
ion

 of
 

ele
ctr

om
ag

ne
ts. 3 

ing 
ma

ter
ial

s. 

6.
 

(a) 

De
scr

ibe
 the 

ch
ara

cte
ris

tic
s of

 
ide

al 

ins
ula

t 3 

hys
ter

esi
s loop

 for 

fer
rom

agn
etic

 

ma
ter

ial
s. 

(b) 

Wha
t is

 
me

ant
 by

 
hy

ste
res

is loop
 ? 

Dra
w the 

3 

ma
ter

ial
s use
d in

 
ele

ctr
ica

l 

ind
us

try
 ? (d) 

Wh
at are the 

ad
va

nta
ge

s of
 

se
mi

co
nd

uc
tor

 3 

poi
nt'.

 10. (a) 

De
fine

 the 

term
s 

Pe
rm

eab
ilit

y and 

'Cu
rie

 2 

3 

an
 

in
su

lat
or

 at
 

ab
so

lut
e zero

 

tem
pe

ra
tu

re
 ? (c) Why doe

s 

a 
pur

e 

se
m

ico
nd

uc
tor

 

beh
ave

 like
 

ma
ter

ial
s. 

9.
 

De
scr

ibe
 

abo
ut the 

con
cep

t of
 

no
n-d

est
ruc

tiv
e 

test
ing

 and 

me
tho

ds 

ado
pte

d for 
tes

ting
 

dif
fer

ent
 3 

2 (b) 

De
fin

e 

in
tri

ns
ic and 

ex
tri

ns
ic 

se
m

ico
nd

uc
to

r. 8.
 

me
tho

ds 
of

 3 

(iii
) 

Sil
ver

 

(iv)
 

Sil
ico

n 

2 

()) 
Gol

d (i) 
Ge

rm
an

ium
 

die
lec

tric
 

stre
ng

th of
 

an
 

ins
ula

tin
g 

ma
ter

ial
 ? (b) 

Wh
at are the 

fac
tor

s 

wh
ich

 

aff
ect

 the 

se
m

ico
nd

uc
tor

 

5.
 

(a) 

Cla
ssi

fy the 

fol
low

ing
 as

 

co
nd

uc
tor

 or
 

2 

ins
ula

tin
g 

ma
ter

ial
. 

1.
 

(a) 

De
fin

e the term
 

di
ele

ctr
ic 

str
en

gth
' of

 
an

 
1 

so
lde

rin
g. Wha

t is
 

sol
der

ing
 ? 

De
scr

ibe
 

bri
efly

 

var
iou

s 
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END SEMESTER EXAMINATION - 2020 

Semester: 4th (New) 

Subject Code: El-405 

ELECTRICAL ENGINEERING MATERIALS 

Instructions : 

Full Marks -70 

Time -Three hours 

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

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 

propua aao 
(b) In insulators conduction band is 

[Turn over 
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(iii)
 2,

 8 
&

8 

(iv) 
2,

 8 &
 

18. 

(ii)
 

1.5
ev Gv) 0.7e

v. 

()
 

8,
 

10
 

&
 

16
 

8,
 

8&8 (i) 
0.1

5ev
 (H) 

1.l
ev ne

utr
on

s and 

ele
ctr

on
s are
: 

(a) A
n 

ele
me

nt has 

ato
nic

 

we
igh

t of
 

16
 

and 

ato
mic

 

num
ber

 of
 

8.
 

The 

num
ber

 of
 

pro
ton

s, 

(e) For 

Ge
rm

an
ium

 the 
for

bid
de

n 

ene
rgy

 gap is
 

(iv)
 

Non
e of

 
the 

op
tio

ns 
: 

2.
 

Ch
0o

se the 

co
rre

ct 

an
sw

er from
 the 

giv
en 

C(üy Silv
er 

1x
10

=1
0 

(ii) 
Al

um
ini

um
 lo

l 

to
 i)

 

A
n 

ins
ula

tor
 has 

res
ist

ivi
ty in

 
the 

ran
ge of

 

()) 
Co

ppe
r ma

ter
ial

 is
 (d) The mos
t 

ma
lle

ab
le,

 

du
cti

le and low 

res
ist

ivi
ty 

()
 

Smi 
on

du
ch

ng
 ob
tai

ne
d is

 

co
ef

fic
ie

nt
 of

 
re

sis
ta

nc
e.

