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Electronic Component and Materials 11 YCT 

01.  Electronic Components  
and Materials 

�Conductors �Semiconductor & Insulators�Magnetic materials� Jointing & cleaning 

materials for U/G copper cable & OFC �Cells and Batteries (Chargeable and non chargeable) 

� Relays �Switches�MCB & Connectors. 

(i) Conductors 
1.  The most commonly used electrical conductor 

is−−−−  
 (a) Lead (b) Copper  
 (c) Brass (d) Tin 

RRB JE- 01.09.2019 
RRB Bhubaneswar JE-II 29.11.2008 

Ans. (b) : The most commonly used electrical 
conductor is copper. Copper is a metal which has high 
conductivity and low resistivity.  
••••  It is easily available. 
••••  Resistivity of copper is 1.77×10

–8
 ohm-meter. 

••••  Melting point of copper is 1084ºC.  

2.  Which material has the highest electrical 
conductivity?  

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

RRB JE 31.08.2019 
RRB  Mumbai 2015 

Ans. (c) : Silver has the highest electrical conductivity. 
It is a conducting material with a large number of free 
electrons. Due to large number of free electron it has a 
high electrical conductivity. The resistivity of silver is 
1.59×10

–8
 Ωm and the conductivity is 6.29 ×10

7
 Ω–1

m
–1

 

3.  A conductor is said to be perfect if it has 
______ electrical conductivity.  

 (a) Zero  (b) Finite  
 (c) Infinite (d) Unity 

RRB JE 31.08.2019 

Ans. (c) : A conductor is said to be perfect if it has 
infinite electrical conductivity. Conductor are those 
substances in which the number of free electron is very 
high ( ≃ 10

22
 per unit volume) 

Silver is the best conductor of electricity because it 
contains a higher number of free electrons.  

4. A material is said to have become superconductor 
when 

 (a) its resistance becomes negative 
 (b) its resistance becomes very small 
 (c) its resistance decreases 
 (d) its resistance becomes zero 

RRB SSE  Bilaspur Yellow paper, 21.12.2014 
Ans : (d) A material is said to have become 
superconductor when its resistance becomes zero. A 
superconductor is a material that attains, 
Superconductivity a state of matter with no electrical 
resistance. In a superconductor an electric current can 
persist indefinitely.   
For Superconducting material (µr) = 0, Susceptibility 
( χ ) = Negative,  

5.  Which of the following material has the highest 
electrical conductivity?  

 (a) Gold (b) Silver 
 (c) Copper (d) Aluminium 

RRB Chennai technical (Engg.) 15.04.2007 
Ans. (b) : A conductor is a material which gives very 
little resistance to the flow of an electric current.  
Silver has the highest electrical conductivity out of all 
material. The decreasing order of conductivity is Silver 
> Copper > Gold > Aluminium.  
6. 5 ×××× 10

16
 electrons pass across the section of a 

conductor in 1 minute 20 sec. The current 
flowing is : 

 (a) 1 mA (b) 0.1 mA 
 (c) 0.01 mA (d) 10 mA 

RRB SSE (shift-III), 02.09.2015 

Ans : (b) Q = it and  Q = ne  where e = 1.6×10
-19

 C 
16 19ne 5 10 1.6 10

i
t 80

−× × ×
= ⇒ = 0.1mA 

7. ______Are usually found in the nucleus of an 
atom 

 (a) Proton and Neutron 
 (b) Proton and Electron 
 (c) Electron and Neutron  
 (d) Only Neutron 

RRB Ajmer Electronic  – 2014 

Ans : (a) Generally, the nucleus of an atom consists of 
protons and neutrons. Electrons in revolve in outside the 
nucleus.  
8.  Which of the following is not one of the effects 

of rise in temperature on resistance?  
 (a) Decrease in the resistance of pure metals  
 (b) Increase in the resistance of alloys  
 (c) Decrease in the resistance of electrolytes, 

insulators, etc. 
 (d) Increase in the resistance of pure metals  

RRB Jammu JE-25.10.2009 
DFCCIL Executive (EE) -30.09.2021 

Ans.(a): Pure metal (conductor) has positive 
temperature coefficient i.e. when temperature increases, 
resistance also increases.  

9.  The composition of constantan is:   
 (a) Cu = 60% and Ni = 40%  
 (b) Cu = 43%, Ni = 17% and Mn = 40% 
 (c) Sn = 23.43%, Cu = 43.67% and Ni = 32.9% 
 (d) Mn = 65% and Zn = 35% 

UPMRC JE- 20.01.2020, 4:00 to 6:00 PM 
DMRC Electronics 17.02.2017, 12:00 – 2:15 PM 

Delhi Metro Electronics JE 2017 
RRB Bhopal SSE 24.11.2002 
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Ans. (a) : Constantan:- It is a copper and nickel alloy 
used in the production of thermocouples and thermocouple 
extension wire as well as precision resistor and two 
temperature resistance heating application. 
Constantan = Cu (60%) + Ni (40%)  
10. Metal film resistors are made by depositing a 

very thin layer of metal on– 
 (a) Metal rod (b) Bakelite sheet 
 (c) Ceramic rod (d) Metal sheet 

RRB Bhubaneswar JE-II  29.11.2008 

Ans : (b) Metal film resistors are made by depositing a 
very thin layer of metal on Bakelite Sheet.  
11.  In the superconducting state, the flux lines of a 

magnetic field are ejected out of the 

superconductor as per- 
 (a) Curie effect  (b) Faraday’s effect  
 (c) Maxwell’s effect (d) Meissner effect  

RRB Chandigarh SSE 15.03.2009 
Ans. (d) : In the superconducting state the flux lines of 
a magnetic field are ejected out of the super conductor 
as per Meissner effect. The Meissner effect is a property 
of all superconductor was discovered by the German 
Physicists W. Meissner and R. Ochsenfeld in 1933.   
12.  The usual matter of soldering is   
 (a) Steel alloy 
 (b) White metal 
 (c) Alloy of lead and tin 
 (d) Alloy of copper and zinc 

RRB Bhubaneswar JE-II, 19.12.2010 

Ans. (c) : The usual matter of soldering is alloy of lead 
and tin. Those alloys which work to join two or more 
metallic pieces or small work item by melting 
themselves due to heat that is called solder material.  
1.  Tin and lead less than soft solder (melting point 

40ºC) 
2.  Hard solder - melting point above 400ºC 
(a) Brass solder - Copper + Zinc 
(b) Silver solder - Copper + silver 
13. Which of the following lists four platinum, 

silver, aluminium and copper in increasing 
order of resistivity? 

 (a) Platinum, Aluminium, Copper, Silver  
 (b) Silver, Copper, Platinum, Aluminium 
 (c) Copper, Silver, Aluminum, Platinum 
 (d) Silver, Copper, Aluminium, Platinum 

Noida Metro Electronic JE 2017, SAIL 29.3.2014 
RRB Allahabad JE-19.12.2010 

Ans : (d)  
Material Resistivity (ΩΩΩΩ-m) 

Silver 1.59 × 10
–8

 

Copper 1.68 × 10
–8

 
Gold 2.4 × 10

–8 

Aluminium 2.88 × 10
–8

 

Tungsten 5.6 × 10
–8

 

Platinum 10.6 × 10
–8

 
Increasing order of resistivity - 

Silver, Copper, Aluminium, Platinum. 

14.  Silver tungsten contact material has 
_____thermal and electrical conductivity.  

 (a) zero  (b) low  
 (c) medium (d) high 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (d) : Silver tungsten contact material has high 
thermal and electrical conductivity.   
15.  The correct sequence of increasing order of 

electrical resistivity of the given material is-  
 (a) Diamond, Silicon, Gold, Doped germanium  
 (b) Gold, Silicon, Doped germanium, Diamond  
 (c) Gold, Doped germanium, Silicon, Diamond 
 (d) Gold Diamond, Doped germanium, Silicon 

Konkan Railway TA-2017 
Ans. (c) : Electrical resistivity (also called specific 
electrical resistance or volume resistivity) and it is 
reciprocal of electrical conductivity, and it is a 
fundamental property of a material that identifies how 
strongly it resists of the electric current. The SI unit of 
electrical resistivity is the ohm-meter. Increasing order 
of electrical resistivity of materials. Gold, Doped 
Germanium, Silicon, Diamond.   

16. The best definition of a superconductor is: 
 (a) It is a material showing perfect conductivity 

and Meissner effect below a critical 
temperature 

 (b) It is conductor having zero resistance 
 (c) It is a perfect conductor with highest 

diamagnetic susceptibility 
 (d) It is a perfect conductor but becomes resistive 

when the current density through it exceeds  
a critical value 

BMRCL JE 24.02.2019 
Ans : (a) A superconductor is a material that achieve 
superconductivity which is a state of matter that has no 
electrical resistance and does not allow magnetic field 
to penetrate.  
Superconductor is a material showing perfect conductivity 
and Meissner effect below a critical temperature.  
Effect of magnetic field on superconductivity -   

2

c c(0) 2

c

T
H H 1

T

  
= −      

 

  Hc = critical value of magnetic field 
  Hc(0) = critical magnetic field at 0K 
  Tc = critical temperature  

  
17.  _____is a weak electron - electron bond pair 

mediated by a phonon interaction.  
 (a) Electron pair  (b) Cooper pair  
 (c) Ion pair (d) Fermions pair 

UPMRCL JE (S&T) 03.01.2023,1:30-3:30PM 

Ans. (b) : Cooper pair is a weak electron - electron 
bond pair  mediated by a phonon interaction. 
Electron-phonon interaction- The electron-phonon 
interaction is one of the cornerstones of condensed 
matter physics. It is a major scattering mechanism that 
limits charge carrier mobility in bulk semiconductor.  

18. Pure Metals generally have: 
 (a) High Conductivity and Low temperature 

coefficient 
 (b) High Conductivity and High temperature 

coefficient 

                           12 / 512



 

Electronic Component and Materials 13 YCT 

 (c) Low Conductivity and zero temperature 
coefficient 

 (d) Low Conductivity and High temperature 
coefficient 

RRB  Allahabad SSE 19.12.2010 
Ans : (b) Pure metal generally have high conductivity 
and high temperature co-efficient. Pure metal has low 
value of specific resistance and high value of 
conductivity. It has positive temperature co-efficient. 
19.  Which of the following is not one of the effects 

of rise in temperature on resistance?  
 (a) Decrease in the resistance of pure metals  
 (b) Increase in the resistance of alloys  
 (c) Decrease in the resistance of electrolytes, 

insulators, etc. 
 (d) Increase in the resistance of pure metals  

DFCCIL Executive (EE) -30.09.2021 

Ans.(a): Pure metal (conductor) has positive 
temperature coefficient i.e. when temperature increases, 
resistance also increases.  

20.  Charge velocity is defined as the: 
 (a) Speed with which the effect of EMF is 

experienced at all parts of the conductor 
resulting in the flow of current  

 (b) Electrons moving at the Fermi speed  
 (c) Speed with which charge drifts in a 

conductor  
 (d) Holes moving at the Fermi speed  

DFCCIL Executive (EE) -30.09.2021 

Ans. (c) : Charge velocity- The speed of charged flows 
in a conductor is called charge velocity. 

 

d

I
V

neA
=  

Where, I   = flowing current 
 n  = Electron density 
 e  = Charge of electron  
 A = Area of cross section. 

21. Which of the following is true for resistance of 
a conductor? 

 (a) It is directly proportional to its length 
 (b) It is directly proportional to the area of cross 

section of the conductor 
 (c) It is independent of nature of the material 
 (d) It is independent of temperature of conductor 

LMRC JE (S&T) 12.05.2018 
Ans. (a) : Resistance: The property of any conductor 
that opposes the flow of electric current through is 
called resistance.  

It is denoted by 'R' and the SI unit is the Ohm (Ω) 

The resistance is given by; R
A

= ρ
ℓ

  

    R
A

∝
ℓ

 

∴Resistance of a conductor varies directly proportional 
to its length and inversely proportional to the area of 
cross section of conductor.  

22.  Materials in which large number of free 
electrons are available in outermost orbit are 
called : 

 (a) Semiconductors  (b) Conductors  
 (c) Insulators  (d) Magnetic materials  

DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 

Ans. (b) : The large number of free electrons are 
available in outermost orbit are called conductor.  
Example- Cu, Ag, Al etc.   

23.  All conducting materials have a resistivity of 
less than  

 (a) 10
–3 Ωm   (b) 10

–2 Ωm  
 (c) 10

–6 Ωm (d) 10
3 Ωm  

DMRC Electronics 11.04.2018, 12:15 to 2:30 PM 
Ans. (a) : All conducting materials have a resistivity of 
less than 10

–3Ω–m 

• The electrical resistivity of particular conductor 
material is a measure of how strongly the material 
opposes the flow of electric current through it.  

24.  Which of the following has the largest number 
of free electrons?  

 (a) Intrinsic semiconductor   
 (b) Conductor  
 (c) Extrinsic semiconductor  
 (d) Insulator 

UPMRC (SCTO) 14.04.2021 

Ans. (b) : Conductors has largest number of free 
electrons. A conductor is a substance or material that 
allows electricity to flow through it. In a conductor, 
electrical charge carriers, usually electrons or ions, 
move easily from atom to atom when voltage is applied. 

25.  For a copper wire with circular cross sections 
(diameter = 1.03 mm) with resistivity =2.5 ××××10

-

4 ΩΩΩΩ-m. concentration of free e
-
= 8.4×××× 10

28
/m

3
 

and current density =2.1 ×××× 10
6
A/m

2
, determine 

the mobility of electrons.  

 (a) 3.567×10
-3

m
2
/V-sec (b) 4.67×10

-2
m

2
/V-sec 

 (c) 2.173×10
-5

m
2
/V-sec (d) 1.542×10

-4
m

2
/V-

sec 
UPMRC JE- 20.01.2020, 4:00 to 6:00 PM 

Ans. (*) :  
  d = 1.03 mm  

      ∴ r = 
1.03

0.515mm
2

=  

resistivity 4( ) 2.5 10 - m−ρ = × Ω   

∴ total, 4 2

T 2.5 10 r−ρ = × × π  

                   ( )2
4 3

2.5 10 0.515 10
− −= × × π× ×  

 10

T 2.083 10 - m−ρ = × Ω  

 n = 8.4 × 10
28

/m
3
  

 
T

1

ne
µ =

ρ
 

                 
28 19 10

1

8.4 10 1.6 10 2.083 10− −=
× × × × ×

 

    
( 28 19 10)10

8.4 1.6 2.083

− + +

=
× ×

 

    = 0.03572 × 10  

Mobility of electrons ( ) 1 23.572 10 m / V sec−µ = × −  
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26.  A conductor material has a free-electron density 
of 10

25
 electrons per m

3
, When a voltage is 

applied, a constant drift velocity of 
-31.4×10  m/s. 

If the cross-sectional area of the material is 1 
cm

2
, calculate the magnitude of the current. 

Electronic charge is
-191.6×10 coulomb. 

 (a) 0.224 A (b) 0.2 A  
 (c) 0.25 A (d) 0.1 A 

DFCCIL Executive (EE) -30.09.2021 

Ans. (a) : Given that,  

 Free-electron density (n) · 25 3
10 per m  

 Charge on electron (e) = 1.6 × 10
-19

  Coulomb 
 Cross section area (A) · 1 cm

2
 = 1 × 10

-4
 m

2
 

 Drift velocity (Vd) · 1.4 × 10
-3

 m/s 

I = neAVd 

  = 25 19 4 310 1.6 10 1 10 1.4 10− − −× × × × × ×  

I 0.224 A=  

24. Which of the following lists four platinum, 
silver, aluminium and copper in increasing 
order of resistivity? 

 (a) Platinum, Aluminium, Copper, Silver  
 (b) Silver, Copper, Platinum, Aluminium 
 (c) Copper, Silver, Aluminum, Platinum 
 (d) Silver, Copper, Aluminium, Platinum 

NMRC Electronic JE 09.03.2017, SAIL 29.03.2014 
Ans : (d)  

Material Resistivity (ΩΩΩΩ-m) 
Silver 1.59 × 10

–8
 

Copper 1.68 × 10
–8

 

Gold 2.4 × 10
–8 

Aluminium 2.88 × 10
–8

 

Tungsten 5.6 × 10
–8

 

Platinum 10.6 × 10
–8

 

Increasing order of resistivity - 
Silver, Copper, Aluminium, Platinum. 

28. Superconductors now a day found their 
application in various fields. This is due to the 
fact that they: 

 (a) generate regions free from magnetic field 
 (b) manufacture bubble memories 
 (c) generate electrostatic field 
 (d) generate very strong magnetic field 

DFCCIL EE 17.04.2016, Shift-II 

Ans. (d) : Super conductor now a day found their 
application in various field. This is due to the fact that 
they generate very strong magnetic field.  
Such substances or metal in which the value of 
resistivity decrease very rapidly at a certain temperature 
become zero. These substances or metal are called 
superconducting substances and this property is called 
superconductivity.  
Superconductor generate high electromagnetic field so, 
they are used in magnetic resonance imagining and 
nuclear magnetic resonance.   
29. The magnitude of critical density in a 

superconductor depends on: 
 (a) Both temperature and magnetic field strength 
 (b) temperature for some time and then on 

magnetic field strength 

 (c) temperature 
 (d) magnetic field strength 

DFCCIL EE 17.04.2016, Shift-II 

Ans. (a) : The magnitude of critical density in a super 
conductor depend on both temperature and magnetic 
field strength. The critical field generally increases to 
absolute zero as the temperature decreases.    
30. A material is said to have become superconductor 

when 
 (a) its resistance becomes negative 
 (b) its resistance becomes very small 
 (c) its resistance decreases 
 (d) its resistance becomes zero 

RRB SSE  Bilaspur Yellow paper, 21.12.2014 
JMRC JE-2013 

Ans : (d) A material is said to have become 
superconductor when its resistance becomes zero. A 
superconductor is a material that attains, 
Superconductivity a state of matter with no electrical 
resistance. In a superconductor an electric current can 
persist indefinitely.   
For Superconducting material (µr) = 0, Susceptibility 
( χ ) = Negative,  

31.  The transition temperature of superconductivity  
material titanium is :  

 (a) 1.17 K  (b) 14 K  
 (c) 9.2 K (d) 0.49 K 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (d) : Titanium is superconducting material when 
cooled below its critical temperature of 0.49K. 

32.  The current carrying capacity of aluminium is 
what percent of the carrying capacity of copper?  

 (a) 15%  (b) 30%  
 (c) 75% (d) 25% 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (c) : The percentage current carrying capacity of 
Aluminum  is 75 %  of current carrying capacity of copper. 
Current carrying capacity- Current carrying capacity 
of a conductor is defined as how much load a conductor 
can carry. When the current flows through the 
conductor a certain level of heat generates which can 
further increases up-to the melting temperature of the 
insulation or insulating material. 
These factors are- •••• Conductor size 
     •••• Ambient temperature 

     •••• Installation conditions. 

33.  If a piece of metal is made to have a 
temperature gradient between its two ends, an 
emf is observed to exist between those ends. 
This effect is known as : 

 (a) Thomson effect  (b) Seebeck effect  
 (c) Peltier effect  (d)  Thevenin effect  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (a) : If a piece of metal is made to have a 
temperature gradient between its two ends an emf is 
observed to exist between those ends. This effect is 
known as Thomson effect.  
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34. When a material becomes super conducting 
then its resistivity is 

 1. Very low 
 2. Zero 
 3. Approximate 10% of normal value 
 4. Approximate 20% of normal value 
 (a) 1 (b) 2 
 (c) 3 (d) 4 

RRB JE (Shift-3), 28.08. 2015, AAI 26.4.2015 
Ans : (b) The resistivity of super conducting materials 
becomes zero. Superconducting materials have most of 
the free electrons and minimum resistivity.  

  (ii) Semiconductor & Insulators  

35.  A semiconductor has generally __________ 
valence electrons.  

 (a) 3  (b) 4  
 (c) 6 (d) 2 

RRB JE 31.08.2019 
LMRC JE Electronics 2016 

 (RRB JE Bhopal Paper II (Shift-II), 26.08.2015) 
(RRB JE (Shift-I), 29.08.2015), 

Ans. (b) : A semiconductor usually has 4 valence 
electrons. Semiconductor are substance whose resistivity is 
between conductor and insulators, in this forbidden. The 
value of energy gap is about 1 eV and there are 4 electrons 
in the valence orbit of semiconductor.  
example: Silicon, Germanium.   

36. At room temperature, the current in intrinsic 
semiconductor is due to– 

 (a) holes (b) electrons 
 (c) ions (d) holes and electrons both 

RRB JE -  01.09.2019 
RRB JE (Shift-III),  26.08.2015 

Ans : (d) Conduction of current in an intrinsic 
semiconductor at room temperature is due to both holes 
and electrons.  
37.  Which of the following is the safest ladder to be 

used while working with electrical appliances?  
 (a) Aluminium (b) Steel  
 (c) Metal ladder  (d) Fiber glass  

RRB JE 31.08.2019 

Ans. (d) : Fiber glass is the safest ladder to be used 
while working with electrical appliance. Fiber glass is 
an insulating material that cannot conduct current and 
provides protection against shock and excessive current 
while working on equipment.   
38. At room temperature a semiconductor 

material is : 
 (a) Perfect insulator (b) Superconducting 
 (c) Conducting (d) Slightly conducting 

RRB  Mumbai 2015 
Ans :  (d) The conductivity of semiconductor is very 
low at room temperature. When the temperature is 
increased, its semiconductor conductivity increases but 
when the temperature decreases the conductivity 
decreases. At 0ºK the semiconductor becomes a 
dielectric. The elements of the fourth group in the 
periodic table are semiconductors.  
39. In a semiconductor  current is flow due 

to__________. 
 1. Drift current 

 2. Displacement current 
 3. Diffusion current 
 (a) 1, 2 and 3 (b) 1 and 2 only 
 (c) 1 and 3 only (d) 2 and 3 only 

RRB SSE (Shift-II), 01.09.2015 

Ans : (c) The current flow in semiconductors due to 
both drift current and diffusion current. The flow of 
current in a semiconductors is due to both minority 
charge carrier and majority charge carrier. 
The minority charge carrier depends on the temperature 
while majority carrier depends upon doping.  
40. In semiconductors, a donor may be– 
 (a) a trivalent impurity 
 (b) a tetravalent impurity 
 (c) a pentavalent impurity 
 (d) a noble gas 

RRB JE (Shift-III), 16.09.2015 

Ans : (c) Pentavalent impurities  are donor impurities. 
For example phosphorus (P), Antimony (Sb), Bismuth 
(Bi), Arsenic (As) etc. 
41.  Which material has the highest electrical 

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

RRB JE 31.08.2019 
RRB  Mumbai 2015, 2009 

Ans. (c) : Silver has the highest electrical conductivity. 
It is a conducting material with a large number of free 
electrons. Due to large number of free electron it has a 
high electrical conductivity. The resistivity of silver is 
1.59×10

–8
 Ωm and the conductivity is 6.29 ×10

7
 Ω–1

m
–1

 

42. In a P-type semiconductor, minority carriers are: 
 (a) Holes (b) Electrons 
 (c) Dopants (d) Atoms 

RRB JE (Shift-III),  26.08.2015 
 LMRC JE Electronics,  

Ans : (b) P-type semiconductor- When a pure 
semiconductor (such as germanium and silicon) 3 
valency impurity [such as Aluminum (Al), Boron (B) 
gallium (Ga) and Indium (In)] are added, the 
semiconductor is become P-type semiconductor. 
P-type of semiconductor consists of majority charge 
carriers holes and minority charge carriers are electrons.  
43. Doping means : 
 (a) Addition of impurity material in 

semiconductor band structure 
 (b) Interconnection 
 (c) Cleaning the surface  
 (d) Removing of impurity material in 

semiconductor band structure 
RRB Chandigarh Electronic – 2014 

RRB Allahabad  JE-25.10.2009 

Ans : (a) Doping: The process of adding impurities to a 
pure (intrinsic) semiconductor is called doping.  

•••• Doping leads to the formation of extrinsic 
semiconductors which are of two types: n-type and p-type. 
44. .......... has the greatest mobility. 
 (a) Hole (b) Electron 
 (c) Positive ion (d) Negative ion 

DFCCIL EE-11.11.2018, 12:30 PM-2:30PM 
DFCCIL EE-17.04.2016, Shift-II 

RRB Jammu JE-25.10.2009 
RRB SSE (Shift-III), 01.09.2015 
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Ans : (b) Electron has greatest mobility than hole 
mobility. The unit of semiconductor electron mobility is 
cm

2
/V-sec. 

The mobility of electron is three times more than holes. 

Mobility ( ) d

e

V

E
µ =  

Vd = Drift velocity  
E = Electric field  
µe = Electron mobility  
45. The concentration of minority carriers in an 

extrinsic semiconductor under equilibrium is : 
 (a) Directly proportional to the intrinsic 

concentration 
 (b) Inversely proportional to the intrinsic 

concentration 
 (c) Directly proportional to the doping 

concentration 
 (d) Inversely proportional to the doping 

concentration 
RRB SSE (Shift-II), 01.09.2015 

RRB Patna JE 25.10.2009 

Ans : (d) The concentration of minority carriers in a 
semiconductor under equilibrium will be inversely 
proportional to the doping concentration.  
Mass action law- In an extrinsic semiconductor at a 
constant temperature, the product of the concentration 
of electrons and holes is always constant. It is equal  to 
the square of the net concentration.  

n.p = ni
2
 

For N-Type,  

Minority concentration (holes concentration)= 
2

i

D

n

N
 

For P-type, 

Minority concentration (electron concentration)= 
2

i

A

n

N
 

• This rule is used to calculate the concentration of 
minority carriers at thermal equilibrium. 

46.  Which of the following statement is true 
regarding insulator material porcelain ? 

  I. It is mechanically stronger than glass. 
  II. It gives less trouble from leakage and is 

less  susceptible to temperature variations and 
its  surface is not affected by dirt deposits.  

 (a) Neither I nor II  (b) Both I and II  
 (c) Only I (d) Only II 

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (b) : An electrical insulator is a material in which 
electric current does not flow freely. 
The most commonly used material for insulator of over 
head line is porcelain. 
Porcelain is mixture of kaolin, feldspar and quartz. It is 
mechanically stronger than glass. 
It gives less trouble from leakage and is  less susceptible 
to temperature  variation and its surface is not affected 
by dirt deposits. 
Hence both statements are true regarding Insulator 
material porcelain. 
47.  Which of the following statement is correct 

regarding semi-conductor? 
I. Semi-conductors allow partial current to  

flow through them. 

II. In semi-conductors the conduction and the 
valance bands are separated by a very 
narrow gap.  

 (a) Only II  (b) Both I and II  
 (c) Only I (d) Neither I nor II 

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (b) : Semiconductors are materials which have a 
conductivity between conductors and insulators. 
In semi-conductors the conduction and the valance band 
are separated by a very narrow gap. 

 
48.  _____ allow partial current to flow through 

them. 
 (a) Resistors  (b) Conductors  
 (c) Insulators (d) Semi-conductors 

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (d) : Semi-conductors allow partial current to flow 
through them  
Semiconductors are materials which have a conductivity 
between conductors and insulators. 
Semiconductors can be compound, such as gallium 
arsenide or pure elements, such as germanium or 
silicon.      
49.  Which of the following pair is correct ? 

I. Intrinsic semi-conductors – These are pure 
semi-conductors, without any impurities 
added to them. 

II. Extrinsic semi-conductors – When a small 
amount of impurity  is added to a pure 
semi- conductor.   

 (a) Both I and II  (b) Only I  
 (c) Neither I nor II (d) Only II 

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (a) : The semiconductor is divided into two types. 
one is Intrinsic semiconductor and other is Extrinsic 
semiconductor. 
The pure form of the semiconductor is known as the 
intrinsic semiconductor and the semiconductor in which 
intentionally impurities is added for making it 
conductive is known of the extrinsic semiconductor. 
50. The operating temperature of PVC, paper, silk 

or cotton without impregnation is: 
 (a) 105ºC (b) 180ºC (c) 155ºC (d) 90ºC 

Delhi Metro Electronic JE 2017 
DMRC Electronics 17.02.2017, 12:00 – 2:15 PM 

DMRC Electronics 17.02.2017, 8:30 to 10:45 AM 

Ans : (d) The operating temperature of PVC, paper, 
silk or cotton without impregnation is 90ºC.  

Insulation classes Maximum permissible 
temperature  

Y 90ºC 

A 105ºC 

E 120ºC 

B 130ºC 

F 155ºC 

H 180ºC 

C 180ºC above 
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51.  Semi-conductor materials like germanium 
crystals with controlled doping can be used for 
measurement of cryogenic temperatures 
especially _____.  

 (a) above 100K  (b) below 25K  
 (c) below 100K  (d) above 50K  

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (b) : Semiconductor materials like germanium 
crystals with controlled doping can be used for 
measurement of cryogenic temperatures especially 
below 25K. 
52.  Which of the following materials is widely used 

the small, moulded parts such as lamp holder, 
terminal blocks and small panels? 

 (a) Bakelite (b) Cotton and silk 
 (c) Polyvinyl chloride (d) Asbestos 

DFCCIL Executive (EE) -30.09.2021 

Ans. (a) : Bakelite is widely used the small, moulded 
parts such as lamp holder, terminal-blocks and small 
panels. Bakelite is a polymer made up of the monomers 
phenol and formaldehyde.  
53. For an insulating material, dielectric strength 

and dielectric loss should be respectively : 
 (a) High and high (b) Low and high 
 (c) High and low (d) Low and low 
  RRB Mumbai C & G JE-25.10.2009 
Ans : (c) For an insulating material dielectric strength 
and dielectric loss should be respectively high and low. 
An electrical insulator is a material in which electric 
current does not flow freely. The atoms of the insulator 
have tightly bound electron which cannot readily move.   
54. Fermi energy level for n-type extrinsic 

semiconductors lies............... 
 (a) at middle of the band gap 
 (b) close to conduction band 
 (c) close to valence band 
 (d) None of these 

RRB Bhopal TM SSE-25.10.2009 
Ans : (b) Fermi energy level for n-type extrinsic 
semiconductors lies near to conduction band. The 
probability of occupation of energy levels by the 
electrons in the conduction band is greater than the 
probability of occupation of energy levels by the holes 
in valence band. Therefore Fermi level in the n-type 
semiconductor lies close to the conduction band. 
55.  _____is/are added in intrinsic semiconductor 

for making extrinsic semiconductor.  
 (a) Impurity  (b) Electrons  
 (c) Charge carriers (d) Holes 

UPMRCL JE (S&T) 03.01.2023,1:30-3:30PM 

Ans. (a) : Extrinsic semiconductor- The extrinsic 
semiconductor that is doped with certain impurities. 
Addition of these impurities called as dopants to a 
semiconductor greatly increases the conductivity of 
semiconductor, this process is called doping of 
semiconductor. Impurities (Dopants) are usually 
either trivalent or pentavalant. Extrinsic 
semiconductor behaves as intrinsic semiconductor at 
room temperature. its conductivity is achieved by 
adding impurities to the pure semiconductor. 

There are two type- 
N-type P-Type 

•  Dopant is a 
pentavalent impurity  

•  Dopant is a trivalent 
impurity 

•  Majority charge 
carrier are electron 

•  Majority charge carrier 
are holes 

•  Minority charge 
carrier are holes 

•  Minority charge carrier 
are electrons.  

56.  Mobility and conductivity are related by which 
of the following equations?    

 (a) e = nuσ  (b) σ = neµ  
 (c) n = σµ/e (d) µ = σe/n 

UPMRCL JE (S&T) 03.01.2023,1:30-3:30PM 

Ans. (b) : Mobility and  conductivity are related by- 
σ = neµ 
Where,  

 µ = Mobility of electron 
 e = Charge of electron 
 n = Number of electron  

57.   The energy gap between valence band and 
conduction band in insulator is ______. 

 (a) 1.5 eV (b) 5 eV  
 (c) 0.5 eV (d) 0.05 eV 

UPMRC(SCTO) 14.04.2021 
RRB Malda SSE-25.10.2009 

Ans. (b) : The energy gap between valance band and 
conduction band in insulator is greater than 5eV. 

 
58.  The forbidden gap of a Germanium 

semiconductor material is  
 (a) 0.12 eV (b) 0.72 eV  
 (c) 7.20 eV (d) None of these 

DFCCIL Executive (EE)-30.09.2021 

Ans. (b) : The forbidden gap of a Germanium 
semiconductor material is 0.72 eV.   
59.  In which of the following material's resistance 

is independent of change in temperature?  
 (a) Brass 
 (b) Platinum 
 (c) Tungsten 
 (d) Alloys of Constantan and Manganin 

RRB Chandigarh SSE-25.10.2009  

Ans. (d) : Alloy of Constantan and Manganin resistance 
is independent of change in temperature. Constantan is 
also known as Eureka. It is alloy of copper and nickel. 
Manganin is made of a mixture of copper manganese 
and nickel. Temperature has no effect on these alloy.  
60.  The band gap energy of  Germanium at 300k 

is ……. 
 (a) 1.212 eV (b) 0.785eV  
 (c) 0.718 eV (d) 1.121 eV 

JMRC JE-05.02.2021 

Ans. (c) : 
Substance at T = 0º K at T = 300ºK 

Germanium 0.785 eV 0.72 eV 

Silicon  1.21 eV 1.12 eV 
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61. The conductivity of the intrinsic germanium at 
300

0
K is____. When, ni at 300

0
K = 2.5 ×××× 

10
13

/cm and µµµµn and µµµµp in germanium are 3800 
and 1800 cm

2
/Vs respectively. 

 (a) 0.224 S/cm (b) 0.0224 S/cm 
 (c) 2.24 S/cm (d) 0.00224 S/cm 

RRB Bhopal SSE-24.11.2002 

Ans : (b) Conductivity of Intrinsic  Germanium  

 
n p i( ) ( )n eσ = µ + µ  

 13 19(3800 1800) 2.5 10 1.6 10−= + × × × ×  

 6(5600) 2.5 1.6 10−= × × ×  

 = 22400 × 10
–6

 Siemens/cm 
 = 0.0224 S/cm 
62.  At absolute zero temperature, all the valence 

electrons in an intrinsic semiconductor are 
 (a) in the valence band  
 (b) in the forbidden gap   
 (c) in the conduction band  
 (d) free electrons  

RRB Bhopal SSE-24.11.2002 

Ans. (a) : At absolute zero temperature valence band is 
full of electrons and the conduction band is empty, 
hence there are no free electrons in the conduction band 
and holes in the valence band. At absolute zero 
temperature the charge carrier concentration is zero. 
Hence intrinsic semiconductor behaves like an 
insulator.  

63.  Which of the following materials offers highest 
resistivity? 

 (a) Tungsten (b) Germanium 
 (c) Silicon (d) Ceramic 

BMRCL JE 24.02.2019 

Ans. (d) : Ceramics have highest resistivity. A ceramic 
is a material that is neither metallic nor organic. 
Ceramics are typically hard and chemically non-reactive 
and can be formed or densified with heat. Ceramic 
material are used in electronic because depending on 
their composition they may be semiconducting, 
superconducting, ferroelectric or an insulator. 
Germanium and silicon are semiconductor material.   
64.  Which of the following is donor impurity 

element?  
 (a) Aluminium  (b) Boron   
 (c) Phosphorous  (d) Indium  

RRB Allahabad JE- 09.09.2012 

Ans. (c) : Donor impurity- Donor impurities are the 
elements added to a semiconductor in order to increase 
the electrical conductivity of the semiconductor through 
free or unbounded electrons 5

th
 group element such as, 

phosphorous, bismuth, antimony and arsenic is a donor 
impurity.  
Acceptor impurity- Acceptor impurities are the 
elements added to a semiconductor in order to increase 
the electrical conductivity by creating hole. It is a 3

rd
 

group elements (Having three valence electrons) such as 
aluminium, boron, gallium and indium.  

65.  The material of wires used for making 
standard resistances is usually: 

 (a) Manganin  (b) Phosphor Bronze  
 (c) Nichrome  (d) Copper  

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

JMRC JE 10.06.2017 

Ans. (a) : The material of wires used for making 
standard resistances is usually manganin. Manganin is 
an alloy of copper, nickel and manganese. Alloy like 
manganin and constantan are used for making standard 
resistance coil as they have high resistivity and a low-
temperature co-efficient of resistance.   
66. Pure silicon is 
 (a) a p-type semiconductor 
 (b) an n-type semiconductor 
 (c) an intrinsic semiconductor 
 (d) an extrinsic semiconductor 

LMRC (SCTO), JE - 2016, Shift-II 
RRB Patna/Allahabad SEM-III 30.01.2011 

Ans : (c) The semiconductors in which no external 
impurities are added are called intrinsic semiconductor 
or purest form of semiconductor is called intrinsic 
semiconductor.  If any foreign impurity (such as 
trivalent or pentavalent) was added to it. then it, is 
called extrinsic semiconductor.  

67.  Which of the following defines an N-Type 
semiconductor?  

 (a) A semiconductor with excess of black hole is 
called N-type 

 (b) A semiconductor with excess of holes is 
called N-type  

 (c) A semiconductor with excess of holes is 
called N-type 

 (d) A semiconductor with excess of electrons is 
called N-type.  

JMRC JE-05.02.2021 
Ans. (d) : The semiconductor in which there is excess of 
electrons called n-type semiconductor. In a pure 
semiconductor, the number of electron and holes are equal.  
The conductivity and other properties of semiconductor 
are changed by adding impurities.  
P-type semiconductor with trivalent impurity and n-type  
semiconductor was made by adding a pentavalent impurity. 

• There are 4 electrons in the outmost shell of a 
semiconductor.   
68.  Which of the following options is a 

thermosetting polymer? 
 (a) PVC (b) Nylon  
 (c) Teflon (d) Bakelite 

UPMRC JE- 20.01.2020, 4:00 to 6:00 PM 
RRB Bangalore SSE-01.02.2009 

Ans. (d) : Bakelite is an example of a thermosetting 
Polymer. A thermosetting plastic is a Polymer that hard 
irreversibly when heated. It is a rigid type of plastic that 
is highly resistant to heat after it has cured during the 
compression molding process. Thermosetting Plastic are 
generally strong than thermo plastic material.       
69.  Which of the following elements is preferred 

for the manufacturing of heating element?  
 (a) Iron (b) Tungsten 
 (c) Manganin (d) Nichrome 

UPMRC (SCTO) 14.04.2021 
RRB Chandigarh SSE 15.03.2009 

Ans. (d) : Nichrome is preferred for the manufacturing 
of heating element. 
Properties of heating element -  
i.   High resistivity 
ii.  High melting point  
iii. Low temperature co-efficient of resistance 

                           18 / 512



 

Electronic Component and Materials 19 YCT 

iv. Positive temperature co-efficient of resistance 
v.  High ductility and flexibility  
vi.  High oxidising temperature   
vii. Should withstand vibration 
70. Which of the following pairs of crystal structure 

possesses the same atomic packing density? 
 (a) simple cubic & body centred cubic 
 (b) body centred cubic & face centred cubic 
 (c) face centered cubic & hexagonal close Packing 
 (d) body centred cubic & hexagonal close packed 

RRB Bangalore SSE 01.02.2009 
Ans : (c) Face centered cubic (FCC) and hexagonal 
close packing (HCP) pair of crystal structure possesses 
the same atomic packing density. FCC and HCP have 
the same atomic packing density of 74%.  

In HCP  a = 2r, C = 
2

4r
3

 

APF = 
Volume of  the atoms per unit cell

Volume of  the unit cell  

       = 

3

2

4
6. r

3

3 3
a c

2

π

 

= 

3

2

4
6 r

3

3 3 2(2r) 4r
32

⋅ π

⋅

   

      = 0.74
18 3 2

π π
= ≈ ⇒⇒⇒⇒74 % 

71.  Ceramics are easy to shape, hence they are 
used in making _______.  

 (a) catalysts (b) conductors 
 (c) electrolytes (d) insulators 

RRB Thiruvananthpuram SSE-04.01.2009 

Ans. (d) : Ceramics are easy to shape, hence they are 
used in making insulator.  
Properties of ceramics material -  
(1) It is brittleness.  
(2) It is hardness.  
(3) It is low thermal conductivity and high chemical stability.   

72.  The depletion region consists of:  
 (a) Free electrons  
 (b) Negative and positive ions  
 (c) Holes 
 (d) Photons 

RRB Jammu SSE-09.09.2012 

Ans. (b) : Depletion region- 

 
When the junction is first formed, mobile carriers 
diffuse across  the junction  

�  Holes diffuse from the p side to n side, leaving 
behind negative charged immobile acceptor ions.  

�  Electrons diffuse from the n side to the P side, leaving 
behind positively charged immobile donor ions.  

Hence the depletion region consists of negative and 
positive ions.  

73.  The distinction between conductors, insulators 
and semiconductors is largely concerned with   

 (a) Their ability to conduct current   
 (b) Relative widths of their energy gaps   
 (c) Binding energy of their electrons  
 (d) The type of crystal lattice  

RRB Patna/Allahabad ESM-III, 30.01.2011 

Ans. (b) : The distinction between conductors, 
insulators and semiconductor is largely concerned with 
relative widths of their energy gaps  

 

 
74.  High resistance material constantan consists of:  
 (a) Chromium - nickel alloy  
 (b) Copper - aluminium alloy  
 (c) Copper - nickel alloy 
 (d) Copper - tungsten alloy 

RRB Secunderabad Technical (Engg.) 20.05.2007 

Ans. (c) : High resistance material constantan consist of 
copper-nickel alloy. 
Constantan: 
�  It is also known as Eureka. 
� It usually consist of 55% copper and 45% nickel. 
Properties of constantan: 
� Temperature coefficient of resistance at 20

0
C: 

0.000031/
0
C  

� Good mechanical strength 
� Melting point : 1300

0
C 

� Easily ductile 
Application: 
� It is used for the measurement of temperature. 
� For making rheostats 
� It is mainly used for thermocouples and electrical 

resistance heating. 
� Constantan is used for making electrical connections in 

instruments such as, shunt resistor (used in ammeters) 
swamp resistors (to reduce thermal emf) etc. 

75. The conductivity σσσσ as a function of 1/T, where 
T is the temperature, for a semiconducting 
material varies as shown in the figure. Using 
this information, state whether a resistance 
made from intrinsic semiconductor will have  

 
 (a) Positive temperature coefficient of resistance  
 (b) Negative temperature coefficient of resistance 
 (c) Zero temperature coefficient of resistance  
 (d) initially positive and later negative 

temperature coefficient of resistance 
DMRC Secunderabad SSE 29.06.2008 
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Ans : (b) The temperature coefficient of intrinsic 
semiconductor is negative. On increasing the 
temperature, the resistance decreases and the 
conductivity increases.  

76.  Which of the following is a negative 
temperature coefficient of resistance of a 
material. 

 (a) Brass (b) Carbon 
 (c) Copper (d) Aluminium 

DMRC Electronics 17.02.2017, 8:30 to 10:45 AM 
RRB Secunderabad Technical (Engg) 20.05.2007 

Ans. (b) : Carbon is a negative temperature co-efficient 
of resistance of a material.  
Semiconductor material (Carbon, Silicon, Germanium) 
usually have a negative temperature co-efficient of 
resistance. 