 

ma
ter

ial
s 

hav
e -ve 

tem
pe

rat
ur

e (iv) 
(iii

) 
(ii) 

Co
nst

ant
an 

(i) 
Ni

ch
rom

e atom
 is

 
nch

eo 
se

m
ico

nd
uc

to
r is

 
in

cr
ea

se
d, the 

ene
rgy

 of
 

(g) 

Wh
en the 

tem
pe

ra
tu

re
 of

 

an
 

int
rin

sic
 

(c) The 

ma
ter

ial with
 

hig
hes

t 

res
ist

ivi
ty is

 (ii)
 

ins
ula

tin
g 

ma
ter

ial
. 

()
 

Me
ltin

g 

poi
nt of

 
alu

mi
niu

m 

is
 

(e) 

Re
sis

tiv
ity

 is
 

also
 

nam
ed 

as
 

(iY 
sem

ico
nd

uct
ing

 
ma

teri
al 

iSpe
je Reni ta

r Sul Relngm
 Cond
uet 

(d) Full
 

form
 of

 
AC

SR 

is
 

Al
mi

 V
m

 (c) 
Di

-el
ect

ric
 

ma
teri

al is
 

bas
ica

ly 

(() 
co

nd
uc

tin
g 

ma
ter

ial 

(b) 

1.6
x1

00
 

ohm
-m

 is
 

the 
val

ue of
 

res
ist

ivi
ty of

 AL
at 

abo
ve.

 

20
 

oh
m-

m.
 

cal
led

 

et
ns

em
ic

on
du

ct
or

. 

(h) 
Wh

en 

pe
nta

va
len

t 

im
pu

rity
 is

 
add

ed toa 

se
m

ico
nd

uc
to

r, the 

se
m

ico
nd

uc
to

r thus
 

M¡
ng

an
in.

 M
one

l 
me

tal 



(0 A pure semiconductor under 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 

() 0.00001 

(iü) 100000 

(ii) 0.000001 

(iv) 1000000. 

(h) Insulators have 

iY large energy gap 

(0 an empty conduction band 

(ii) a full valence band 

(iv) None of the above. 

$&I405EEM(N) 

ordinary 

(4) 

() Hard magnetic materials are used for making 

Copporfond 

) permanent magnets 

(ii) temporary magnets 

a) 

(iii) Both (i) and (ii) above 
(iv) None of the above. 

() Eddy current losses are expressed in terms of 

(i) kV 

(ii)'kVA 

3. Answer the following questions in one sentence 
feach : 

(iii) Watt 

(iv) Ampere. 

Name a conductor material used in making 
thermocouple. 

(b) What is Super conductivity ? 

(c) Name one impurity material that forms p-type 
semiconductor. 

(d) What type of material is Alniço ? 

1x5=5 

L femomognhc vmati 
(e) Mention one application of porcelain in the 

field of electrical engineering. 

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

rtie
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s. 

(©) 

Sta
te the 

ele
ctr

ica
l, 

me
cha

nic
al and 

the
rm

al 4 

(iii
) 

Mi
ca.

 

ph
ot

o-
vo

lta
ic cel

l. 

(b) 

De
scr

ibe
 the 

pri
nc

ipl
e and 

op
era

tio
n o

f 

(i) 
Wo

od 
()

 
Ru

bb
er 

flu
xe

s. 

9.
 

(a) 

4 

of
 

eac
h of

 
the 

3 

m
at

er
ia

l. 
fus

e 

wir
e 

m
ate

ria
ls.

 

Na
me

 the bes
t 

fus
e 

wir
e 

(b) 

Wh
at is

 
fus

e? 

Wr
ite 

dow
n the 

pr
op

ert
ies

 of
 

5 

(ii) fuse
 

wir
e. 

()
 

he
ate

r coi
l 

Nìhme 

8.
 

(a) 

De
scr

ibe
 the 

etc
hin

g 

tec
hn

iqu
e of

 
P.C

.B.
 m
ate

ria
ls use
d for 

2 

the
ir 

fiel
d of

 
ap

pli
ca

tio
n in

 
ind

ust
ry.

 (b) 

Di
scu

ss the 

ad
va

nta
ge

s of
 

sem
ico

nd
uc

tor
 and 4 co
mp

are
d to

 4 
as

 

bas
is of

 

ene
rgy

 

lev
el 

dia
gra

m.
 

7.
 

(a) 
De

fin
e 

sem
ico

nd
uct

or.
 