( )t 0
R R 1 t= − α∆   

Rt = Resistance of metal at tºC 
R0 = Resistance of metal at 0ºC 

α = Temperature co-efficient of resistance  

∆t = Difference in temperature 

  
77.  For which of the following resistance of the 

material increases with temperature? 
 (a) Semiconductors  (b) Insulators  
 (c) Eureka  (d) Alloys  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 
RRB Bangalore Technical (Engg.) 22.04.2007 

Ans. (d) : Generally metal (Cu, Aℓ) and alloys have 

positive temperature co-efficient as their resistance 
increases with increase in temperature. Semiconductor 
and insulator have negative temperature co-efficient 
because resistance decrease when temperature increase.  
Ex. - Alloys - Brass, Bronze, Constantan.  
Semiconductor-Silicon, Germanium, Gallium Arsenide  
Insulator - Mica, Wood, Paper, Glass.        
78.  Mica is a -    
 (a) Dielectric material (b) Insulating material 
 (c) Metal  (d) Both (a) & (b) 

RRB Bangalore Technical (Engg.) 22.04.2007 

Ans. (d) : Mica is a dielectric and insulating material. It 
has good thermal conductivity due to phonons.    
Dielectric strength of mica = 200 kV/cm 

Temperature = (500 - 600)ºC 

79. Semiconductor material have: 
 (a) Ionic bands (b) Covalent bonds 
 (c) Mutual bonds (d) Metallic bonds 

(RRB JE (Shift-III), 16.09.2015) 
RRB Bangalore Technical (Engg.) 22.04.2007 

Ans : (b) A semiconductor material such as Si, Ge, 
these elements belong to IV Group in the periodic table.  
They have 4 electron in their valence shell, In 
semiconductor sharing of electrons takes place in order 
to get stability hence the bonding is a Covalent bond.  

80. Composition of manganin is: 
 (a) Copper =86%, Manganese = 12%, Nickel=2%  
 (b) Copper=76%, Manganese=42%, Nickel= 24%  
 (c) Copper = 56%, Manganese = 42%, Nickel = 2% 
 (d) Copper = 54%, Nickel = 46% 

LMRC JE (S&T) 12.05.2018 
RRB Patna Technical Engg. 27.07.2008 

Ans :  (a) Manganin alloy contain Copper, Nickel and 
Manganese. Constantan is also used to make standard 
resistance in practical use.  
Constantan = Copper (86%) + Mn (12%) + Ni (2%) 
Brass = Cu (67%) + Zn (33%) 
Eureka = Cu (60%) + Ni (40%)  
81.    An intrinsic semiconductor has- 
 (a) An infinite resistance at 0ºC 
 (b) A finite resistance, independent of 

temperature changes   
 (c) A finite resistance which decreases with 

temperature  
 (d) A finite resistance which increases with 

temperature  
RRB Patna Technical Engg. 27.07.2008 

Ans. (c) : Intrinsic semiconductor- An intrinsic 
semiconductor is a pure semiconductor  that is free from 
any impurity. Pure germanium and pure silicon are 
examples of intrinsic semiconductor. In an intrinsic 
semiconductor when increasing the temperature, the 
value of resistance decreases and its conductivity 
increases.  The temperature coefficient of resistance of 
intrinsic semiconductor is negative.   

82.  Materials in which large number of free 
electrons are available in outermost orbit are 
called : 

 (a) Semiconductors  (b) Conductors  
 (c) Insulators  (d) Magnetic materials  

RRB Chandigarh SSE 09.09.2012 
DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 

Ans. (b) : The large number of free electrons are 
available in outermost orbit are called conductor.  
Example- Cu, Ag, Al etc.   

83. A semiconductor when placed at 0
0
 K, will act as? 

 (a) Insulator  (b) Conductor  
 (c) Semiconductor  (d) Metal 

RRB Chandigarh SSE 09.09.2012 

Ans. (a) : At 0ºK semiconductor behaves as insulator 
••••  At 0ºK valence band is completely filled while 

conduction band is empty. 
••••  There are no charge carriers available for conduction.  
84.  The transition temperature of superconductivity  

material titanium is :  
 (a) 1.17 K  (b) 14 K  (c) 9.2 K (d) 0.4 K 

RRB Bangalore SSE 09.09.2012 

Ans. (d) : Titanium is superconducting material when 
cooled below its critical temperature of 0.49K. 

85.  A pure silicon crystal acts as a/an _______ at 
room temperature.   

 (a) Conductor  (b) Insulator 
 (c) Transistor (d) Semiconductor 

RRB Allahabad JE 25.10.2009 

Ans. (b) : A pure silicon crystal acts as an insulators at 
room temperature. At room temperature there is no any 
free electron for conduction in silicon crystal. Hence it 
behaves like a insulator.  
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86. An________________________ semiconductor at a temperature of 
absolute zero behaves like a/an ________________________ because 
of non availability of free electrons. 

 (a) Intrinsic, insulator 
 (b) Extrinsic, Insulator 
 (c) Intrinsic, Conductor 
 (d) Extrinsic, Conductor 

RRB Malda SSE-25.10.2009 
Ans : (a) When pure semiconductor (Si and Ge) have 
any type doping does not happen then it acts like an 
insulator. Then this type of semiconductor is called 
intrinsic semiconductor. 
When doping (3 valency or 5 valency) is done in a pure 
semiconductor, are called extrinsic semiconductor. 
Intrinsic semiconductor acts as a dielectric at absolute 
zero temperature.  

 
87.  Materials with resistivity 10

5 ΩΩΩΩm fall in the 
category of: 

 (a) Conductors  (b) Semiconductors  
 (c) Magnetic material  (d) Insulators  

DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 
RRB Patna JE-25.10.2009 

Ans. (d) : Resistivity: Resistivity is a measure of the 
resistance of a given size of a specific material to 
electrical conduction. 

Material Typical Resistivity Range (ΩΩΩΩm) 

Conductor 10
–3

 – 10
–9

 

Semiconductor 10
–3

 – 10
4
 

Insulator 10
5
 – 10

18
 

88. Which one of the following is a trivalent material 
 (a) Antimony (b) Phosphorus 
 (c) Arsenic (d) Boron 

RRB Patna JE-25.10.2009 
Ans : (d) Trivalent materials is a materials which have 
three electrons in his the outermost shell of the atom. 
•  Trivalent material → Al , Boron, Ga, In etc.  

•  Trivalent impurities contribute a greater number of 
holes can accept electrons these impurities are 
referred to as acceptor impurities.   

89.  Which of the following does not have three 
valance electrons? 

 (a) Phosphorus (b) Aluminium  
 (c) Boron (d) Germanium  

RRB Mumbai C & G SSE 25.10.2009 

Ans. (a & d) : Phosphorus and germanium do not have 
three electrons in their outermost shell. Phosphorus has 
five electrons in its outer shell and germanium has four 
electrons in its outer shell. Aluminium, Boron, Gallium 
and indium have three electrons in their outermost 
shells.  

90.  A resistor reads following colours from left to 
right: brown, black, red, golden. What is the 
value of the resistor? 

 (a) 100 Ω with plus-or-minus 5% tolerance.  
 (b) 1 kΩ with plus-or-minus 5% tolerance.  

 (c) 100 kΩ with plus-or-minus 5% tolerance. 
 (d) 10 kΩ with plus-or-minus 5% tolerance. 

RRB Gorakhpur SSE 25.10.2009 
Ans. (b) : Colour coding of resistance– 

Brown→ 1  

Black→ 0 

Red→ 10
2
 

golden→ 5%±  

R = 10×10
2 ± 5% 

R = 1kΩ ± 5% 

91.  What is the expression of carrier mobility of 
a semiconductor material? (Where e is 
electric field, n is carrier density and σσσσ is 
conductivity.) 

 (a) 
ne

σ
µ =  (b) 

ne
µ =

σ
  

 (c) 
1

µ =
σ

 (d) 
1

ne
µ =  

DFCCIL Executive (EE)-30.09.2021 

Ans. (a) : Carrier mobility: The conductivity (σ) of a 
semiconductor, the density (n) of the carriers present in 
its mobility (µ) and the electric field (e) have the 
following relation- 

 dV

E ne

σ
µ = =  

where Vd drift velocity. 

• The unit of mobility is m
2
/V-sec   

92.  Which of the following is referred to as 
majority carriers in a p-type material?   

 (a) Electrons  (b) Donor impurities  
 (c) Discrete energy (d) Holes 

DFCCIL Executive S&T 29.09.2021 

Ans. (d) : In P-type semiconductor holes are majority 
carriers and electron are minority carriers. P-type 
semiconductor is obtained by adding third group atoms 
like Aluminium, Boron, Gallium and  indium into a 
pure semiconductor.  

93.  The following represents the energy band 
diagram for:   

 
 (a) P-type semiconductor  
 (b) Intrinsic semiconductor  
 (c) Conductor 
 (d) Insulator 

DFCCIL Executive S&T 29.09.2021 

Ans. (d) : 

 
Non-conductors are those substances in which the 
number of electrons in the conduction band is zero.  
There are no electrons in the outermost orbital. They do 
not allow the flow of electrons from inside then.  
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94.  Electron Volt and kilojoules are units to 
measure energy. Which option below best 
describes the conversion factor between the 
two units? 

 (a) 1.6×10
19 

kJ  (b) 1.6×10
–22 kJ 

 (c) 1.6×10
22

 kJ (d) 1.6×10
23 

kJ 
JMRC JE-05.02.2021 

Ans. (b) :  

 E =
V I t

1000

× ×
 

 E =
V Q

1000

×
 

 E =

191 1.6 10

1000

−× ×
 

 E = 1.6 × 10
–22 

kJ  

95.  which of the following is a semiconductor?  
 (a) Ceramic  (b) Silicon  
 (c) Iron (d) Copper 

DMRC - 23.02.2020, (Shift-I) 
DMRC (Regular)-2020 

Ans. (b) : Semiconductor- Semiconductor are those 
substances which have resistivity occurs between 
conductors and non-conductors such as germanium 
(Ge), silicon (Si), Selenium (Se) etc.  

• Ceramic belongs to insulators. 

• Iron and copper come under the conductor.  

96. In a P-type semiconductor, Fermi-level is close 
to_____. 

 (a) The bottom of the valence band 
 (b) The top of the valence band 
 (c) The top of the conduction band 
 (d) The bottom of the conduction band 

 (RRB SSE Secunderabad (Shift-I), 02.09.2015) 

Ans : (b) Fermi level is the energy level of a substance 
in which the probability of filling the valence band by 
an electron is 50%. In pure semiconductors, the Fermi 
surface energy lies in the middle of the gap (between 
valence and conduction bands) N-type semiconductor 
lies below the conduction band whereas P-type 
semiconductor it lies above the valence band.  

 
97.  The following property of semiconductors 

cannot be determined from Hall effect:   
 (a) Semiconductor is n-type or p-type  
 (b) The carrier concentration  
 (c) The mobility of semiconductor  
 (d) The atomic concentration of semiconductor 

DMRC Electronics - 2016 

Ans. (d) : The atomic concentration of semiconductor 
can not be determined by hall effect. While the type of 
semiconductors (P type or N-type) can be determined 
by hall effect and the carrier concentration and mobility 
of the semiconductor can also be determined. The 
information of a substance is also obtained from the hall 
effect. whether the substance is metal, semiconductor or 
an insulator.  

98. The temperature coefficient of intrinsic semi 
conductors is– 

 (a) zero 
 (b) positive 
 (c) negative 
 (d) same as that of metals 

RRB JE- 29.8.2015, Shift-2 

Ans : (c) The intrinsic semiconductor has a negative 
temperature coefficient. Its resistivity decreases with 
increase in temperature. 
Example - Si, Ge 
99.  Temperature coefficient of resistance of an 

extrinsic semiconductor is   
 (a) Zero  
 (b) Positive  
 (c) Negative  
 (d) Dependent on size of specimen 

DMRC Electronics - 2014 

Ans. (b) : When a tri or pentavalent impurity is added 
to a pure semiconductor material. It becomes an 
extrinsic semiconductor material and on increasing its 
temperature, conductivity decreases and resistivity 
increases. Therefore the temperature coefficient of 
resistance of an extrinsic semiconductor is positive.  

 ( )t 0R R 1 t= + α∆  

 t 0 0R R R t= + α ∆  

 
t 0

0

R R

R t

−
α =

∆
 

 Rt = Resistance at t°C 
 R0 = Resistance at 0°C  
 ∆t = Temperature difference 

 α = Temperature coefficient 

100. Pure silicon is 
 (a) a p-type semiconductor 
 (b) an n-type semiconductor 
 (c) an intrinsic semiconductor 
 (d) an extrinsic semiconductor 

LMRC (SCTO), JE - 2016, Shift-II 

Ans : (c) The semiconductors in which no external 
impurities are added are called intrinsic semiconductor 
or purest form of semiconductor is called intrinsic 
semiconductor.  If any foreign impurity (such as 
trivalent or pentavalent) was added to it. then it, is 
called extrinsic semiconductor.  

101. When donor type impurity is added to semi–
conductor material 

 (a) electrons are generated and material is N–
type 

 (b) electrons are generated and material is P–
type 

 (c) holes are generated and material is called P–
type 

 (d) holes are generated and material is called N–
type 

RRB SSE  Bilaspur Yellow paper, 21.12.2014 

Ans : (a) The N-type impurity loses its extra valence 
electron easily when added to a semiconductor material. 
•••• This impurity increases the conductivity of the 

material by contributing a free electron. 
••••  This type of impurity has 5 valence electron and is 

called a pentavalent impurity. 
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•  Arsenic antimony bismuth and phosphorous are 
pentavalent.   

 
102. The number of valance electrons in the donor 

impurity is - 
 (a) 1 (b) 3 (c) 5 (d) 7 

RRB JE Bhopal Paper-I (Shift-II), 28.08.2015 
RRB Gorakhpur SSE-25.10.2009 

Ans : (c)  A pure semiconductor is made up of group 
14

th 
 atoms which have 4 electrons in the valence shell. 

•  The donor atoms are the atom that can replace a 
particular atom from its site and donate an extra 
electron. 

•  Typically, donor atoms are pentavalent i.e. they 
have 5valence electrons (1 more than the valence 
electron of pure semiconductor). 

103. Mobility of electrons is highest in– 
 (a) Si (b) GaAs (c) C (d) Ge 

RRB JE (Shift-2), 29.8.2015 

Ans : (b)  The highest mobility of electron will be 
gallium arsenide (GaAs). 

• Mobility of electron in GaAs - 8500cm
2
/ V-sec. 

• Mobility of electron in Ge - 3800cm
2
/V-sec. 

• Electron mobility in Si-1300cm
2
/V-sec  

Increasing order of mobility of electron- 
 Si < Ge < GaAs. 

104. The receptor energy level in a semiconductor 
is 

 (a) Zero  (b) Unlimited 
 (c) Very high (d) Near about 1 eV 

RRB JE Secundrabad (Shift-I), 18.08.2015 

Ans : (d)  

 
Ec = Conduction Energy  level  
Ev = Valence Energy level  

105. Electron pair bonding occurs when atoms– 
 (a) Lack-electrons  (b) Lack holes 
 (c) Share electrons (d) Share holes 

RRB JE (Shift-III),  26.08.2015 

Ans : (c) When a chemical bond is formed two atoms as 
a result of the sharing of electrons, then it is called a 
covalent bond. 
Example- Cl2, N2, H2, CH4 
106. Which of the following is a pentavalent material? 
 (a) Carbon (b) Boron 
 (c) Phosphorus (d) Silicon 

RRB JE (Shift-III),  26.08.2015, BEL 21.6.15 

Ans : (c) When a substance has 5 number of free 
electron in its valence shell, then that substance is called 
a pentavalent substance.  
Example - Phosphorus, Arsenic, Antimony etc.  
107. In N-type material majority carriers would be: 
 (a) Electrons (b) Holes 
 (c) Dopants (d) Slower 

LMRC JE Electronics 2016 

Ans : (a) In n-type semiconductor, large number of free 
electrons is present. Hence free electrons are the 
majority charge carriers in the n-type semiconductor.  

108. Which material may also be considered a 
semiconductor element? 

 (a) Ceramic (b) Mica 
 (c) Carbon (d) Argon 

LMRC JE Electronics 2016 
Ans : (c) Carbon material can be considered as a 
semiconductor element. Carbon has 4 electrons in its 
outer most shell because for a semiconductor element, 
there are 4 electrons in the outermost orbit. 

109. When an electron jumps from the valence to 
the conduction band, it leaves a gap. What is 
this gap called? 

 (a) Recombination (b) Energy gap 
 (c) Electron hole pair (d) Hole 

LMRC JE Electronics 2016 

Ans : (d) When an electron in a conductor moves from 
valence shell to conduction band it leaves a gap. This 
gap is called hole. Hole behave like a positive charge 
and the ability to attract electrons coming around it. In 
pure germanium or silicon, the number of electrons and 
holes generated by the  thermal energy is equal because 
a hole is generated when an electrons is released.  

110. What is an energy gap? 
 (a) The space between two orbital shell 
 (b) An energy level at which an electron can 

exist 
 (c) The energy equal to the energy acquired by 

an electron passing a 1 V electric field 
 (d) Energy difference between conduction band 

and valence band 
LMRC JE Electronics 2016, SAIL 29.3.2014 

Ans : (d) Energy difference between conduction band 
and valence band is called an energy gap. 

 
The width of the energy gap in insulators is more  than 
that of semiconductor. There is no forbidden energy 
gap in metals, both the bands are overlap.  

111. How many orbiting electron does the 
germanium atom have? 

 (a) 4  (b) 14 (c) 32 (d) 41 
LMRC JE Electronics 2016 

Ans : (c) Germanium (Ge) is a group 14(Carbon group) 
and period 4 element with atomic number 32.It has 32 
orbiting electrons with 2 in K shell, 8 in L shell, 18 is 
M shell.  
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112. The room temperature resistivity (in ohm-
meter) of pure silicon is: 

 (a) 3000 (b) 300 (c) 30 (d) 3 
LMRC JE Electronics 2016 

Ans : (a) Resistivity of pure silicon at room 
temperature is 3000 ohm-meter. The resistivity of a 
material is equal to the resistance of that material 
having unit length and cut should also be a unit square.  

113. Free electrons exist in : 
 (a) Free band (b) Second band 
 (c) Conduction band (d) Does not exist 

LMRC SC/TO Shift-2, J.E. 2016  

Ans : (c) Conduction band: The region in which free 
electrons remain is called the conduction band. In the 
case of conductors like metals, the valence band and 
conduction band overlap each other and almost all the 
charge carriers are found in the conduction band. This is 
the reason they are good conductors of electricity.   
114. Resistivity of a semiconductor by adding 

impurities 
 (a) Increases 
 (b) Decreases 
 (c) First decrease  then increase  
 (d) First increase then decrease  

RRB Allahabad Electronic (Paper-II)- 2014 

Ans : (b) When an impurity is added to a 
semiconductor then its resistivity decreases and its 
conductivity increases.  
115. Which of the following trivalent element 
 (a) Boron (b) Indium 
 (c) Aluminium (d) All 

RRB Guwahati Electronic  – 2014 
RRB Allahabad Electronic (Paper-II) – 2014 

Ans : (d) Trivalent element 
1. Boron (5)= 2,    3 
2. Indium(49)= 2,    8,   18 18, 3 
3. Aluminium (13)=2,    8,    3 
All element are trivalent element. 

116. In an intrinsic semiconductor the fermi level is 
 (a) Closer to valence band. 
 (b) Closer to conduction band. 
 (c) Within the balance band. 
 (d) Midway between the valence and conduction 

bands. 
UPMRC (SCTO) - 14.04.2021 

Ans : (d) The Fermi level in an intrinsic semiconductor 
is nearly midway between the conduction and valence 
band. 
Fermi level is the highest energy state occupied by 
electrons in a material at absolute zero temperature is 
known as the Fermi level.  

 
117. Which of the following is a correct statement 

about P–type semiconductors? 
 (a) They are negatively charged. 
 (b) They are positively charged 
 (c) They are neutral 
 (d) Some are positive while some are negative 

LMRC SC/TO Shift-2  J.E. 2016 

Ans : (c) P-type and N-type semiconductor are 
electrically neutral.  
P-type semiconductor- A p-type semiconductor is 
formed by adding a third group element such as Al, B, 
Ga, In. As a doping element an impurity added creates a 
vacancy of electrons. The impurity atom is surrounded 
by four silicon atom.   

• The semiconductor having holes as majority charge 
carriers and electrons as a minority charge carrier is 
called a p-type semiconductor. 

• They are neutral.   
118. Forbidden energy gap in Silicon is: 
 (a) 1.1 eV (b) 2.4 eV  
 (c) 0.72 eV (d) 0.97 eV 

LMRC SC/TO Shift-2  2016 

Ans : (a) The Forbidden energy gap (∆Eg) for silicon is 
1.1eV. 
The energy gap between the conduction band and 
valence band is known as the forbidden energy gap i.e.  

∆Eg = (C.B)min– (V.B)max 

 
119. N–type semiconductors are formed by adding: 
 (a) Divalent impurities to pure semiconductor 
 (b) Trivalent impurities to pure semiconductor 
 (c) Tetravalent impurities to pure semiconductor 
 (d) Pentavalent impurities to pure 

semiconductor 
LMRC SC/TO Shift-2  J.E. 2016 

Ans : (d) An N-type semiconductor is formed when a 
small amount of pentavalent impurity is added to a pure 
germanium or silicon crystal. The addition of 
pentavalent impurity produces a large no. of free 
electrons in the host crystal. To explain the formation of 
N-type semiconductor let us introduce a pentavalent 
impurity atom into the lattice of pure silicon. 
120. The energy of a photon of light whose 

wavelength is 620 nm equals the band gap of a 
semi conducting material. What is the 
minimum energy required to create a hole 
electron pair? 

 (a) 2 eV  (b) 0.72 eV 
 (c) 0.125 eV (d)0.5 eV 

LMRC SC/TO Shift-2  J.E. 2016 

Ans : (a) Given that,  

 λ = 620 nm = 620×10
–9

 m = 0.620×10
–6

m 

  = 0.620µm 

 
( )g

1.24
E

m
=

λ µ

1.24

0.620 m
=

µ
  = 2eV 

121. If a small amount of phosphorous is added to 
germanium, then: 

 (a) The conductivity decreases 
 (b) Silicon becomes a P–type semiconductor  
 (c) Phosphorous becomes an acceptor impurity  
 (d) There will be more free electrons than holes 

in semiconductor 
LMRC SC/TO Shift-2  J.E. 2016 
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Ans : (d) If a small amount of phosphorous is added to 
germanium, then There will be more free electrons than 
holes in semiconductor. 
 The elements whose atom have five valence electrons 
are called pentavalent impurities e.g. Phosphorus (P), 
Arsenic (As), Antimony (Sb), Bismuth (Bi) etc. 
•••• These impurities are also called donor impurities 
because they donate an extra free electron. 
•••• Thus, the n-type semiconductor is obtained if we 
doped phosphorus with  germanium. 
122. Which of the following will serve as a donor 

impurity in silicon? 
 (a) Boron (b) Indium 
 (c) Germanium (d) Antimony 

LMRC SCTO Shift-I–2016 

Ans : (d) When a pentavalent impurity is added to an 
intrinsic or pure semiconductor (Silicon or germanium), 
then it is said to be an n-type semiconductor.  
• Pentavalent impurities such as Phosphorus (P), Arsenic 
(As), Antimony(Sb), etc are called donor impurities.  
123. In an n-type semiconductor, as the donor 

concentration ND increases, the Fermi level EF. 
 (a) Remains unaltered  
 (b) Moves towards the conduction band 
 (c) Move towards the center of forbidden energy 

gap  
 (d) May or may not move depending on 

temperature  
DMRC Electronic, 2016 

Ans. : (b) In an N-type of semiconductor, as the donor 
concentration ND increases, the fermi level Ef moves 
towards the conduction band or the Fermi level moves 
away from the center of energy gap and the 
conductivity increases.  
124. The intrinsic carrier concentration of silicon 

sample at 300K is 2.5 ×××× 10
16

/m
3
. If after 

doping, the number of majority carriers is 5 ×××× 
10

20
/m

3
, the minority carrier density is– 

 (a) 1.25 × 10
12

/m
3
 (b) 0.125 × 10

12
/m

3
 

 (c) 2.5 × 10
20

/m
3
 (d) 0.5 × 10

4
/m

3 

DMRC Electronic, 2014 

Ans. : (a)  
Given that, ni = 2.5×10

16
/m

3
 , n0 = 5 ×10

20
/ m

3
 

  2

0 0 in p n=  

    
2

i
0

0

n
p

n
=  

    
16 2

0 20

(2.5 10 )
p

5 10

×
=

×
 = 1.25 × 10

12
/m

3 

125. Conduction electrons have more mobility than 
holes because they– 

 (a) Are lighter 
 (b) Have negative charge 
 (c) Need less energy to move them 
 (d) Experience collision frequency 

RRB JE (Shift-I), 29.08.2015 

Ans : (c) Electron require low energy for mobility as 
they suffer low resistance during their motion as 
compared to holes. 

 
2d

d

V
cm / V sec.

E
µ = −  

126. The mean free path for electron drift.......... 
with purity. 

 (a) Increases 
 (b) Decreases 
 (c) First increases then decreases 

 (d) Remain same 
RRB SSE (Shift-III), 01.09.2015 

Ans : (a) Mean free path is defined as the average 
distance an electron travels between two successive 
collisions. 

••••  As the impurity increases an electron suffers more 
collision because of impurity atoms. 

••••  The mean free path for electron drift increases with 
purity. 

127. On what avalanche breakdown depends 

 (a) Doping (b) Collision 

 (c) Ionization (d) Recombination 
RRB JE Secundrabad (Shift-I), 18.08.2015 

Ans : (b) Avalanche breakdown:–  

Avalanche breakdown is a phenomenon that can occur 
in both insulating and semiconducting material. It is a 
form of electric current multiplication that can allow 
very large currents within materials which are otherwise 
good insulators. It is a type of electron avalanche. The 
avalanche process occurs when carriers in the transition 
region are accelerated by electric field to energies 
sufficient to create mobile or free electron-hole pairs via 
collisions with bound electrons.  
128. Merging of a free electron and a hole is called : 

 (a) Recombination (b) Neutralization 
 (c) Restriking (d) Zeroing 

LMRC SC/TO Shift-2  J.E. 2016 
Ans : (a) Merging of a free electron and a hole is called 
Recombination. Semiconductors are characterized by 
two types of mobile carriers electrons in the conduction 
band and holes in the valence band. Both bands are 
separated by a energy gap. When an electron loses energy 
and falls into the valance band, it gets neutralized by a hole 
that absorbs its energy. This process is called 
recombination and the energy of recombination will 
energy as a photon. Its inverse is generation. 
129.  At 300 K temperature the Fermi level of an N-

type semiconductor is 0.3 eV. The new position 
of the Fermi level at 360 K will be–  

 (a) 0.36 V (b) 0.03 eV 
 (c) 30 eV  (d)  0.3 eV  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (a) : N-type  

C
F C

D

N
E E kTlog

N
= −  

C
C F

D

N
E E kTlog

N
− =  

T = 300 K , C

D

N
0.3 300k log

N
=   …(i) 

  T = 360,  

C
C F1

D

N
E E 360k log

N
− =   …(ii) 
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Equation (ii) divided by equation (i)– 

1C FE E 360

0.3 300

−
=  

1C F

360 0.3
E E

300

×
− = 0.36eV=  

130.  Ge and Si have : 
 (a) Negative temperature coefficient of 

resistivity  
 (b) Positive temperature coefficient of resistivity 
 (c) High resistance  
  (d)  Low resistance  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (a) : In semiconductor as the temperature 
increases more and more electrons are excited from the 
valence band to conduction band. 

••••  Hence the concentration of electrons and holes both 
increases. 

•••• The increase in carrier concentration increases 
conductivity and subsequently decreases resistivity.  

•••• Hence Si and Ge have a negative temperature 
coefficient with respect to resistivity.  

131.  Discrete energy level formed due to doping in 
n-type material is called: 

 (a) Acceptor energy level 
 (b) Mid energy level 
 (c) Donor energy level 
 (d)  Intermediate energy level 

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (c) : For an n-type semiconductor, there are more 
electron in the  conduction band than there are holes in 
the valence band. This leads to formation of donor 
energy level below conduction that the probability of 
finding a hole at the valence band edge. Therefore, the 
Fermi level is closer to the conduction band in n-type 
semiconductor and it lies in the forbidden energy gap 
nearer to the conduction band. 

 

 
132.  Which of the following is not used for doping a 

pure silicon crystal? 

 (a) Germanium  (b) Boron 

 (c) Gallium (d) Indium 
LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (a) : It is either doped with III-A group element 
(B, Al, Ga, In) to make a p type semiconductor or it is 
doped with a V-A group element (N, P, As, Sb) to make 
n-type semiconductor.  
Germanium is a IV-A group element hence it cannot be 
doped with Si to improve its conductivity. 

133. Which of the following element is pentavalent? 
 (a) Boron (b) Gallium 
 (c) Indium (d) Arsenic  

LMRC JE (S&T) 12.05.2018 
Ans : (d) Pentavalent element is P, As, Sb, Bi. 
Pentavalent materials are those materials that have 5 
electrons in their valence shell. 
V-A group elements are pentavalent materials ( N, P, As, 
Sb, Bi). 
134. Beyond certain temperature, the forbidden 

gap in insulators can be crossed when 
dielectric strength of solid breaks down under: 

 (a) Low voltage (b) High voltage 
 (c) High pressure (d) Low pressure 

UPMRC JE-20.01.2020, 4 to 6 PM 
LMRC JE (S&T) 12.05.2018 

Ans. (b) : Beyond certain temperature, the forbidden 
gap in insulators can be crossed when dielectric strength 
of solid breaks down under High voltage. The atoms in 
insulating materials have very tightly-bound electrons 
which resists the flow of free electrons. 

••••  Insulators can not resist indefinite amounts of 
voltage. 

••••  When large voltage is applied, any insulating 
material will fail to resist to the electrical "Pressure" 
and then current flow will occur. 

••••  Current through an insulator in case of breakdown is 
non linear. 

••••  Dielectric strength is the voltage required to cause 
dielectric breakdown, that is, to force current through 
an insulating material.   

 
135.  The conductivity of intrinsic semiconductor 

increases with increasing _____because 
increase in hole-electron pairs is greater than 
decrease in their mobility. 

 (a) Humidity coefficient 
 (b) Humidity 
 (c) Temperature 
 (d) Temperature coefficient 

NMRC Electronics 14.09.2019,  12:00 – 2:15 PM 

Ans. (c) : The conductivity of intrinsic semiconductor 
increases with increasing temperature because increase 
in hole-electron pairs is greater than decrease in their 
mobility.  

136.  The number of valence electrons of the 
element silicon with atomic number 14 is−−−−  

 (a) 3 (b) 5  
 (c) 8 (d) 4 

RRB JE- 01.09.2019 
RRB Allahabad  JE-19.12.2010 
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Ans. (d) : Silicon has 4 valence electrons in its 
outermost orbit. 
 Si (14) = 2, 8, 4 
Silicon is a semiconductor material, which is used in 
many electronic  instruments.  

137.  Which of the following statements is FALSE 
regarding semiconductor devices?  

 (a) Current and holes move opposite to each other  
 (b) Holes are majority charge carriers in p-type 

semiconductors  
 (c) Current and electrons move opposite to each 

other 
 (d) Electrons and holes move opposite to each 

other 
UPMRC (SCTO) 14.04.2021 

Ans. (a) : In a semiconductor, current flows in the 
opposite direction to the flow of electrons and in the 
direction of flow of holes. The space vacated by 
electron is called hole which has a positive charge. 
Electron has negative charge so electron and holes are 
opposite to each other. In p-type semiconductor, holes 
are majority charge carriers and electrons are minority 
charge carriers. In an N-type semiconductor, electrons 
are the majority charge carriers and holes are the 
minority charge carriers.   

138.  If semiconductor M has a knee voltage of        
0.7V where as semiconductor N has knee 
voltage of 0.3 V then  

 (a) M is silicon,  N is germanium 
 (b) M is germanium, N is silicon  
 (c) M is silicon, N is germanium arsenide  
 (d) M is germanium arsenide, N is silicon  

UPMRC (SCTO) 14.04.2021 

Ans. (a) : Knee voltage of Germanium and Silicon is 
respectively 0.3V and 0.7 V thus M is Silicon and N is 
Germanium.  

139.  If semiconductor X has an energy band gap of 
0.67 eV where as semiconductor Y has an 
energy band gap of 1.1 eV. then,  

 (a) X is Germanium arsenide; Y is silicon  
 (b) X is silicon; Y is germanium arsenide  
 (c) X is silicon; Y is germanium 
 (d) X is germanium; Y is silicon 

UPMRC (SCTO) 14.04.2021 
Ans. (d) : If semiconductor X has an energy band gap of 
0.67 eV where as semiconductor Y has an energy band gap 
of 1.1 eV. Then, X is germanium and Y is silicon. 
The band gap of a semiconductor is the minimum 
energy required to excite an electron that is stuck in its 
bound state into a free state where it can participate in 
conduction. 

140.  The drift of a hole in a semiconductor is 
brought by-  

 (a) The vacancy being filled by an ion  
 (b) The vacancy being filled by a valence 

electron from a neighbouring atoms  
 (c) The vacancy being filled by a free electron  
 (d) The movement of an atom in the solid  

RRB JE 31.08.2019 

Ans. (b) : The drift of a hole in a semiconductor is 
brought by the vacancy being filled by a valence 
electron from a neighbouring atoms. Electron and hole 
pair are formed by breaking of covalent band.  

141.  Which of the following is NOT a semiconductor?  
 (a) Wood  (b) Selenium  
 (c) Germanium (d) Silicon  

RRB JE 31.08.2019 

Ans. (a) : Wood is not a semiconductor because 
semiconductor has 4 valence electrons. Due to zero free 
electron the flow of charge in a wood is not possible. 
Wood is an insulating material but Germanium, 
selenium and silicon are semiconductor materials.  

142.  If temperature will increase, the conductivity 
of semiconductor will:  

 (a) Increase  (b) Remains the same 
 (c) Decrease  (d) Decrease rapidly  

DFCCIL S&T 17.04.2016, Shift-II 

Ans.(a): The conductivity of an intrinsic semiconductor 
depends on the number of electron-hole pairs and 
mobility. An increase in temperature the number of 
electron -hole pairs increases, while its mobility 
increases. Semiconductors have a negative temperature 
coefficient of resistance because an increase in 
temperature leads to an increase in conductivity and 
decrease in resistivity.  

143.  Which one of the following element has 
Forbidden energy band approximately equal 
to 6 eV?  

 (a) Metal  (b) Insulator   
 (c) Conductor (d) Semiconductor 

DFCCIL S&T 17.04.2016, Shift-II 

Ans. (b):  

 
Forbidden energy gap-The energy difference between 
the top of valance band and the bottom of the 
conduction band is known as forbidden energy gap. The 
current flowing through the materials is due to the 
electron transfer from the valence band to conduction 
band. 
Insulator do not conduct electricity because a large 
amount of energy is needed for the electron to cross the 
forbidden energy gap. Hence for an insulator the 
forbidden gap is approximately equal to 6 eV.  

144.  A Si sample is doped with 10
17

 Arsenic 
atoms/cm

3
. Displacement of EF relative to Ei is 

_____. 
  (a)  Positive, 0.589 eV 
 (b) Negative, 0.589 eV    
 (c) Positive, 0.407 eV 
 (d) Negative, 0.407 eV  

DFCCIL S&T 11.11.2018, 4:30 PM-6:30 PM 

Ans. (c) :

  
 ND >> ni, 

  n = ND  and ni = 1.5 × 10
10 

 p = 
2 20

3 3i

17

D

n 2.25 10
2.25 10 cm

n 10

−×
= = ×  
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 D
F i

i

N
E E kT n

n
− = l  

 =
17

10

10
0.0259 n

1.5 10

 
 × 

l  

Hence, Displacement of EF relative to Ei = 0.407eV.  

145.  Probability of energy state EF (Fermi level) 
Occupied by an electron at absolute 
temperature can be approximated as ______. 

 (a) 0.5 (b) 0  
 (c) 0.25 (d) 1 

DFCCIL S&T 11.11.2018, 4:30 PM-6:30 PM 

Ans. (a) : Probability of energy state EF (Fermi level) 
Occupied by an electron at absolute temperature can be 
approximated as 50% or 0.5. 

 
146. In a semiconductor, drift current is due to : 
 (a) volume gradient 
 (b) diffusion of charge  
 (c) concentration gradient 
 (d) applied electric field 

DFCCIL EE 17.04.2016, Shift-II 

Ans. (d) : In a semiconductor, drift current is due to 
applied electric field.  
 Total drift current (Id)- 

 ( )d p n
I qE .p .n .A= µ + µ  

Where, 
 E = Electric field  intensity 
 q = charge 

 µp = hole mobility 

 µn= electron mobility 
 A = Area 
 n =Electron concentration 

 p = hole concentration  

147. The energy which any electron possesses at 0 K 
is: 

 (a) Valence energy (b) Conduction energy 
 (c) Energy (d) Fermi level 

DFCCIL EE 17.04.2016, Shift-II 

Ans. (d) : Fermi energy- The highest energy level that 
an electron can occupy at 0ºK is known as the Fermi 
level. The Fermi level  lies between the conduction 
band and valence band because at absolute zero (0ºK) 
temperature, the electron are all in the lowest energy 
state.  

148. Assertion A : Si can be operated at high 
temperature 

 Reason R : Energy gap of Ge is more than Si 

 (a) R is correct but A is not correct 
 (b) A is correct but R is not a suitable reason for it 
 (c) A is correct and R is the suitable reason for it 
 (d) A is correct but R is not correct  

DFCCIL EE 17.04.2016, Shift-II 

Ans. (d) : Silicon (Si) can be operated at high 
temperature and energy gap of Ge is less than Si.  
Property of Si & Ge- 

3 13 10

in at 300 k (Per cm ) 2.5 10 1.5 10

Maximumoperating temperature 75º Cor100º C 175º Cor 200º C

Melting point 938.2º C 1414º C

Leakage current A nA

Conductivity per degreeincrease 6% 7%

× ×

µ

Property Ge Si

 

149.  When pure germanium is doped in phosphorus  
atom, what does it become? 

 (a) an insulator 
 (b) N-type semiconductor 
 (c) P-type semiconductor 
 (d) Photo transistor 

NMRC Electronics 14.09.2019,  12:00 – 2:15 PM 

Ans. (b) : When a pentavalent impurity such as 
phosphorous,  bismuth, arsenic, and antimony is doped in a 
pure germanium then it is becomes a N-type semiconductor.   

150. To obtain the P–type semiconductor: 
 (a) A pentavalent Impurity is added 
 (b) A trivalent Impurity is added 
 (c) Both are added 
 (d) None of these  

RRB SSE Secunderabad Red Paper, 21.12. 2014 

Ans : (b) There are two types of semiconductor materials- 
(i) Intrinsic semiconductor  
(ii) Extrinsic semiconductor 
• Intrinsic semiconductor is a pure semiconductor such 

as  Germanium and Silicon. 

•  When a trivalent impurity such as, Aluminium, 
Boron, Gallium and Indium is doped with a pure 
semiconductor (Silicon or Germanium) then it forms 
a p-type semiconductor.  

151.  In optoelectronic devices, transition occurs in:  
 (a) N-type semiconductors  
 (b) P-type semiconductors  
 (c) Conductors  
 (d) Insulators  

DMRC Electronics 11.04.2018, 12:15 to 2:30 PM 
Ans. (b) : Optoelectronic: A semiconductor diodes in 
which carriers are generated by photons (photo-
excitation) are called optoelectronic devices.  
1. Photodiodes used for detecting optical signal (photo 

detectors).  
2. Light emitting diodes (LED) which convert electrical 

energy into light. 
3. In optoelectronic devices, transition occurs in p-type 

semiconductors.  
4. Transition depend on doping and temperature.   

152. Bakelite is a  
 (a) Insulator 
 (b) Semiconductor 
 (c) High resistivity conductor  
 (d) Low resistive conductor 

RRB Guwahati Electronic- 2014, AAI 26.4.2015 
Ans : (a) Bakelite is a insulator. Bakelite is an example 
of a thermosetting polymer and also a type of phenol-
formaldehyde polymer. These are obtained by the 
condensation reaction of phenol with formaldehyde in 
the presence of either an acid or a base catalyst.    
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153. The correct sequence of increasing order of 
electrical resistivity of the given materials is – 

 (a) Diamond, doped germanium, silicon, gold  
 (b) Gold, silicon, doped germanium, diamond  
 (c) Gold, doped germanium, silicon, diamond  
 (d) Gold, diamond, silicon, doped germanium  

LMRC SCTO Shift-I–2016 
Ans : (c)  

Material Resistivity (ΩΩΩΩ-m) 
Silver 1.59 × 10

–8
 

Copper 1.68 × 10
–8

 

Gold 2.4 × 10
–8 

Aluminium 2.88 × 10
–8

 

Tungsten 5.6 × 10
–8

 

Platinum 10.6 × 10
–8

 

Manganin 48.2 × 10
–8 

Mercury  98 × 10
–8

 

Nichrome 100 × 10
–8

 

Germanium 1 - 500 × 10
–3

 

Silicon 0.1  - 60 

Diamond  1.0 × 10
11 - 1.0 × 10

18
 

Increasing order of electrical resistivity - 
Gold, doped germanium, silicon, diamond. 

154. Susceptibility for Paramagnetic materials is :  
 (a) Positive and small 
 (b) Negative and small 
 (c) Positive and large 
 (d) Negative and large 

LMRC JE Electronics 2016 
Ans : (a) Paramagnetic material have very small 
susceptibility and have positive susceptibility. In 
paramagnetic material net atomic dipole moment of an 
atom is not zero. The atom of paramagnetic substances 
have permanent dipole moment due to unpaired Spin.  
Relative permeability is slightly greater than 1.  

Ex.– Al, Na, Pt, Mn   
155.  Which of the following is NOT an example of a 

semiconductor material? 
 (a) Silicon  (b) Copper  
 (c) Germanium  (d) Arsenic  

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

Ans. (b) : Copper is not an example of a semiconductor 
material. Silicon, germanium and arsenic are example of 
semiconductor material and copper is a conductor material.   
156. The temperature coefficient of resistance of an 

insulator is : 
 (a) Positive and independent of temperature  
 (b) Negative and independent of temperature  
 (c) Negative and dependent on temperature  
 (d) Positive and dependent on temperature  

LMRC JE Electronics 2016 
RRB Patna/Allahabad ESM-III, 30.01.2011 

Ans : (c) The temperature co-efficient of resistance of 
an insulator is negative and dependent on temperature.  

 

157. Varnishes protect the insulating materials against 
 (a) dust and oil 
 (b) moisture, dirt and oil 
 (c) moisture and fire hazards 
 (d) None of the above 

RRB Chandigarh SSE-26.02.2012 
Ans : (b) Varnishes protect the insulating materials 
against moisture, dirt and oil.  
Properties of Good Varnish - 
(i) It should be soft. 
(ii) It should be dry quickly. 
(iii) Is should not shrink or crack after drying.  

158. Which one of the following material is not a 
Piezoelectric Material? 

 (a) BaTiO3 (b) Quartz 
 (c) Rochelle Salt (d) Yttrium garnet 

RRB Allahabad SSE19.12.2010 

Ans : (d) When a varying potential applied to the 
proper axis of a crystal there is a change in dimension 
of the crystal. It is known as Piezo-electric effect.  
Ex. - BaTiO3, Quartz, Rochelle salt.   
159. When an intrinsic silicon crystal gains 

sufficient heat (thermal energy) then: 
 (a) some valence electrons join their covalent 

bonds to jump the gap into conduction band. 
 (b) Valence electrons drop out for stability.  
 (c) some valence electrons break covalent bonds 

to jump the gap into conduction band. 
 (d) all valence electrons break their covalent 

bonds. 
RRB Allahabad SSE-19.12.2010 

Ans : (c) When an internal silicon crystal receives 
sufficient heat (thermal energy) the valence electrons 
break the covalent bond to escape from the conduction 
band gap. 
Silicon removes and replaces an atom of a semi 
conductor with five valencies in the crystal.  
160. If temperature of a pure silicon specimen is 

increased, then 
 (a) Only number of free electrons increase. 
 (b) Only number of free holes increase. 
 (c) Number of free holes and free electrons 

increases. 
 (d) Only number of free holes decrease. 