Ex
pla

in 

co
nd

uc
tor

, 

ins
ula

tor
 and 

se
mi

co
nd

uc
tor

 

m
ate

ria
ls on

 

the 5 

re
sis

tiv
ity

 of
 

co
nd

uc
to

r 

3 

Also
 

give
 

exa
mp

le of
 

each
 

ma
ter

ial
s. 

ma
gne

tic 
ma

ter
ials

. (c) 

Dra
w the 

hy
ste

res
is 

cur
ve for soft

 and har
d 2 

4.
 

(a) 

Wh
at is

 
Sp

ec
ifi

c 

res
ist

an
ce

 ? 2 of
 

rel
ati

ve
 

pe
rm

ea
bi

lit
y. 

(b) 

Cla
ssif

y the 

ma
gne

tic 

ma
teri

als
 on

 
the bas
is 3 

M
ark

s -45
 

PAR
T -B

 

6.
 

(a) 

De
fine

 : 
per

me
abi

lity
, 

res
idu

al 

ma
gne

tism
. 4 

Wh
at is

 
sol

de
r 

? 

Wr
ite the 

co
m

po
sit

io
n o

f 

sol
de

r 
wir

e. Giv
e the 

ap
pli

ca
tio

n o
f 

dif
fer

en
t fo

llo
wi

ng
: 

(b) 

M
en

tio
n at

 
lea

st two 

im
po

rta
nt 

ap
pli

ca
tio

ns
 

ma
kin

g: 

5.
 

(a) 

Wr
ite the 

nam
e of

 

ele
ctr

ica
l 

en
gi

ne
er

in
g 

alu
mi

niu
m.

 

for 

wi
nd

ing
 of

 

ele
ctr

ica
l 

ma
ch

ine
s 

(c) 

De
sc

rib
e 

wit
h 

rea
so

n for 

pr
ef

er
rin

g 

cop
per

 

m
ate

ria
ls.

 

(b) 

Ex
pla

in the 

fac
tor

s 

aff
ec

tin
g the 

val
ue of
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10. 

W
rite 

short 

notes 

on 

any 

three: 

(a) 
D

ielectrics 

(b) 
N

on-destructive 
test (c) 

Soft 

and 

hard 

m
agnetic 

m
aterials 

(d) 

Properties 
of 

constructional 

m
aterials. 

800(W
) 

(8) 58/EI-405/EEMN) 
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Sem
ester: 

4th Branch: 
Electrical 
Engineering 

Subject 

Code 
: El- 405 ELECTRICA

L 
EN

G
IN

EERIN
G

 
M

ATERIALS, 

Full 
M

arks 
-70 Tim

e-Three 
hours 

for 
the 
questions. 

The 

figures 
in the 

margin 

indicate 

full 

marks 

Instructions 
: 

1. Q
uestions 

of 

PA
RT-A

 
are 

com
pulsory 

and objective 
type. 2. A

nsw
er 

any 

three 

questions 

from
 

PA
RT 

-B
. 

PART 
-A

 M
arks 

-25 

1x10=10 

1. Answer 
the 

follow
ing 

questions: 

) What 
is Electron 

theory 
of 

metal 
? 

What 
is resistivity? 

(ii) 
(ii) 

What 
are 

low
 

resistivity 

m
aterials 

? 

Turn 
over 
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 (iii)
 

Co
nst

ant
 (iv)

 

Non
e of

 
the

se (ii)
 

As
be

sto
s (iv) Gla
ss 

i)
 

In
cre

as
es

 (ii) 
De

cre
ase

s, allo
y the 

res
idu

al 

res
isti

vit
y 

alw
ays

 (c) B
y 

inc
rea

sin
g 

imp
urit

y 

con
ten

t in
 

the 
met

al 

()
 

Po
rce

lai
n (ii) Sla
te 

(ü) A;O
, (iv) B,O

, 

m
at

er
ia

ls for 

in
su

la
tio

n 

? g)
 

Spa
rk plug

 

ma
kes

 use 
ofw

hic
h of

 
the 

fol
low

ing
 

()
 

Fe,
0, (i) 

Po
ros

ity
 

(i) Sio
, 

(iv) 
Hy

gro
sco

pic
ity

 

(b) 

is
 

the mai
n 

co
nst

itu
en

t of
 

gla
ss. 