RRB Mumbai JE 05.10.2008 

Ans : (c)  If temperature of a pure silicon specimen is 
increased, then number of holes and free electrons 
increases because holes and electrons are connected 
with co-valent bond, when the temperature increases 
co-valent bond breaks and co-valent bond looses holes 
and electrons. 

161.  Which of the following are used in making 
resistance temperature detectors?  

 (a) Nickel (b) Tungsten 
 (c) Copper (d) All these 

RRB Mumbai SSE-05.10.2008 

Ans. (d) : When temperature changes the resistance of 
the conductor also changes. It is used to measure 
temperature. Platinum, Nickel, Copper are used in 
making resistance temperature detector. Resistance 
temperature detector also known as RTD sensors. It is 
similar to thermistor. Both RTD and thermistor have 
different temperature dependence.  
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162. The electron-hole mobility ratio in germanium 
is: 

 (a) (1.2) : 1 (b) (2.8): 1  
 (c) 1 : 1 (d) 2 : 1 

DFCCIL EE 17.04.2016, Shift-II 
RRB JammuJE25.10.2009 

RRB Mumbai SSE 05.10.2008 

Ans. (d) : The mobility of electron is often greater than 
that of holes because the effective mass of electrons is 
often smaller than the effective mass of holes. 
The electron-hole mobility ratio in germanium is 2:1 

 2 2
e

2 2
h

1300cm / V.s 3800cm / V.s

500cm / V.s 1800cm / V.s

µ

µ

Mobility Silicon Germanium

 

In germanium (Ge)- 
2

e 3800cm / Vsµ =  

 2

p
1800cm / Vsµ =  

 e

p

3800
2 :1

1800

µ
=

µ
≃  

163. In insulators, the energy gap between valence 
and conduction bands is – 

 (a) Very small  (b) Very large  
 (c) Overlapped (d) 1 eV 

Konkan Railway STA-2017 
RRB Mumbai SSE 19.12.2010 

Ans. (b)  In insulators, the energy gap between valance 
band and conduction bands is very large (above 5eV) 
while conductors have smallest energy gap. 

•••• An insulator does not have any electrons in its 
conduction band at room temperature. 

•••• This implies that the energy of the electrons at room 
temperature is insufficient to jump from the valence 
band to the conduction band 

 
164.  What are the elements of Nucleus of an atom? 
 (a) Both neutron and proton 
 (b) Neutron  
 (c) Electron 
 (d) Proton 

DMRC JE 20.04.2018 

Ans. (a) : The nucleus is at the centre of the atom. It 
consists of protons and neutrons. It is positively charged 
due to the presence of protons. 

165.  What happens internally in atomic level when 
external electric field is applied to an intrinsic 
semiconductor? 

 (a) More number of electron holes pair 
combination will be evolved 

 (b) More number of electron holes pair 
combination will be broken  

 (c) No electron holes pair combination will be 
broken 

 (d) It will behave as extrinsic semiconductor 
DMRC JE 20.04.2018 

Ans. (b) : Semiconductor in its purest form (without 
any impurity) is known as intrinsic semiconductor. 
When external electric field is applied to an intrinsic 
semiconductor then more number of electron holes pair 
combination will be broken.  

166.  The gap between valence band and conduction 
band is known as : 

 (a) forbidden energy gap (b) air gap  
 (c) corona gap  (d) spark over gap 

DMRC JE 20.04.2018 

Ans. (a) : The gap between the valence band and the 
conduction band is called forbidden energy gap. The 
forbidden energy gap in the conductor is negligible and 
highest in the insulators. 
 Conductor < Semiconductor < Insulator  

Material  Eg 

insulator   > 5 ev 
semiconductor   ≃ 1 ev 

 Si   1.1 ev 
 Ge   0.72 ev 
 GaAs   1.43 ev  

167. Conduction bands and valence bands overlap in:- 
 (a) Conductor (b) None of these 
 (c) Semiconductor (d) Insulator 

Konkan Railway STA-2017 
Ans : (a) In conductor, the conduction band and valance 
bands are overlap to each other.  

 
168. Which function is used to find the probability 

of an electron existing as a function of energy 
level? 

 (a) Gauss 
 (b) Geometric distribution 
 (c) Fermi-Dirac 
 (d) Cumulative distribution 

Konkan Railway STA-2017 
Ans : (c) Fermi–Dirac distribution function tells about 
the probability of occupancy of the particular energy 
state by fermion.  
Fermi–Dirac distribution function at temperature T 
reads as follow:-  

  ( ) ( )FE E / KT

1
f E

1 e
−

=
+

   

Where,  
K = Boltzmann constant   
E = Energy of the particle  
EF = Highest energy level of the particle at 0°K.  

169. In a p–n junction the potential barrier is due to 
the charges on either side of the junction. 
These charges are : 
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 (a) majority carriers 
 (b) minority carriers 
 (c) Both majority as well as minority carriers 
 (d) fixed donor and acceptor ions 

Konkan Railway TA-2017 
Ans : (d)  

 
In a p-n junction the potential barrier is due to the 
charge on either side of the junction these charges are 
fixed donor and acceptor ions in p-side. 
170. The process of adding pentavalent and trivalent 

impurities to a pure semiconductor is called: 
 (a) refining (b)  defusing 
 (c) mixing (d)  doping 

RRB Jammu SSE-2013 
LMRC JE 2016 

Konkan Railway SSE-2015 
RRB Chandigarh 2014 

Ans : (d) The process of adding pentavalent and 
trivalent impurities to a pure semiconductor is called 
doping. 
The semiconductor obtained by adding impurities is 
called extrinsic semiconductor and the free electron that 
is obtained by adding impurities does not bonding with 
anyone, for which obtained free flowing current. 

171.  Conduction takes place when an electron 
jumps from: 

 (a) valence band to conduction band 
 (b) valence band to forbidden band 
 (c) conduction band to valence band 
 (d) forbidden band to valence band 

RRB Chandigarh SSE-25.10.2009 

Ans. (a) The electrons jump from the Valency band to 
the conduction band due to which the current starts 
flowing. 
The electrons in the insulator require more energy to 
move from valency band to conduction band but 
conductor needs the least energy.   

 
172. Forbidden energy gap in an atom is the gap 

between the :  
 (a) 1st and Valence band  
 (b) 1st and 2nd band  
 (c) 2nd and valence band  
 (d) valence band and conduction band 

RRB Mumbai C& G JE-25.10.2009 

Ans : (d) Forbidden energy gap in an atom is the gap 
between the valence band and conduction band.  

 

173.  Fermi level in a p-type semiconductor lies close 
to which one of the following? 

 (a) The top of the valence band 
 (b) The bottom of the valence band  
 (c) The top of the conduction band 
 (d) The bottom of the conduction band 

RRB Gorakhpur SSE-25.10.2009 

Ans. (a) : In p-type semiconductor Fermi level lie just 
above the top of the valence band and in n-type 
semiconductor just below the lowest level of conduction 
band.  

   
174. In pure silicon, major part of the drift current 

in due to free electrons because.............. 
 (a) There are more free electrons than holes 
 (b) Free electrons are in the valence band 
 (c) Mobility of electrons is greater than the 

mobility of holes 
 (d) Diffusion constant of electrons in greater 

than that of holes 
RRB Gorakhpur-25.10.2009 

Ans : (c) Electron has mass slightly greater than hole 
and velocity of both electron and hole are same, so that 
electron has slightly higher mobility than hole. This is 
the cause, in pure silicon, major part of the drift current 
is due to free electrons.  
175. N-Type semiconductor is obtained by doping 

silicon with- 
 (a) Germanium (b) Gallium 
 (c) Phosphorous  (d) Boron 

DMRC JE-10.04.2018 

Ans. (c) :  N-type semiconductor is obtained by doping- 
� Phosphorous (P) 
� Nitrogen (N) 
� Arsenic (As) 
P-type semiconductor is obtained by doping- 
� Indium (In) 
� Boron (B) 
� Gallium (Ga) 

176. At room temperature, the current in an 
intrinsic semiconductor is due to- 

 (a) Holes  (b) Electrons  
 (c) Holes and electrons  (d) Ions 

DMRC JE-10.04.2018 

Ans. (c)  At room temperature, the current in a intrinsic 
semiconductor is due to holes and electrons. i.e., the 
electrons which have been free from their lattice 
positions into the conduction band can move through 
the material in addition, other electron can hole between 
lattice positions to fill the vacancies left by the free 
electrons. This additional mechanism is called hole 
conduction because it is as if the holes are migrating 
across the material in the direction opposite to the free 
electron movement.         
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177.  Principle of Hall Effect is used in the 
construction of which one of the following? 

 (a) Ammeter (b) Voltmeter  
 (c) Galvanometer (d) Gauss meter 

RRB Jammu JE-25.10.2009 

Ans. (d) : Principle of Hall effect is used in the 
construction of Gauss meter. 
Hall's effect is used to measure carrier concentration. 
Some other applications of Hall's effect– 
• Measurement of mobility. 
• Measurement of magnetic flux density. 
• Measurement of displacement. 
• Measurement of power in EM waves. 
• Conductivity of semiconductor 
• Resistivity of semiconductor 
• It can also be used to determine whether the given 
material is n-type, p-type, intrinsic or metal.  
178. What is the resultant charge in a body 

whenever the number of protons equal the 
number of electrons in it?  

 (a) positive charge  
 (b) sometimes positive and sometimes negative 
 (c) zero charge  
 (d) negative charge  

RRB Malda SSE 25.10.2009 
Ans (c) : When an atom has an equal number of 
electrons and protons, it has an equal number of 
negative electric charges (the electrons) and positive 
electric charges (the protons). The total electric charge 
of the atom is zero and the atom is said to be neutral.  

179.  Pentavalent impurities:   
 (a) Have three valency electrons  
 (b) Introduce holes when added to a 

semiconductor material  
 (c) Are introduced by adding aluminium atoms to 

a semiconductor material 
 (d) Increase the conduction of a semiconductor 

material 
RRB Malda SSE-25.10.2009 

Ans. (d) : Pentavalent impurities increase the 
conduction of a semiconductor material. Pentavalent 
impurities are the atom with five valance electrons used 
for the doping of semiconductor i.e. Arsenic (As), 
Phosphorous (P) Antimony (Sb) etc.    
180. With increase in temperature, the resistance of 

semiconductors :  
 (a) Increases 
 (b) Decreases 
 (c) Do not change  
 (d) May increases of decreases  

RRB Allahabad JE-25.10.2009 
Ans : (b) When the temperature increased in the 
semiconductor, the forbidden gap between the two bands 
becomes very less and the electrons move from the 
valance band to the conduction band. When the 
temperature is increased in a semiconductor, the density 
of the charge carriers also increases and the resistivity 
decreases.  

181. The donor atoms in an N-type semi-conductor 
at normal temperature_____: 

 (a) carry a positive charge 
 (b) carry a negative charge 

 (c) are neutral 
 (d) None of these 

RRB Bhopal TM SSE-25.10.2009 
Ans : (a) The donor atom in an n-type semiconductor at 
normal temperature is carry a positive charge. 
182. Which among the following is termed as the 

drift velocity of the charge carrier per unit 
electric field? 

 (a) Resistivity (b) Current density 
 (c) Mobility (d) Relative permittivity 

RRB Allahabad SSE-09.09.2012 
Ans : (c) Mobility is formally defined as the value of 
the drift velocity per-unit of electric field strength. 
Thus, the faster the particle moves at a given electric 
field strength, the larger the mobility.  

dV E= µ  
Where,  
 Vd= Drift Velocity  
 µ = Mobility  
 E= Electric–field.   
183. A hole is the vacancy created when.............. 
 (a) a free electron moves on application of 

electric field 
 (b) an electron breaks its covalent band 
 (c) an atomic core moves 
 (d) an electron reverts from conduction band to 

valence band 
RRB Bangalore SSE-09.09.2012 

Ans: (b) An electron is dislodged from covalent bond to 
create hole. 

 
 When an electrons breakes a covalent bond and moves 
away a vacancy is created in the broken covalent bond. 
This vacancy is called hole. Free electron and hole are 
always generated in pairs.  
184. Donor impurity atom in a semiconductor result 

in new.............. 
 (a) wide energy band 
 (b) narrow energy band 
 (c) discrete energy level just below conduction 

level 
 (d) discrete energy level just above valence level  

RRB Kolkata SSE-09.09.2012 
Ans : (c) Donor impurity atom in a semiconductor 
results in new discrete energy level just below 
conduction band.   

185. A n-type semiconductor is____: 
 (a) positively charged 
 (b) negatively charged 
 (c) electrically neutral 
 (d) not used in semiconductor devices 

RRB Kolkata SSE-09.09.2012 
Ans : (c) n-type semiconductor is electrically neutral. 
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186. In a semiconductor, movement of charge 
carriers under influence of an electric field is 
called.............. 

 (a) diffusion (b) drift 
 (c) mobility (d) conductivity 

RRB Bhopal SSE-09.09.2012 
Ans : (b) In a semiconductor, movement of charge 
carriers under influence of an electric field is called drift. 
When we apply potential-difference across two ends of a 
conductor the electrons experience a force in the direction 
opposite to the electric field. The average velocity at which 
these electrons drift inside the conductor on application of 
electric field is called drift velocity.  
187.  The pair of acceptor impurities for 

semiconductor material is: 
 (a) Gallium and Indium  
 (b) Arsenic and Argon   
 (c) Arsenic and Antimony 
 (d) Gallium and Helium  

RRB Jammu SSE 09.09.2012 
DMRC JE 2018, Shift-I 

Ans. (a) : The trivalent impurity is added to an intrinsic 
or pure semiconductor, then it said to be a p-type 
semiconductor.  
Trivalent impurities such as Boron, Gallium, Indium, 
Aluminium etc. are called acceptor impurities. 
188. When a free electron is recaptured by a hole, 

the process is called____: 
 (a) recombination  (b) diffusion 
 (c) drift (d) restoration 

RRB Allahabad JE-09.09.2012 
Ans : (a) When a free electron is recaptured by a hole 
the process is called recombination. Recombination of 
electron and holes is a process by which both carriers 
each other, electrons occupy through one or multiple 
steps the empty state associated with a hole. Both 
carriers eventually disappear in the process.  
189. At room temperature intrinsic carrier 

concentration is higher in germanium than in 
silicon because____: 

 (a) carrier mobilities are higher Ge than in Si 
 (b) energy gap in Ge is smaller than in Si 
 (c) atomic number of Ge is larger than in Si 
 (d) atomic weight of Ge is larger than in Si 

RRB Secunderabad SSE-29.06.2008 
Ans : (b) At room temperature intrinsic carrier 
concentration is higher in germanium compare to 
silicon because energy gap in Ge is smaller than Si. 
For Si           For Ge  

 
190. Doping materials are called impurities because 

they : 
 (a) decrease the number of charge carriers 
 (b) change the chemical properties of 

semiconductors 

 (c) make semiconductors less than 100 percent 
pure 

 (d) alter the crystal structures of pure 
semiconductors  

RRB Bangalore SSE 01.02.2009 

Ans :  (d) Doping materials are called impurities 
because they alter the crystal structures of pure 
semiconductors. Semiconductor materials are doped to 
make them practically useful. These impurities can be 
trivalent or pentavalent. 

191.  The band gap energy (Eg) is the minimum 
energy required to break a covalent bond and 
thus, generates : 

 (a) bound charge only  
 (b) an electron – hole pair  
 (c) electrons only 
 (d) holes only 

RRB Chandigarh SSE 15.03.2009 

Ans. (b) : The minimum energy required to break a 
covalent bond is 0.72 eV for germanium (Ge) and 
1.1eV for  silicon (Si). At higher temperature, the 
number of electrons passing over to the conduction 
band is higher, leaving equal no. of holes in the valence 
band. 

192.  The fermi level EF in an intrinsic 
semiconductor, if effective masses of holes and 
electrons are same, is : 

 (a) EC – EV  (b) EC + EV  

 (c) C VE E

2

+
 (d) C VE E

2

−
 

RRB Chennai SSE 12.02.2012 

Ans. (c) : Fermi Level– Fermi level is energy state 
having probability 1/2 of being occupied of an electron, 
if there is no forbidden band exist. 
Fermi level in intrinsic semiconductor 

C V C
F

V

E E NKT
E n

2 2 N

+
= − ℓ  

EC = Maximum energy of conduction band 
EV= Maximum energy of valence band 

If 
V C

N N≅  then fermi level lies in the middle of 

energy gap. 

C V
F

E E
E

2

+
=  

At 0 K fermi level lies in the middle of energy gap. 
Fermi level in pure semiconductor depends on 
temperatures.  

193.  In an intrinsic semiconductor Fermi Level 
represents the energy, with probability of its 
occupation of   

 (a) 0%  (b) 25% 
 (c) 50% (d) 100% 

RRB Jammu SSE-2013 

Ans. (c) : Fermi energy is determined as the energy 
point where the probability of occupation of an 

electrons is exactly 50% or 0.5 i.e. 
1

2
 for the intrinsic 

semi conductor, since electrons and holes are always 
created in pairs, n = p = ni. 
Hence there are equal number of hole and electrons in 
valence band and conduction band respectively.    
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194.  A reverse biased PN junction will act as a/an: 
 (a) amplifier  (b) open switch   
 (c) attenuator (d) closed switch  

DMRC JE 2019, 2018, Shift-I 
DMRC JE 18.02.2017 

Ans. (b) : Since a reverse biased p-n junction does not 
conduct current means no any current flow through the 
junction and it has high resistance across the junction. 
Therefore a reverse biased p-n junction will act as an 
open switch or OFF switch.   
195.  Basic composition of Mica is given by: 
 (a) H2Al3(SiO4)3 (b) KH2Al3(SiO4)3 
 (c) KH2Al3O4 (d)  KH2(SiO4)3 

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (b) :  
(i)  Basic composition of mica is  KH2Al3 (SiO4)3.  
(ii)  Mica is a complex silicate compound.   
(iii)  Alkaline substance like potassium, silica and 

alumina are also found in it.   
(iv)  Mica is conductor of heat and insulator of 

electricity. Due to its high thermal resistance mica 
is used as an insulator in various electronic devices.   

196.  For temperature greater than 180°°°°C in 
insulating materials, the insulation class is: 

 (a) Class C insulation  (b) Class A insulation  
 (c) Class E insulation  (d) Class B insulation 

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (a) : Class C insulation material has temperature 
greater than 180ºC. 

Insulation Class Maximum 
temperature 

Y 90ºC 
A 105ºC 
E 120ºC 
B 130ºC 
F 155ºC 
H 180ºC 
C  greater than 180ºC  

197.  Which of the following options is a 
thermosetting polymer? 

 (a) PVC (b) Nylon  
 (c) Teflon (d) Bakelite 

UPMRC JE- 20.01.2020, 4:00 to 6:00 PM 

Ans. (d) : Bakelite is an example of a thermosetting 
Polymer. A thermosetting plastic is a Polymer that hard 
irreversibly when heated. It is a rigid type of plastic that 
is highly resistant to heat after it has cured during the 
compression molding process. Thermosetting Plastic are 
generally strong than thermo plastic material.       

 (iii) Magnetic Materials 
198.  Corrosion or rusting can be prevented by-  
 (a) Electroplating process  
 (b) All of the options  
 (c) Painting the surface of the metal  
 (d) Oiling the surface of the metal  

RRB JE 31.08.2019 
JMRC JE 10.06.2017 

Ans. (b) : Corrosion or Rusting occur, when a refined 
metal is naturally converted into stable from such as it 
oxide hydroxide or sulphide state.  

Corrosion or rusting can be prevented by–  
(i) Electroplating process 
(ii) Painting the surface of the metal 
(iii) Oiling the surface of the metal  
199. Permanent magnets used in instruments are 

generally made of : 
 (a) Stainless steel (b) Alnico 
 (c) λ–alloy (d) Cast iron 

RRB JE 31.08.2019 
RRB Mumbai C & G JE 25.10.2009 

Ans : (b) Permanent magnet used in instrument are 
generally made of Alnico. Alnico is a magnetic alloy of 
aluminium, cobalt and nickel.  
200.  Which element has 10 electrons?  
 (a) Na  (b) Ne  
 (c) Ar (d) He 

RRB JE 31.08.2019 

Ans. (b) : Where, Ionic structure − 1S
2
, 2S

2
 2P

6
  

Ne has 10 electron, Na has 11 electron, Ar has 18 
electron. He has 2 electron. 

201.  The property of material by which it can be 
rolled into sheets is called−−−−   

 (a) Plasticity (b) Malleability 
 (c) Ductility (d) Elasticity 

RRB JE- 01.09.2019 
Ans. (b) : The property of material by which it can be 
rolled into sheets is called malleability. A material is 
made by hitting, pressing and rotating it. Malleable 
metal are gold and silver, which can be molded into any 
shape by these processes.     
202. Soft iron is used in the manufacture of   

because of its 
 (a) high saturation magnetization only 
 (b) low retentivity only 
 (c) low coercive field only 
 (d) high saturation magnetization, low retentivity 

and low coercive field 
RRB SSE  Bilaspur Yellow paper, 21.12.2014 

Ans : (d) Soft iron is used in the manufacture of 
electromagnets because of its high saturation 
magnetization, low retentivity and low coercive field. 
Hysteresis loop is narrow. In these material the 
direction of magnetization can be easily change by the 
applied magnetic field.   

 
Use of soft iron - 
(i) In armature core 
(ii) In measuring instrument.   

203. A permanent magnet will not attract 
 (a) Steel (b) Nickel 
 (c) Aluminium (d) Copper 

RRB JE Mumbai 05.10.2008 

Ans : (d) A permanent magnet will not attract copper 
because copper is a diamagnetic material. Permanent 
magnet are those magnet they do not lose their magnetic 
property once they are magnetised.  
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Property of permanent magnet - 
(i) High coercivity 
(ii) High permeability 
(iii) High retentivity  

204.  In a ferromagnetic material, susceptibility is 
 (a) Very small and positive 
 (b) Very large and positive 
 (c) Very small and negative 
 (d) Very large and negative 

RRB JE Mumbai 05.10.2008 

Ans. (b) : Ferromagnetic materials- Ferromagnetic 
materials are those materials which exhibit a 
spontaneous net magnetization at the atomic level, even 
in the absence of an external magnetic field. 
Example: Iron, Cobalt, Nickel etc. 
�  In a ferromagnetic material, susceptibility is very 

large and positive. 
�  It is strongly attracted to a magnate. 

205.  The materials having low retentivity are 
suitable for making 

 (a) Temporary magnets  (b) Permanent magnets   
 (c) Weak magnets  (d) None of these  

Konkan Railway STA -2017 
RRB SSE Mumbai 05.10.2008 

Ans. (a) : The materials having low retentivity are 
suitable for making temporary magnets. 
� Temporary magnets are made of soft magnetic 

materials. 
� These magnets lose their magnetic properties as soon 

as the magnetizing force is removed. 
� Temporary magnet cannot convert an ordinary piece 

of iron into a magnet because of its weak power. 

206.  Above the curie temperature, the magnetic 
properties of a ferromagnetic material:  

 (a) Perishes 
 (b) Moderately changes 
 (c) Shows improvement 
 (d) Remains unaffected 

DMRC Electronics 11.04.2018, 12:15 to 2:30 PM 
RRB Chennai Technical (Engg.) 15.04.2007 

Ans. (a) : Above the curie temperature the magnetic 
properties of a ferromagnetic material perishes. Above 
curie temperature ferromagnetic material become 
paramagnetic material.  

Paramagnetic material - Pt, Cr, Na, Aℓ and O2 

Ferromagnetic material - Fe, Ni, Co, Steel.  
207.  What is the internal field when applied field is 

24 units,  molecular field constant is 0.2 units 
and the magnetization is 84 units?  

 (a) 20.4  (b) 30.8  
 (c) 16.6 (d) 40.8 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (d) : Given, 

 Molecular field ( )χ  = 0.2 units 

 Magnetization (M) = 84 units 
  Applied field (H0) = 24 units 
The internal field of a magnetic material is given by 

 H = H0 + ( )χ M 

 H = 24 + 0.2×84 
 H = 24 + 16.8 
 H = 40.8 

208.  _____is a weak electron - electron bound pair 
mediated by a phonon interaction.  

 (a) Electron pair  (b) Cooper pair  
 (c) Ion pair (d) Fermions pair 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (b) : Cooper pair is a weak electron - electron 
bound pair  
Electron-phonon interaction- The electron-phonon 
interaction is one of the cornerstones of condensed 
matter physics. It is a major scattering mechanism that 
limits charge carrier mobility in bulk semiconductor 
forms the basis of conventional superconductivity and 
contributes to optical absorption in indirect-gap 
semiconductor.  

209.  Which alloy have the highest energy per unit of 
cost or volume of any permanent magnet 
material commercially available?    

 (a) Ferro - magnet  (b) Ferrimagnet  
 (c) Para - magnet (d) Alnico - magnet 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (d) : Alnico magnet has the highest energy per 
unit of cost or volume of only permanent magnet  
material commercially available. 
•  Alnico alloys are ferromagnetic and used to make 

permanent magnets 
•  The composition of alnico alloys is typically 8-12% 

Al, (15-26)% Ni, (5-24)% Co, upto 6% Cu, upto 1% 
Ti and the rest is Fe.  

210.  Which of the following materials have high 
coercivity?    

 (a) Ferrimagnetic materials  
 (b) Super magnetic materials  
 (c) Soft magnetic materials 
 (d) Hard magnetic materials 

UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

Ans. (d) : Hard magnetic materials :- 

•  Coercivity and retentivity are high 

•  They have low permeability 
•  Magnetic energy stored is high 
•  The magnetic material can not be easily magnetize 

and demagnetize  
•  Susceptibility is low 
•  They have large hysteresis loss due to large 

hysteresis loop area.      
211. The material used for making permanent 

magnets should have : 
 (a) Low retentivity, Low permeability, High 

coercivity 
 (b) High retentivity, Low permeability, Low 

coercivity 
 (c) High permeability, Low retentivity, Low 

coercivity 
 (d) High retentivity, High permeability, High 

coercivity 
Konkan Railway SSE-2015 

Ans (d) : Permanent magnet are those magnet. They do 
not lose their magnetic property once they are 
magnetised.  
Property of permanent magnet - 
(i) High permeability 
(ii) High coercivity  
(iii) High retentivity 
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212. When the relative permeability of a material is 
slightly less than 1, it is called a 

 (a) diamagnetic material 
 (b) paramagnetic material 
 (c) ferromagnetic material 
 (d) none  

RRB Chandigarh SSE-25.10.2009 
RRB Allahabad SSE-19.12.2010 

Ans : (a) When the relative permeability of a material 
is slightly less than 1, it is called a diamagnetic 
material.  

Material  Relative 
permeability µµµµr 

Example 

Non-magnetic µr = 1 Glass, Air, Wood 

Diamagnetic  µr < 1 Copper, Silver, 
Carbon, Bismuth 

Paramagnetic 1< µr  Aluminium, 
Magnesium, 

Lithium 

Ferromagnetic µr >> 1 Iron, Nickel, 
Cobalt 

213. If a ferromagnetic material is heated upto 
Curie temperature, it becomes 

 (a) Permanent magnet 
 (b) Anti-ferromagnetic material 
 (c) Diamagnetic material 
 (d) Paramagnetic material 

Konkan Railway STA 2017 
Ans : (d) If a ferromagnetic material is heated upto 
curie temperature, it becomes paramagnetic material.  
Paramagnetic material have very small susceptibility 
and have positive susceptibility. In paramagnetic 
material net atomic dipole moment of an atom is not 
zero. The atom of paramagnetic substances have 
permanent dipole moment due to unpaired spin.  

Ex. - Aℓ, Na, Pt, Mn 

214. Which one of the following classes of material 
can be categorized as ferrites? 

 (a) plastics (b) metals 
 (c) alloys (d) ceramics 

Konkan Railway STA-2017  
Ans : (d) Ceramics can be categorized as ferrites.  
The ferrite permanent magnet is also known as a ceramic 
magnet and even as hard ferrite magnet. Ferrites are 
ferromagnetic Ceramic material compound of iron, boron 
and barium or strontium and molybdenum.  
215.  Which of the following is a characteristic of a 

soft magnetic material?  
 (a) High coercivity  
 (b) Low remnant magnetization  
 (c) Higher hysteresis loss  
 (d)  Larger area enclosed by their hysteresis loop 

Konkan Railway SSE-2015 
LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (b) : Soft magnetic material has low remnant 
magnetization. It is easy to magnetize and easy to 
demagnetize.  
Characteristic of soft material -  
(1) It has high permeability.  
(2) It has low coercive force.  
(3) It has small hysteresis losses and lower retentivity.    

216. Superconductors now a day found their 
application in various fields. This is due to the 
fact that they: 

 (a) generate regions free from magnetic field 
 (b) manufacture bubble memories 
 (c) generate electrostatic field 
 (d) generate very strong magnetic field 

RRB Chandigarh SSE 25.10.2009 
DFCCIL EE 17.04.2016, Shift-II 

Ans. (d) : Super conductor now a day found their 
application in various field. This is due to the fact that 
they generate very strong magnetic field.  
Such substances or metal in which the value of 
resistivity decrease very rapidly at a certain temperature 
become zero. These substances or metal are called 
superconducting substances and this property is called 
superconductivity.  
Superconductor generate high electromagnetic field so, 
they are used in magnetic resonance imagining and 
nuclear magnetic resonance.   
217. The magnetism left in the iron after exciting 

field has been removed is known as 
 (a) Reluctance (b) Performance 
 (c) Susceptance (d) Residual magnetism 

RRB Kolkata Engg-20.02.2000 
RRB SSE Mumbai 19.12.2010 

Ans : (d) The magnetism left in the iron after exciting 
field has been removed is known as residual magnetism. 
Residual magnetism occurs when  a magnet fails to turn 
completely off.  
218. Which of the following is generally used to 

make Permanent magnets ? 
 (a) Cast iron (b) Silicon steel 
 (c) Permalloy (d) Cobalt steel 

Konkan Railway STA 2017 
Ans : (d) Cobalt steel is used to make permanent 
magnet. A permanent magnet is one that retains its 
magnetic properties for a long period of time.  
Ex.- iron, nickel, cobalt etc.  

219. The reluctance offered by a magnetic material 
is highest when it is 

 (a) Diamagnetic (b) Paramagnetic 
 (c) Ferromagnetic (d) None of these 

RRB Chandigarh SSE-25.10.2009 
Ans : (a) The reluctance offered by a magnetic material is 
highest when it is diamagnetic material. Diamagnetic 
materials are substance that are usually repelled by a 
magnetic field. Magnetic susceptibility is small and negative.  

220. The relative permeability of air is 
 (a) zero (b) 1 
 (c) infinity (d) None of these 

RRB JE Mumbai 19.12.2010 
Ans : (b):- Relative permeability is known to be a 
dimension less quantity and it is the ratio of two 
quantities with the same unit.   

 r

o

µ
µ =

µ
  

Where,  µ = Permeability of medium.  

 µ0 = Permeability of vacuum.  
The relative permeability of air is ‘1’. 
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221.  Which of the following metals is particularly 
suitable for operations in very high ambient 
temperatures? 

 (a) Gold (b) Silver 
 (c) Copper (d) Aluminium 

DFCCIL Executive (EE) -30.09.2021 

Ans. (d) : Aluminium is suitable for operation in very 
high ambient temperature. Ambient temperature is the 
air temperature of any object or environment where 
equipment is stored.  
222.  Which of the following materials is used 

extensively for making the electrodes of 
thermionic valves and sparking plugs? 

 (a) Graphite  (b) Lead  
 (c) Nickel  (d) Tin  

DFCCIL Executive (EE) -30.09.2021 

Ans. (c) : Nickel is used extensively for making the 
electrodes of thermionic valves and sparking plugs. 
Properties of nickel - 
(i) It is good conductor of heat and electricity. 
(ii) The metal dissolves slowly in dilute acids.  
(iii) Nickel is a silvery-white, hardness, malleable and 
ductile metal.       
223. When majority of domains get aligned, the 

magnetic material is said to be: 
 (a) Saturated 
 (b) Soft magnetic material 
 (c) Linear 
 (d) Ideal material 

LMRC JE (S&T)-12.05.2018 
RRB Allahabad SSE 19.12.2010 

Ans :  (a) When majority of domain get aligned the 
magnetic material is said to be saturated. 
If we increase the magnetic field then the magnetic field 
applies torques on each dipole and hence dipoles rotate 
and become parallel to the applied field. At this instant 
material reaches saturation magnetization and no 
increase in magnetization will take place on further 
increase in strength of magnetic field.  

 
224. Copper, Silver, Diamond are examples of :  
 (a) Diamagnetic substance 
 (b) Paramagnetic substances 
 (c) Ferromagnetic substance 
 (d) Ferrimagnetic substances 

RRB Allahabad SSE-19.12.2010 
Ans : (a) The diamagnetic material does not have 
permanent dipole moment and the value of spontaneous 
polarization is zero. If a magnetic field is applied then it 
repelled therefore magnetic susceptibility of 
diamagnetic material is small and negative.   
225.  The composition of constantan is:   
 (a) Cu = 60% and Ni = 40%  
 (b) Cu = 43%, Ni = 17% and Mn = 40% 
 (c) Sn = 23.43%, Cu = 43.67% and Ni = 32.9% 
 (d) Mn = 65% and Zn = 35% 

UPMRC JE- 20.01.2020, 4:00 to 6:00 PM 
DMRC Electronics 17.02.2017, 12:00 – 2:15 PM 

Delhi Metro Electronics JE 2017 

Ans. (a) : Constantan:- It is a copper and nickel alloy 
used in the production of thermocouples and 
thermocouple extension wire as well as precision 
resistor and two temperature resistance heating 
application. 
Constantan = Cu (60%) + Ni (40%)  
226. Which of the following materials has the 

highest melting point? 
 (a) Silver (b) Tungsten 
 (c) Copper (d) Aluminum 

DMRC Electronics 17.02.2017, 12:00 – 2:15 PM 
Delhi Metro Electronic JE 2017 

Ans : (b) Tungsten has the highest melting point. 
Melting point of tungsten 3400 ºC.  
Metal  Melting Point       

Aluminium -  658 ºC 

Copper       - 1084 ºC 
Silver     -  961 ºC  
227. What type of temperature coefficient of 

thermistors have? 
 (a) Positive 
 (b) Negative 
 (c) Either positive or negative 
 (d) None of these 

DMRC Electronic, 2014 
Ans : (c) Thermistor have either positive or negative 
temperature co-efficient.  
Negative temperature co-efficient thermistor - 
Negative temperature co-efficient thermistor are resistor 
that the resistance decreases with increasing 
temperature. They are primarily used as resistive 
temperature sensors and current-limiting devices.  
Positive temperature co-efficient thermistor - 
Positive temperature co-efficient thermistor are 
temperature dependent resistor based on special 
semiconductor Ceramics with a high positive 
temperature co-efficient.  
228. Material which take permanent magnetic 

dipoles are known as. 
 (a) Paramagnetic (b) Diamagnetic 
 (c) Ferromagnetic (d) Ferrimagnetic 

RRB SSE Mumbai 19.12.2010 
DMRC Electronic, 2016 

Ans : (c) Ferromagnetic material have permanent 
magnet dipole. Ferromagnetic substances are a certain 
group of substances that when applied to magnetic field 
exhibit strong magnetism in the direction of the field. 
Most of the ferromagnetic substances are metal.  
Ex. - Fe, Co, Ni etc.  
229. B-H curve can be used for determination of– 
 (a) hysteresis losses 
 (b) iron losses 
 (c) eddy current losses 
 (d) both hysteresis losses and iron losses  

LMRC SCTO Shift-I–2016 
JMRC JE 10.06.2017 

Ans : (d) B–H curve can be used for determination of 
both hysteresis losses and iron losses. B-H curve is used 
to relationship between magnetic flux density (B) and 
magnetic field strength (H) for a particular material. The B-
H curve is usually used to describe the magnetization 
properties such material by characterizing the permeability.  
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230. The following materials are diamagnetic 
materials except : 

 (a) Copper (b) Bismuth 
 (c) Iron (d) Germanium 

DMRC JE 20.04.2018 

DMRC Electronics 17.02.2017, 12:00 – 2:15 PM 
Delhi Metro Electronic JE 2017 

BEL-21.06.2015 
Ans : (c) Diamagnetic material are substances that are 
usually repelled by magnetic field. Diamagnetic material 
does not have permanent dipole moment. Magnetic 
susceptibility is small and negative.  
Ex. - Cu, Ge, Bi.  
231. The hysteresis loss in a given magnetic material 

can be reduced  
 (a) By laminating it 
 (b) By increasing it flux 
 (c) Increasing the frequency of reversal of 

magnetization 
 (d) Reducing the maximum flux density 

established by it 
RRB Guwahati Electronic  – 2014 

Ans : (d) The hysteresis loss in a magnetic material can 
be reduced, when maximum flux density reduce.  
During the cycle of magnetization and demagnetization 
of magnetic substance energy is spent and this is spent 
energy appears in the form of heat. This heat loss is 
known as hysteresis loss.  

  1.6

h maxW B .f .V.= η  

 
1.6

h max
W B ∝   

232. Vacuum is considered 
 (a) Non-magnetic material 
 (b) Diamagnetic material 
 (c) Paramagnetic material 
 (d) Ferromagnetic material 

RRB Guwahati Electronic  2014 
Ans : (a) Vacuum is considered as non-magnetic 
material. Non-magnetic material are those material that 
are not attracted by a magnet. They are not capable to be 
magnetized by an external source. Non-magnetic 
material are rubber, plastic, wood, paper, mica etc.  
233.  Which of the following is a paramagnetic 

material  
 (a) Iron  (b) Nickel  
 (c) Tantalum (d)  Cobalt  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (c) : Paramagnetic material have very small 
susceptibility and have positive susceptibility. In 
paramagnetic material net atomic dipole moment of an 
atom is not zero. The atom of paramagnetic substances 
have permanent dipole moment due to unpaired spin, 
relative permeability is slightly greater than 1. 
Ex.- Al, Sn, Pt, Mg, Mn, and Ta.    
234. The relative permeability of a ferromagnetic 

substance is 1000. The absolute permeability of 
the substance is : 

 (a) 4π×10
-6

H/m (b) 4π×10
-7

H/m 
 (c) 4π×10

-11
H/m (d) 4π×10

-4
H/m 

Noida Metro Electronic JE 2017 

Ans : (d) Given that–  

 µr · 1000  

 0 rµ = µ µ   

 
7

4 10 1000
−

= π× ×  

         = 4π×10
-4

 H/m 
235. A ferromagnetic material exhibits different 

characterstics above and below the– 
 (a) Joule's temperature 
 (b) Faraday temperature 
 (c) Curie temperature 
 (d) Neel temperature 

LMRC SCTO Shift-I–2016 
Ans : (c) A ferromagnetic material exhibits different 
characteristics above and below the curie temperature.  
Ferromagnetic properties depend on temperature. At 
high temperature ferromagnetic material become 
paramagnetic. The temperature at which this transition 
occurs is called the curie temperature.  
236. Material which take permanent magnetic 

dipoles are known as. 
 (a) Paramagnetic (b) Diamagnetic 
 (c) Ferromagnetic (d) Ferrimagnetic 

DMRC Electronic, 2016 
Ans : (c) Ferromagnetic material have permanent 
magnet dipole. Ferromagnetic substances are a certain 
group of substances that when applied to magnetic field 
exhibit strong magnetism in the direction of the field. 
Most of the ferromagnetic substances are metal.  
Ex. - Fe, Co, Ni etc.  
237. The lagging of flux density of the material 

behind the magnetising force applied is called: 
 (a) Reluctance (b) Hysteresis 
 (c) Eddy current (d) Permeance 

Noida Metro Electronic JE 2017 
Ans : (b) The lagging of flux density of the material 
behind the magnetising force applied is called 
Hysteresis. Thus magnetic hysteresis is that property of 
a magnetic material. Due to which some energy is lost in 
it on magnetization reversal.  
238. The disc of an instrument using eddy current 

damping should be of: 
 (a) conducting and magnetic material 
 (b) non-conducting and magnetic material  
 (c) conducting and non-magnetic material 
 (d) non conducting and non magnetic material  

LMRC SCTO Shift-I–2016 
Ans : (c) The disc of an instrument using eddy current 
damping should be of conducting and non-magnetic 
material. For eddy current damping a thin aluminum 
disc attached to the moving system of the instrument this 
disc moves in the field of a permanent magnet the disc 
should be of conducting and non-magnetic material.   
239. Hysteresis error, in moving iron instruments, 

may be reduced by using– 
 (a) mumetal or permalloy 
 (b) stainless steel 
 (c) silver coating 
 (d) high speed steel 

LMRC SCTO Shift-I–2016 
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Ans : (a) Hysteresis error in moving iron instruments 
may be reduced by using mumetal or permalloy because 
hysteresis loop will be small.   
Permalloy ( ) ( )Ni 78% Fe 22%= +  

Mumetal ( ) ( ) ( ) ( )Ni 77% Fe 14% Cu 5% Cr 4%= + + +      

240. Reluctance is the property of a material to: 
 (a) oppose the creation of magnetic flux in it 
 (b) allow the flow of electrons through it 

 (c) oppose the flow of electrons through it 

 (d) allow magnetic flux through it 

Delhi Metro Electronic JE 2017 
Ans : (a) Reluctance is the property of a material to 
oppose the creation of magnetic flux in it.  

The unit of reluctance is ampere-turns per weber or 
(Henry)

–1
. 

Reluctance is the property of a magnetic circuit 
opposing the posses of magnetic flux lines equal to the 
ratio of the magneto motive force to the magnetic flux.  

[MMF = reluctance × Flux] 
241. Relative permittivity of Air or Vacuum is: 
 (a) 1   (b) 3 to 5 (c) 0 (d) 2 

Noida Metro Electronic JE 2017 
NMRC Electronics 09.03.2017, 8:30 – 10:45 AM 

Ans : (a) Relative permittivity of Air or Vacuum is 1.  

r

0

 ε
ε = ε 

 

The relative permittivity is the permittivity of a material 
expressed as a ratio with the electric permittivity of a 
vacuum.  

242.  For high frequency operation, iron or ferrite 
slugs can be replaced by 

 (a) Steel slug (b) Copper slug 
 (c) Brass slug (d)  Silicon slug 

DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 

Ans. (c) : For high frequency operation; iron or ferrite 
slugs can be replace by brass slug. This reduces the coil 
reluctance and reducing the Q-factor. However fine 
tuning of RF, VHF and UHF is possible using a brass 
slug. The slug is inserted into a threaded holder, which 
fits around the coil into the core-bottom and core-top. 
The coil inductance of the core charges by changing the 
slug position.    
243.  For which of the following resistance of the 

material increases with temperature? 

 (a) Semiconductors  (b) Insulators  
 (c) Eureka  (d) Alloys  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (d) : Generally metal (Cu, Aℓ) and alloys have 

positive temperature co-efficient as their resistance 
increases with increase in temperature. Semiconductor 
and insulator have negative temperature co-efficient 
because resistance decrease when temperature increase.  