(i) 
So

lub
ili

ty (iü) 
Vi

sco
sit

y 

(iii)
 

Al
um

ini
um

 (iv) 
Ka

nth
al 

atm
osp

he
re 

? ()
 Is
 

the 

pro
pe

rty
 of

 
ab

sor
bin

g 

mo
istu

re from
 

) 
Gol

d (ii) (iv)
 All of

 
the 

abo
ve 

co
ef

fic
ien

t of
 

re
sis

tan
ce

 is
 (a) The 

me
tal 

hav
ing

 the 

low
est

 

tem
pe

rat
ure

, 

2.
 

Ch
oo

se
 

co
re

ct
 

an
sw

er
s 

m
er

cu
ry

 (ii)
 

Pure
 

wa
ter and 

liq
uid

s in
 

gen
era

l 

exc
ept

 

|x1
0=

10
 (ii) Air and mo

st 

oth
er 

gas
es 

(x) 

Wh
at is

 
cur

ie 

tem
pe

ra
tu

re
 ? 

(ix)
 

Wh
at is

 
the 

ap
pli

ca
tio

n of
 

a 
fus

e? (i) 

No
n-m

eta
l 

sol
ids

 

exc
ept

 

car
bon

 

(vi
i) 

Wh
at is

 a 
va

ris
tor

 ? (vi
i) 

Wh
at is

 
m

ea
su

re
d 

ele
ctr

ici
ty

 ?
 (e) 

Wh
ich 

of
 

the 

fol
low

ing
 are 

non
-co

ndu
cto

rs of
 (iüi
) 

Me
tals

 (iv)
 

Non
e of

 
the

se (vi
) 

Wh
at 

is
 

PCB
 

? (i) 

Org
anic

 

pol
ym

ers (ü) 

Sili
con

 ()
 

De
fin

e 
se

m
i-c

on
du

ct
or

s. 
(iv)

 

Wh
at are hig
h 

re
sis

tiv
ity

 

ma
ter

ial
s 

? 

co
va

len
t 

bon
ds 

? (d) 

Wh
ich 

of
 

the 
fol

low
ing

 

ma
teri

als
 

doe
s not hav
e 

Co
pp

er 

wit
h 

a 
th

er
m

ist
or

 ? 



(h) In conductors, conduction of electricity takes place due to movement of 
) Electrons only 

(ü) Positive ions only 

(ii) Negative ions only 
(iv) Both positive and negative ions 

i) Total number of crystal systems is 
) 2 

(i) 7 

() Which of the following is an advantage of 
stranded conductor over equivalent single 
conductor ? 

(ü) Greater flexibility 

(i) 4 

(1) Less liability to kink 

(iv) 12 

(iv) All of the above 

(iii) Less liability to break 

21/E1405/EEM/4th Sem (4) 1920(G) 

3. Fill in the blanks: 

(a) The photoelectric effect occurs only when the 
incident light has more than a certain critical 

(b) 

(c) A carbon resistor contains 

(d) Overhead telephone wires are made of 

(e) 

material is not a semi-conductor. 

of resistance. 

Ix5=5 

has zero temperature coefficient 

PART -B 

Marks -45 

4. (a) Define the different types of energy bands in 
solid with proper diagrams. 

(b) What is doping? Define and explain extrinsic 
semi-conductor and intrinsic semi-conductor. 

2+6=8 

(c) What is biasing ? Draw schematic diagram of 
biasing circuits for pn junction diode. 

21/EI-40S/EEM/4th Sem (5) 

1+2=3 

[Turn over 



5. (a) 

Whst 
are 

hystencsis 
and 

hvsteresis 

kop? 

Define 

hysteresis 

kss 

W
rite 

the 

tactors 
on 

w
hich 

hysteresis 
koss 
depends. 

10 

(
)
 

Define 
soft 
and 

hard 

magnetic 

materials. 

Give suitable 
examples. 

5 
10 

6 (
)
 

W
hat 

is Soldering 

process 
? W

ite 
its 

difterent 

types. 

W
hat 

are 

the 

diferent 

soldering 

(b) 

M
ention 

som
e 

properties 
of 

insulating 

m
aterials. 

W
hat 

are 

the 

applications 
of insulating 

materials 
in 

electrical 

field 
? 

5x3=15 

7. W
ite 

short 

notes 
on 

any 

th
ee 

: 

(a) 
Piezo-electric 
materials 

(b) 
PCB (c) 

Therm
istor 

(a) 
Strain 
gauge (e) 

Thermocouple. 

1920(G) 
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