Ex. –  
Alloys  :   Brass, Bronze, Constantan.  
Semiconductor : Silicon, Germanium, Gallium 

Arsenide  

Insulator  :  Mica, Wood, Paper, Glass.        

244. Composition of manganin is: 
 (a) Copper =86%, Manganese = 12%, Nickel=2%  
 (b) Copper=76%, Manganese=42%, Nickel= 24%  
 (c) Copper = 56%, Manganese = 42%, Nickel = 2% 
 (d) Copper = 54%, Nickel = 46% 

LMRC JE (S&T) 12.05.2018 
Ans :  (a) Maganin alloy contain Copper, Nickel and 
Manganese. Constantan is also used to make standard 
resistance in practical use.  
Constantan = Copper (86%) + Mn (12%) + Ni (2%) 
Brass = Cu (67%) + Zn (33%) 
Eureka = Cu (60%) + Ni (40%)  
245. When a rubber test sample is subjected to an 

increase in ambient temperature: 
 (a) Volumetric resistance increases 
 (b) There is no change in volumetric resistance  
 (c) Volumetric resistance decreases 
 (d) There is a decrease in conductivity  

LMRC JE (S&T) 12.05.2018 
Ans :  (c) When a rubber test sample is subjected to an 
increase in ambient temperature volumetric resistance 
decreases.   
246.  Which of the following can be classified as a 

paramagnetic substance? 
 (a) Nickel  (b) Aluminium 
 (c) Copper (d) Bismuth 

DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 

Ans. (b) :  The magnetic susceptibility of paramagnetic 
material is less than one but positive. Paramagnetic 
material have very small and positive susceptibility. In 
paramagnetic material net atomic dipole moment of an 
atom is not zero. The atom of paramagnetic substances 
have permanent dipole moment due to unpaired spin. 
Relative permeability is slightly greater than 1.  

Ex. - Aℓ, Sn, Pt, Mg, Mn and Ta.   

247.   Materials subjected to rapid reversals of 
magnetism should have : 

 (a) large area of hysteresis loop 
 (b) high permeability and low hysteresis loss 
 (c) high retentivity and high coercivity 
 (d) high permeability and good residual magnetism 

DMRC Electronics  11.04.2018, 4:30 to 6.45 PM 
Ans. (b) : Materials subjected to rapid reversals of 
magnetism should have high permeability and low 
hysteresis loss.  
the requirement of magnetic material for use in machine 
and transformer are -    
(i)  Flux density should have a high saturation value.  
(ii)  Hysteresis loop should have a small area.  
(iii)  magnetism should be high.  
248.  Eddy current Losses can be reduced by using 

thin sheet of laminated with which 
 (a) CRGO Steel (b) HRGO Steel 
 (c) Cost-iron (d) Silicon 

DMRC Electronics 17.02.2017, 8:30 to 10:45 AM 

Ans. (a) : Eddy current losses can be reduced by using 
thin sheet of laminated with which CRGO steel.   
  We = ηB

2
max f

2
 t

2
V Watt       

Where, η = Eddy current constant 
  Bmax = Maximum flux density in the core 
  f = Supply frequency  
  t = Thickness of lamination  

                           39 / 512



 

Electronic Component and Materials 40 YCT 

249.  Which of the following is a negative temperature 
coefficient of resistance of a material. 

 (a) Brass (b) Carbon 
 (c) Copper (d) Aluminium 

DMRC Electronics 17.02.2017, 8:30 to 10:45 AM 

Ans. (b) : Carbon is a negative temperature co-efficient 
of resistance of a material.  
Semiconductor material (Carbon, Silicon, Germanium) 
usually have a negative temperature co-efficient of 
resistance. 

( )t 0
R R 1 t= − α∆   

Rt = Resistance of metal at tºC 
R0 = Resistance of metal at 0ºC 
α = Temperature co-efficient of resistance  

∆t = Difference in temperature 

  
250.  Which of the following materials is used in 

resistance thermometers?   
 (a) Gold  (b) Nichrome 
 (c) Platinum (d) Kanthal 

UPMRC (SCTO) 14.04.2021 
Ans. (c) : Platinum is used in resistance thermometer. 
Thermometer is used in temperature measurement which is 
used in the measurement of temperature from –200ºC to 
500ºC. It has high precision and high accuracy.    
251.  The material of wires used for making 

standard resistances is usually: 
 (a) Manganin  (b) Phosphor Bronze  
 (c) Nichrome  (d) Copper  

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

Ans. (a) : The material of wires used for making 
standard resistances is usually manganin. Manganin is 
an alloy of copper, nickel and manganese. Alloy like 
manganin and constantan are used for making standard 
resistance coil as they have high resistivity and a low-
temperature co-efficient of resistance.   
252.  What is the co-ordination number of a body-

centered cubic structure? 
 (a) 8  (b) 4  
 (c) 6 (d) 12 

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

Ans. (a) : The co-ordination number of a body-centered 
cubic structure - 8.  
Body-Centered Cubic (BCC) unit cell has atoms at each 
of the eight corner of the cube and one atom at the 
center of the cube.  
Example - Na, Li, Cr.  
253.  Which of the following is an example of a 

monoclinic system? 
 (a) SiO2  (b) CaF2  
 (c) FeSO4 (d) Nacl 

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

Ans. (c) : FeSO4 is an example of a monoclinic system, 
monoclinic system contain beta sulphur, gypsum borax, 
ferrous sulphate etc.  

254.  What is the atomic packing factor for BCC and 
FCC, respectively? 

 (a) 0.52, 0.78  (b) 0.74, 0.68  
 (c) 0.52, 0.74 (d) 0.68, 0.74 

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

Ans. (d) : The atomic packing factor for BCC and FCC 
respectively 0.68 and 0.74.  
Simple cubic : 0.52 
Diamond cubic : 0.34 
Hexagonal close-packed (hcp) : 0.74 

255.  Materials that have a negative value of χχχχ 
(susceptibility) of the order of 10

–4
 to 10

–6
 are 

called 
 (a) Ferromagnetic (b) Paramagnetic  
 (c) Diamagnetic   (d)  Ferrimagnetic 

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (c) : Materials that have a negative value of χ 
(susceptibility) of the order of 10

–4
 to 10

–6
 are called 

diamagnetic material. 
� Diamagnetic material do not have permanent dipole 
moment. This material get magnetize in the opposite 
direction of applied magnetic field.   

1χ = −
m

  [for perfect diamagnetic material] 

256.  The permeability of silicon steel is 
approximately: 

 (a) 55000  (b) 25000 
 (c) 5500 (d) 5000 

DMRC Electronics  11.04.2018, 4:30 to 6.45 PM 
Ans. (a) : The permeability of silicon steel is 
approximately 55000. 

• Silicon steel is a special type of steel which has such 
magnetic properties that it is suitable for electrical 
devices like, motor, generator, transformer etc very 
suitable for construction.  
• It's main properties are high permeability around 
55000 and low hysteresis loss.  
• The permeability is around 50000 - 100000.  
257. The number of atoms in a face centred cubic 

unit cell is– 
 (a) 1 (b) 2 (c) 3 (d) 4 

RRB JE (Shift-III), 16.09.2015 
Ans : (d) Total number of atoms on FCC (Face 
centered cubic) lattice are = 14 (8 atoms on the corner + 
6 atoms on the faces). 
Total number of atoms in unit cell of FCC 

 = 
1 1

8 6
8 2

× + ×
 
= 1 + 3 = 4 = 4 

258.  Polarization of dielectric materials means- 
 (a) release of protons 
 (b) creation of dielectric dipoles 
 (c) Production of eddy currents 
 (d) absorption of electrons 

RRB Chandigarh SSE-26.02.2012 

Ans. (b) : Polarization of dielectric is defined as a 
dipole moment formed in an insulating material due to 
an externally applied electric field. When an electric 
field is applied to the dielectric material become 
polarized such that the negative charges in the material 
orient themselves toward the positive electrode and the 
positive charge shift toward the negative electrode.   
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259.  Which material does the following figure 
represent - 

↑ ↑ ↑ ↑ ↑  

 (a) Diamagnetic (b) Ferromagnetic 
 (c) Paramagnetic (d) Ferrimagnetic 

RRB Chandigarh SSE-26.02.2012 

Ans. (b) : ↑ ↑ ↑ ↑ ↑  

Figure represent the ferromagnetic material. A 
ferromagnetic material is a substance by which 
permanent magnetism is created. It is magnetized 
externally, it remain magnetized even when the 
magnetic field is removed.   

260.  Ferrite cores are used as they help in: 
 (a) Reducing the eddy currents 
 (b) Reducing the magnetic permeability 
 (c) Increasing the electrical conductivity 
 (d) Being more brittle 

RRB Mumbai JE 05.10.2008 

Ans. (a) : Ferrite cores are used as they help in reducing 
the eddy currents. The magnetic permeability and 
resistivity of a ferrite core is very high. Due to high 
resistivity it is used to reduce the loss due to eddy 
currents generated in the core.    
261.  If the relative permittivity of glass is 8, what 

will be its absolute permittivity? 
 (a) 8 + ε0 (b) 8ε0 
 (c) 8/ε0 (d) ε0/8  

DMRC Electronics  11.04.2018, 4:30 to 6.45 PM 
RRB Mumbai JE 05.10.2008 

Ans. (b) : Given that -  

εr = 8 

ε0 = Permittivity of air  

Absolute permittivity  ε = εr ε0 

 ε = 8ε0 
262. Material which take permanent magnetic 

dipoles are known as. 
 (a) Paramagnetic (b) Diamagnetic 
 (c) Ferromagnetic (d) Ferrimagnetic 

DMRC Electronic, 2016 
Ans : (c) Ferromagnetic material have permanent 
magnet dipole. Ferromagnetic substances are a certain 
group of substances that when applied to magnetic field 
exhibit strong magnetism in the direction of the field. 
Most of the ferromagnetic substances are metal.  
Ex. - Fe, Co, Ni etc.  
263. Magnetic moment is the 
 (a) Pole strength (b) Vector quantity 
 (c) Scalar quantity (d) Universal constant 

RRB Mumbai SSE-05.10.2008 

Ans : (b) Magnetic moment is the vector quantity.  
 τ = m × B 

 τ = Torque acting on the dipole 
 m = Magnetic moment 
 B  = External magnetic field 

 [ ]m IA=  

264.  Which alloy have the highest energy per unit of 
cost or volume of any permanent magnet 
material commercially available?    

 (a) Ferro - magnet  (b) Ferrimagnet  

 (c) Para - magnet (d) Alnico - magnet 
UPMRCL JE 03.01.2023, 1:30 PM- 3:30 PM 

RRB Mumbai SSE-05.10.2008 

Ans. (d) : Alnico magnet has the highest energy per 
unit of cost or volume of only permanent magnet  
material commercially available. 
•  Alnico alloys are ferromagnetic and used to make 

permanent magnets 
•  The composition of alnico alloys is typically 8-12% 

Al, (15-26)% Ni, (5-24)% Co, upto 6% Cu, upto 1% 
Ti and the rest is Fe.  

265. The coercive force in ferromagnetic material is 
related to the: 

 (a) Area enclosed by the B-H loop 
 (b) Intercept on the negative H-axis of the B-H 

loop 
 (c) Intercept on the positive B-axis of the B-H 

loop 
 (d) Maximum value of B on the B-H loop 

LMRC JE Electronics 2016, 2013 
Ans : (b) The coercive force in ferromagnetic material 
is related to the intercept on the negative H-axis of the 
B-H loop.  

 
B–H Curve 

Point OA show coercive force.  

266.  For high frequency operation, iron or ferrite 
slugs can be replaced by 

 (a) Steel slug (b) Copper slug 
 (c) Brass slug (d)  Silicon slug 

DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 
RRB Chandigarh SSE-26.02.2012 

Ans. (c) : For high frequency operation; iron or ferrite 
slugs can be replace by brass slug. This reduces the coil 
reluctance and reducing the Q-factor. However fine 
tuning of RF, VHF and UHF is possible using a brass 
slug. The slug is inserted into a threaded holder, which 
fits around the coil into the core-bottom and core-top. 
The coil inductance of the core charges by changing the 
slug position.    
267. Copper, Silver, Diamond are examples of :  
 (a) Diamagnetic substance 
 (b) Paramagnetic substances 
 (c) Ferromagnetic substance 
 (d) Ferrimagnetic substances 

RRB Allahabad SSE09.09.2012 
Ans : (a) The diamagnetic material does not have 
permanent dipole moment and the value of spontaneous 
polarization is zero. If a magnetic field is applied then it 
repelled therefore magnetic susceptibility of 
diamagnetic material is small and negative.   
268. Which one of the following classes of material 

can be categorized as ferrites? 
 (a) plastics (b) metals 
 (c) alloys (d) ceramics 

LMRC SCTO Shift-I–2016 
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Ans : (d) Ceramics can be categorized as ferrites.  
The ferrite permanent magnet is also known as a ceramic 
magnet and even as hard ferrite magnet. Ferrites are 
ferromagnetic Ceramic material compound of iron, boron 
and barium or strontium and molybdenum.  
269. Susceptibility for Paramagnetic materials is :  
 (a) Positive and small (b) Negative and small 
 (c) Positive and large (d) Negative and large 

LMRC JE Electronics 2016 
BMRCL JE-24.02.2019 

Ans : (a) Paramagnetic material have very small 
susceptibility and have positive susceptibility. In 
paramagnetic material net atomic dipole moment of an 
atom is not zero. The atom of paramagnetic substances 
have permanent dipole moment due to unpaired Spin.  
Relative permeability is slightly greater than 1.  

Ex.– Al, Na, Pt, Mn   
270. Soft iron is used in the manufacture of 

electromagnets because of its 
 (a) high saturation magnetization only 
 (b) low retentivity only 
 (c) low coercive field only 
 (d) high saturation magnetization, low retentivity 

and low coercive field 
RRB SSE  Bilaspur Yellow paper, 21.12.2014 

RRB Mumbai SSE 19.10.2010 
Ans : (d) Soft iron is used in the manufacture of 
electromagnets because of its high saturation 
magnetization, low retentivity and low coercive field. 
Hysteresis loop is narrow. In these material the 
direction of magnetization can be easily change by the 
applied magnetic field.   

 
Use of soft iron - 
(i) In armature core 
(ii) In measuring instrument.   

  (iv) Jointing & Cleaning Materials 

for U/G Copper Cable & OFC 
271. If the insulation resistance of 2 m long sample 

of a cable is 10 MΩΩΩΩ , then a 8 m long sample of 
the same will have an insulation resistance of  

 (a) 40 MΩ (b) 2.5 MΩ 

 (c) 2 MΩ (d) 5.5 MΩ 
RRB JE 19.09.2019 Shift-II 

Ans: (b) Insulation Resistance of cable  

R = 2
e

1

r
log

2 l r

ρ
π

 

  R ∝ 
l

1
, l1 = 2, l2 = 8, R1 = 10MΩ, R2 = ? 

  
1

2

2

1

l

l

R

R
=  

  
2

10 8

R 2
=

  
⇒ R2 = 2.5 MΩ  

272.  Working voltage of medium grade cables is- 
 (a) 500 V (b) 650 V  
 (c) 100 V (d) 400 V 

RRB JE 01.09.2019 Shift-I 
Ans. (b) : Voltage grading of cable generally wiring 
cable are manufactured in two voltage grading such as 
low and medium. 

• Voltage grade for low is 250. 

• Voltage grade for medium is 650. 

273.  In which of the following applications is 
armoured cable used?  

 (a) Teak wood batten wiring  
 (b) Domestic portable appliances  
 (c) General wiring 
 (d) Underground systems for distribution purpose 

RRB JE 30.08.2019 Shift-II 
Ans. (d) :  Armoured cable application is used for under 
ground system for distribution purpose. 

 
Insulation:- The purpose of insulation is to protect for 
short circuit. 
Metallic sheath:-  To  protect the core from moisture. 
Bedding:- To protect core from corrosion . 
Armouring:-  The  purpose of armoring is to protect 
core from mechanical injury. 
274. Which conductor is used in PCM cables?   
 (a) Alloys of copper  (b) Annealed copper  
 (c) Aluminium wire  (d) Steel wire  

(RRB SSE (shift-III), 02.09.2015) 
Ans (a) : Alloys of copper  conductor is used in PCM 
cables. 
�  This cable is a high frequency cable, which is 

divided in two compartment, one is to carry signal 
and the second is to bring back the signal.  

�  This cable basically used for carrier communication.  
275. Which of the following is NOT correct 

regarding Underground cables in comparison 
with overhead line? 

 (a) Very difficult to take branch line 
 (b)  Power factor loss is more 
 (c)  It is difficult to locate fault 
 (d)  Maintenance cost is low 

DFCCIL (S &T) 17.12.2023, 12:30-2:30 PM 

Ans. (b) : Advantages of underground cables in 
comparison with overhead lines:-  

• Very difficult to take branch line in underground cable.   
• It is difficult to locate fault 

• The conductors in overhead line are less expensive.  

• Underground cables give greater safety to the public. 

• In underground cables the power factor loss in less.  

276.  Which of the following is NOT the method of 
laying of underground cables ?  

 (a) Direct laying  (b) Solid system  
 (c) Liquid system (d) Draw-in-system 

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 
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Ans. (c) : Liquid system is NOT the method of laying 
of underground cables. 
Method of laying of underground cables:  
1. Direct laying 
2. Draw-in-system 
3. Solid system  
277.  ______ cables are used for operating voltage 

up to 11000V.  
 (a) High voltage  (b) Super tension  
 (c) Extra high tension (d) Extra super voltage 

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (a) : Classification of underground cables on the 
basis of voltage level– 
Type of cable Voltage level (kV) 

Low tension cable          0 - 1 kV 

High tension cable         1 - 11 kV 

Super tension cable         11 - 33 kV 

Extra high tension cable         33 - 66 kV 

Extra super tension cable 66 kV and above 

278.  In the context of underground cable a _____ 
sheath of lead or alloy is provided around the 
insulation to protect it against ingress of 
moisture, gases or other damaging liquids in 
the soil and atmosphere.  

 (a) insulator  
 (b) non metallic  
 (c) metallic  
 (d) organic  

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (c) : In the context of underground cable a metallic 
Sheath of lead or alloy is provided around the insulation 
to protect it against ingress of moisture gases or other 
damaging liquids in the soil and atmosphere.  
279.  Which of the following is NOT the main 

requirement of the insulating materials used 
for cables ?  

 (a) High dielectric strength  
 (b) Low coefficient of thermal expansion  
 (c) High insulation resistance  
 (d) High permittivity  

DFCCIL Executive Electrical 20.12.2023, 4:30-6:30 PM 

Ans. (d) : The satisfactory operation of a cable depends 
to great extent upon the characteristics of insulation 
used. In general, the insulating material used in cables 
should have the following properties. 
● High dielectric strength to avoid electrical 

breakdown of the cable. 
● High insulation resistance to avoid leakage current. 
● High mechanical strength to withstand the 

mechanical handling of cable. 
● Non-inflammable. 
● Low relative permittivity. 

280.  Which material is used to protect the cable 
from moisture and dust. 

 (a) Copper (b) Glass 
 (c) Carbon (d) Nichrome 

DMRC Electronics 17.02.2017, 12:00 – 2:15 PM 

Ans. (b) : Glass is used to protect the cable from 
moisture and dust. In order to protect the cable from 
moisture gases or other damaging liquids (acids or 
alkalies) in the soil and atmosphere a metallic sheath of 
lead or aluminium is provided over the insulation.   

281. The material used to protect the cables from 
moisture and dust is: 

 (a) Lead (b) Carbon 
 (c) Copper (d) Nichrome 

Delhi Metro Electronic JE 2017 
Ans : (a) Lead sheath is used to protect the cables from 
moisture and dust. Lead sheath protect the cable from 
gases or the other damaging liquids (acid or alkalis) in 
the soil and atmosphere. A metallic sheath of lead or 
aluminium is provided over the insulation. It has 
minimum dielectric stress in a cable.    

Bedding ServingInsulation

Lead Sheath ArmouringConductor

C I M B A S
↑ ↑ ↑

↓ ↓↓
 

282.  Which of the following protects a cable against 
mechanical injury-  

 (a) Bedding (b) Sheath 
 (c) Armouring (d) None of the above 
 RRB Chandigarh Electronic 2014 

Ans. (c) : Armouring protects the cable from 
mechanical damage. 

Copper conductor

Four core
Impregnated paper

Metallic sheath

Fabric tape binder

Bedding

Serving

Metallic armourings

 
Construction of a cable 
Armouring- Armouring is provided over the bedding.  
� Armouring consists of one or more layers of 

galvanised steel wire or steel tape. 
�  Layer of cable is according to CIMBAS. 
Where 
C– Core  B– Bedding 
I– Insulation  A– Armouring 
M– Metallic sheath  S– Serving  
283.  What is  the safe current carrying Capacity of 

10mm square PVC insulated single phase 
Copper Cable. 

 (a) 10 Amps (b) 100 Amps 
 (c) 40 Amps (d) 16 Amps 

LMRC JE Electronics 2016, 2013 
Ans. (c) : The safe current carrying capacity of 10mm 
square PVC insulated single phase copper cable is 40 
Amps. 
284.  Which conducting material used in electrical 

wires and cable?   

 (a) Zinc (b) Copper  
 (c) Tin (d) Iron 

Konkan Railway TA-2017 
Ans. (b) : Copper are used as a conducting material in 
electrical wires and cables. 
Property of copper conductor  
� Low resistivity  
� High conductivity  
� Melting point of copper is 1085

o
C 

� Boiling point of copper is 2562
o
C 

� High ductility and malleability  
� It is a good conductor of electricity 
� It has low chemical reactivity.  
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285. Copper conductor cable may be joined by  
 (a) welding (b) soldering 
 (c) thermit welding (d) resistance butt welding 

   RRB Ajmer Electronic-2014 
Ans : (b) Copper conductor cable are joined by 
soldering. 
�  Copper conductors are joined by hard solder.  
�  Hard solder is an alloy of copper and zinc and soft 

solder is an alloy of lead (Pb) and tin (Sn). 
�  Melting point of hard solder is greater than other 

type of solder. So, it is used to solder the material 
such as copper, brass and iron etc.  

�  Thermit welding – It is used to joint the railway 
track.  

�  Resistance butt welding – It is used to weld tube 
rod and wire.  

286.  Recommended current density for a copper bus 
bar which is unenclosed should not exceed.  

 (a) 165 A/sq. cm (b) 118 A/sq. cm 
 (c) 178 A/sq. cm (d) 135 A/sq. cm  

(RRB SSE (shift-III), 02.09.2015) 
Ans. (a) : The current density for a copper bus bar 
which is unenclosed should not exceed 165A/ 
square.cm.  
�  The current density of copper bus bar must be 

sufficient that it withstands against 165A/sq.cm. 
�  The current density of aluminium bus bar must be 

sufficient that it with stand against 130A/sq. cm. 
�  According to IER 1956, bus-bar should not be 

erected at a minimum height of 2.75m. 

287. A cable is designated as YFY. What does it 

indicates?  
 (a) Copper conductor PVC insulated formed 

wire/flat armoured PVC outer sheathed.  
 (b) Aluminium conductor Y connected round 

armoured PVC sheathed  
 (c) Copper conductor XLPE insulated flat 

armoured PVC sheathed 
 (d) Aluminium conductor XLPE insulated flat 

armoured XLPE sheathed  
Konkan Railway STA 2017 

Ans : (a) A cable is designated as YFY, it indicates 
copper conductor PVC insulated formed wire/flat 
armoured PVC outer sheathed.  
�  The following codes are used for design the cable as 

per IS (Indian standards)- 

Copper conductor

Aluminium conductor A

PVCinsulation Y

XLPE Insulation 2X

Steelstrip armour F

Steel round wirearmour W

Steeldouble round wirearmour WW

Steeldoublestrip armour FF

PVCouter sheath Y

−

Code letterConstitute

 

288. What is the source of heat generation in cables? 
 (a) Copper loss in conductor  
 (b) Dielectric losses in cable insulation  

 (c) Losses in metallic sheathings and armouring  
 (d) All of these 

LMRC JE Electronics 2016, 2013 
Ans : (d) The sources of heat generation in cables are- 
�  Copper loss in conductor 
�  Dielectric losses in cable insulation 
� Losses in metallic sheathings and armouring 
�  Dielectric loss is a power loss which occurs in paper 

insulation of cable.  
�  Copper losses depends upon current passing 

through the conductor and resistance of the cable  
�  Losses in metallic sheathing is due to circulating 

current flow between sheaths.   
289.  In a cable the voltage stress is maximum at:   
 (a) Insulator 
 (b) Sheath 
 (c) Surface of the conductor 
 (d) Core of the conductor  

Konkan Railway STA 2017 

Ans. (d) : In a cable the voltage stress is maximum at 
the core of the conductor.   

 max

2V
g

D
dlog

d

=  

Where- 
D = Internal sheath diameter  
d = diameter of core 
V = Phase Voltage 

min

2V
g

D
Dlog

d

=  

Potential gradient will be minimum when 
D

Dlog
d

 

become maximum.   
�  For safe working of cable, dielectric strength of 

insulation should be more than maximum stress.  

290. Cables in power transmission line are 
provided with inter sheaths to: 

 (a) Minimize charging current 
 (b) Minimize stress 
 (c) Provide uniform stress distribution 
 (d) Minimize high voltage 

NMRC JE 2017 
Ans : (c) Cables in power transmission line are 
provided with inter sheaths to provide uniform stress 
distribution. Sheath is provided over the insulation. 

291.  According to voltage, the cables for operating 
voltage up to 33000 V are called _________.  

 (a) Low voltage cables 
 (b) High voltage cables  
 (c) Super-tension cables 
 (d) Extra high tension cables 

DMRC JE 2018, Shift III 

Ans. (c) :  
Low voltage cable  – 1 kV 
High voltage cable  – 11 kV 
Super tension cable  – 33 kV  
Extra high voltage  – 66 kV  
Extra super high tension cables – 132 kV and above  
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292. The cable used for high voltage applications is: 
 (a) Gas-filled cable 

 (b) Elastomer insulated cable 

 (c) Polythene insulated cable 
 (d) Vulcanised India Rubber (VIR) cables 

CPCL JE 2019 
DMRC JE 10.04.2018, Shift-II 

Ans : (b) Elastomer insulated cable used for high 
voltage application. This cable is popularly known as 
rubber cables and elastomers cables are preferred over 
flexible. It applications use in crowded locations where 
the bending is very small. This cable is available from 
low voltage to 33kV grade. 

293.  The chemical composition of PVC is: 

 (a) 

| | | |

.... ....... ....... ...... .....

| | | |

H H H H

C C C C

Cl H Cl H

 

 (b) 

| | | | |

.... ....... ..... ...... .... .....

| | | | |

F F F F F

C C C C C

F F F F F

 

 (c) 
|

| |

H

C C

HH C H

− −

− −

 

| | | | |

| | |

H H H H H

C C C C C C

H H C H H

− − − = −

− −

 

  (d)  

| |

| |

R R

Si O Si O

R R

− − − − −  

LMRC SCTO (Electronics) 16.04.2018, Shift-II 

Ans. (a) : The vinyl chloride molecule is C2H3Cl 

The chemical composition of PVC -  

| | | |

.... ....... ....... ...... .....

| | | |

H H H H

C C C C

Cl H Cl H

   

Polyvinyl Chloride is a synthetic polymer which is 

formed by combining two chemical repeatedly to form a 

large Polymeric Chain.  

Praoxide 

2 2
( )

Vinyl chloride |

Polyvinyl chloride

= − → − − −nCH CH Cl CH CH n

Cl

 

PVC is above 100-110ºC become soft and below 0ºC 

become brittle.  

PVC use in cover of electric wire. 

294. The material which tends to often above 110 
0
C 

and becomes brittle at subzero temperature is: 
 (a) Mica (b) Teflon 
 (c) Acrylic (d) PVC 

LMRC JE (S&T) 12.05.2018 
Ans : (d) The material which tends to often above 
110ºC and becomes brittle at subzero temperature is 
PVC.  
The chemical composition of PVC - 

H H H H
| | | |

— C — C— C — C
| | | |

H HC Cℓ ℓ

 

Polyvinyl chloride is a synthetic polymer which is 
formed by combining two chemical repeatedly to form a 
large polymeric chain.  

( )2 2 nn H CH C ( CH CH )
|Vinyl chloride

C
Polyvinyl chloride

= − → − − −ℓ

ℓ

 

295.  _____ is a material that is used to make cable 
sheaths. 

 (a) Aluminium  (b) Copper  
 (c) Lead  (d) Cast iron  

DFCCIL EE 11.11.2018, 12:30 PM–2:30 PM 

Ans. (c) : Lead is a material that is used to make cable 
sheath. The advantage of lead sheathed cable -  
1. Protection against the entry of hydrocarbon.  
2. Protection against moisture.  

  (v) Cells and Batteries (Chargeable 
and non Chargeable) 

296. The purpose of connecting cells in series is– 
 (a) to increase current rating  
 (b) to make cells durable  
 (c) to increase voltage rating 
 (d) to increase terminal voltage  

RRB JE-01.09.2019 
 RRB Chandigarh Electronic 2014 

RRB Mumbai C &G JE 25.10.2009 

Ans : (d) The purpose of connecting cells in series is to 
increases terminal voltage 

 
Total EMF voltage = nE 
Total Internal Resistance = nr 
External Resistance = R 
Current flow = I 
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  I = 
nE

R nr+
   (∵R >> r ) 

Hence in comparison to one cell terminal voltage of 
circuit is increased nE times.   

297. The purpose of connecting cells in series is– 
 (a) to increase current rating  
 (b) to make cells durable  
 (c) to increase voltage rating 
 (d) to increase terminal voltage 

RRB JE-01.09.2019 
 RRB Chandigarh Electronic 2014 

Ans : (d) The purpose of connecting cells in series is to 
increases terminal voltage 

 
Total EMF voltage = nE 
Total Internal Resistance = nr 
External Resistance = R 
Current flow = I 

  I = 
nE

R nr+
   (∵R >> r ) 

Hence in comparison to one cell terminal voltage of 
circuit is increased nE times.   

298. Which of the following devices has the highest 
photo sensitivity? 

 (a) Photoconductive cell (b) Photovoltaic cell 
 (c) Photodiode  (d) Phototransistor 

RRB SSE (Shift-II) 03.09.2015   
SAIL 29.03.14 

DMRC JE-2013 

Ans (a) : Photo conductive cell has the highest photo 
sensitivity as compare to photovoltaic cell, photo diode 
and phototransistor. It consist of selenium layer so when 
light fall on it conductivity increases and resistivity 
decreases that cause-flow of a greater electrical current. 

299. The earth conductor provides the path for the 
____ , for the earthing. 

 (a) Circuit current  (b) Leakage current  
 (c) Over current  (d) High voltage  

RRB Jharkhand Electronic  – 2014 
Ans : (b) The earth conductor provides the path for the 
leakage or unbalanced current for the earthing. 
The pole or body of equipment connected solidly to 
earth called earthing. 

300. A battery is a source of 

 (a) DC voltage. (b) 1-φ AC voltage.  
 (c) 3-φ AC voltage. (d) AC or DC voltage 

RRB SSE Secundrabad (Shift-I), 02.09.2015 
Ans : (a) A battery is a source of DC voltage which is 
based on chemical effect. A battery is a collection of 
cell in series or parallel and a battery is a source which 
converts chemical energy into electrical energy in form 
of DC voltage.  

301.  The capacity of a cell measured in : 
 (a) Ampere-Hour (b) Watt-Hours 
 (c) Ampere  (d) Watt  

DMRC Electronics 17.02.2017, 8:30 to 10:45 AM  

Ans. (a) : The capacity of a cell is measured in ampere- 
hours. For a cell ampere hour is defined as the ratio of 
discharging and charging in ampere-hour and it is called 
the ampere-hour efficiency of that cell. 

Discharging Ampere hour
%Ampere hour efficiency 100

Charging Ampere hour

−
− = ×

−
 

302. Which of the following is a source of EMF? 
 (a) germanium diode (b) lead acid battery 
 (c) P channel FET (d) carbon resistor 

(RRB SSE (shift-III), 02.09.2015) 
Ans : (b) A lead acid battery is a source of EMF. It is 
an active device and a lead acid battery is a secondary 
device and can be rechargeable.  
303.  Cells are connected in parallel to : 
 (a) increase the current capacity 
 (b) terminal voltage   
 (c) increase the life of the cells 
 (d) increase the voltage rating 

DMRC Electronics  11.04.2018, 4:30 to 6.45 PM 

Ans. (a) :Since a cell have some internal resistance and 
when it is connected in parallel then total effective 
resistance of the cell become small or less so current of 
the cell increases. Therefore cells are connected in 
parallel to increase the current capacity.    
304.  Total current drawn from four 1.5V cells 

connected in series is 1 ampere. Each cell 
supplies _______ ampere.  

 (a) 0.25  (b) 1  
 (c) 1.5 (d) 4 

NMRC Electronics 14.09.2019,  12:00 – 2:15 PM 

Ans. (b) : According to question- 

  
Since the four cell are connected in series and total 
current flow in the circuit is 1Amp. As we know that in 
series connection current through all the elements are 
same therefore each cell supplies 1 ampere.  

305. A commercial lead acid cell has 17 plates. The 
number of negative plates is:  

 (a) 8 (b) 7 
 (c) 9 (d) 10 

NMRC Electronics 09.03.2017, 8:30 – 10:45 AM 
Ans (c) : Given that, 
Total number of plate in lead acid cell = 17  

 Number of positive plate 
17 1

8
2

−
= =   

 Number of negative plate 
17 1

9
2

+
= =   

306.  When there is no light falling on the light 
resistor or on the photo conducting battery 

 (a) Its resistance is low and current is very high  
 (b) Its resistance is very high and current is low  
 (c) Its resistance is low and current is low  
 (d)  Its resistance is very high and current is very 

high 
DMRC Electronics 19.04.2018, 12:15 to 2:30 PM 

Ans. (b) : Photo conductive cell- It work on photo 
conductive effect when light falls on the surface of the 
material then the present in it. The electron gets so 
much energy that it breaks its covalent bond and 
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generates free electrons and holes. Due to which the 
resistance of the material decrease continuously. 

 
When no light fall on it then the resistance of this 
material is very high and the current flow very less.  

307.  Which material is used in the active layer of a 
photovoltaic cell? 

 (a) Silicon  (b) Selenium  
 (c) Platinum  (d) Germanium  

DMRC Electronics 17.02.2017, 8:30 to 10:45 AM 

Ans. (a) : Silicon is used in the active layer of a 
photovoltaic cell.  
•••• Photovoltaic cell is a P-N junction semiconductor device, 

which convert photon energy into electrical energy. 
•••• Photovoltaic cell commonly used in satellite 

communication for power supply.  

••••  Photovoltaic cells are also called "solar cell". 

308.  Cells are connected in parallel to : 
 (a) increase the current capacity 
 (b) terminal voltage   
 (c) increase the life of the cells 
 (d) increase the voltage rating 

DMRC Electronics  11.04.2018, 4:30 to 6.45 PM 

Ans. (a) :Since a cell have some internal resistance and 
when it is connected in parallel then total effective 
resistance of the cell become small or less so current of 
the cell increases. Therefore cells are connected in 
parallel to increase the current capacity.    
309.      Ampere Hour is the unit for measuring- 
 (a) Power of the meter  (b) Energy  
 (c) Capacity of a cell  (d) None of these  

DMRC JE 20.04.2018 

Ans. (c) : Ampere-hour term is defined for the capacity 
of a battery. It is the ratio of ampere hour during 
discharging to charging. 

Ampere hour during discharging
% Ampere hour efficiency 100

Ampere hour during charging
− = ×  

310.  Which of the following laws governs 
electrolysis applications? 

 (a) Ohm's law (b) Coulomb's law 
 (c) Faraday's law (d) Lenz's law 

DMRC JE 20.04.2018 

Ans. (c) : Faraday's law governs electrolysis 
applications. According to faraday's law of electrolysis, 
the amount of chemical reaction which occurs at any 
electron under the influence of electrical energy is 
proportional to the quantity of electricity passed through 
the electrolyte.  
 m ∝  Q 
 m ∝  It 

 m ZIt=  

Where, Z = Proportionality constant 

 t = Time for which current flow 

 I= flow of current 

 m = Weight of substance/chemical.  

311. Which of the following batteries does not 
require trickle charging ?  

 (a) Lead acid cell 
 (b) Alkaline cell 
 (c) Lead acid and Alkaline cell both 
 (d) Neither lead acid nor alkaline cell 

Konkan Railway STA 2017 
Ans : (b) An alkaline cell/battery does not require 
trickle charging. Since in this electrolyte is potassium 
hydroxide (KOH). During the discharging of battery it 
is resolved into K

+
 and OH

–
 ions.    

312.  Identify the false statement :    
 (a) A Primary cell is non rechargeable and cannot 

be reused.  
 (b) Dry cells are light weight and small.  
 (c) Nickel cadmium cell is an example of 

primary cell. 
 (d) Dry cell is an electrochemical cell consisting 

of low moisture immobilized electrolytes in 
the form of a paste. 

Konkan Railway STA-2017 

Ans. (c) :  Nickel–cadmium cell is an example of 
secondary cell and is a type of rechargeable cell. Nickel 
oxide and metallic cadmium use as electrodes in battery. 

313.  Which of the following is the normal cell 
voltage of a lithium ion battery?  

 (a) 1.5 V  (b) 2.5 V  
 (c) 1.2 V (d) 3.6 V 

UPMRC (SCTO) 14.04.2021 
Konkan Railway TA-2017 

Ans. (d) : The normal cell voltage of a  lithium ion 
battery is 3.6V.   

Primary battery Voltage rating 

Mercury Battery 
Carbon Battery 
Silver oxide cell 

1.35 V 
1.5 V 
1.5 V 

314. Which is the appropriate combination of 
primary cell: secondary cell.  
(a) Carbon-Zinc : Manganese-Alkaline  
(b) Mercury : Silver-Oxide  
(c) Manganese-Alkaline : Lead-Acid  
(d) None of these  

Konkan Railwa TA-2017 

Ans. (c) Primary cell  Secondary cell 
 Maganese alkaline  Lead Acid 
 Carbon Zinc  Nickel - iron 
 Zinc chloride  Nickel cadmium  
 Silver oxide  Silver zinc   

315.  Ampere hour capacity of a battery used in 
telecom industry has the discharge rate of  

 (a) 10 hrs  (b) 12 hrs  
 (c) 16 hrs (d) 5 hrs  

Konkan Railway TA-2017 

Ans. (a) : Ampere-hour capacity of a battery used in 
telecom industry has the discharge rate of 10 hrs. There 
are mainly two types of battery used in telecoms 
industry–  
(1) Lead acid battery 
(2) Li-Ion battery. 
These are rechargeable batteries, because these  have 
the reversible chemical action.     
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316.  Device used to measure the specific gravity 
especially of batteries is  

 (a) Electrolyte meter   (b) Hygrometer  
 (c) Acidometer  (d) Hydrometer  

DMRC JE-2015 
RRB Kolkata JE-25.10.2009 

Ans. (d) :  Hydrometer is a device used to measure the 
specific gravity especially of batteries. Hydrometer 
works on the principle of Archimedes principle.  

317. During charging the specific gravity of 
electrolyte of a lead acid battery 

 (a) increases (b) decreases  
 (c) remains same (d) becomes zero 

RRB Kolkata JE 25.10.2009 
Ans. (a) : During charging the specific gravity of 
electrolyte of a lead acid battery is increased and during 
discharging the specific gravity of electrolyte of the 
battery is decreased. In the fully charged condition 
positive plates gives the dark Chocolate Brown color 
and negative plates gives the gray color. 

318. When a lead acid cell is recharged? 
 (a) The anode becomes dark chocolate brown colour 
 (b) Voltage rises 
 (c) Energy is absorbed by the cell 
 (d) All of these 

RRB Chandigarh 26.02.2012 
RRB Kolkata JE-25.10.2009 

Ans : (d)  When a lead acid cell is recharged- 
•  The anode becomes dark chocolate brown colour 
• Voltage rises 
• Energy is absorbed by the cell 

319.  The indication of the state of charge of a lead 
acid battery is best given by-   

 (a) Specific gravity of electrolyte  
 (b) Temperature of electrolyte  
 (c) Color of electrolyte 
 (d) Level of electrolyte 

RRB Chandigarh SSE-25.10.2009 

Ans. (a) : The indication of the state of charge of a lead 
acid battery is best given by specific gravity of 
electrolyte. Hydrogen gas is produced during charging a 
lead acid battery. The electrolyte level in a lead acid cell 
should be 10 to 15 mm above the top of plates.  

320. Which of the following is a source of EMF? 
 (a) germanium diode (b) lead acid battery 
 (c) P channel FET (d) carbon resistor 

(RRB SSE (shift-III), 02.09.2015) 
RRB Mumbai C & G JE-25.10.2009 

Ans : (b) A lead acid battery is a source of EMF. It is 
an active device and a lead acid battery is a secondary 
device and can be rechargeable.  
321.  When 'n' cells each of e.m.f. 'E' volts and 

internal resistance r ohms, are connected in 
series, the current 'i' through an external 
resistance 'R' ohm is given by     

 (a) 
nE

i
R nr

=
+

 (b) 
E

i
r

R
n

=
−

  

 (c) 
nE

i
r nR

=
+

 (d) None of these  

RRB Malda SSE-25.10.2009 
RRB Ranchi Signal Maintainer  Group-III, 20.11.2005 

Ans. (a) : Total e.m.f = nE 
 Total resistance = R+nr 
 from Ohm's law  (i) = V/R 

 
nE

i
R nr

=
+

  

322. Which component has a positive and a negative 
side? 

 (a) A potentiometer (b) A fuse 
 (c) A resistor (d) A battery 

(RRB SSE (shift-III), 02.09.2015) 
RRB Allahabad JE-25.10.2009 

Ans : (d) A battery is a device which consists the 
positive and negative terminal. During the uses of 
battery these positive and negative terminal is mainly 
considered because it always gives DC current. So a 
battery has a positive and negative side.  
323. Which one of the following statements is correct? 
 (a) Resistance of semiconductor material increases 

will rise in temperature  
 (b) Internal resistance of a cell depends on the 

distance between its electrodes. 
 (c) An alloy of tin and lead is used to make the 

element of an electric heater 
 (d) Drift Velocity of electrons in a metal does 

not depend upon mass of the electron. 
 (RRB SSE (Shift-III), 03.09.2015) 

RRB Allahabad JE-25.10.2009 

Ans : (b) The internal resistance of a cell depends 
on- 
(i) It depends on distance between electrodes. 
(ii) It also depends on surface area of electrodes for 
large surface area internal resistance of cell is small and 
for small surface area it is large.  

324.  The electrolyte used in nickel cadmium cell is- 
 (a) Sodium chloride solution  
 (b) Dilute sulphuric acid  
 (c) Potassium hydroxide 
 (d) Ammonium hydroxide 

RRB  Malda SSE- 25.10.2009 

Ans. (c) : The electrolyte used in nickel cadmium cell is 
potassium hydroxide. 
During charging: 
Positive plates — Ni(OH)2+2(OH)

-
 → Ni (OH)4 

Negative plates — 2K
+
 + Cd(OH)2→ Cd +2KOH 

During discharg ing— 
Posit ive  p la tes — Ni(OH) 4  +2K 

+ →     
                                       Ni(OH) 2 +2KOH 
Negative plates — Cd+2(OH)

-
 → Cd(OH)2 

325.  During charging of Ni-Cd battery its electrolyte   
 (a) Remains unchanged  (b) Reduced  
 (c) Gets stronger  (d) Gets wear  

RRB Allahabad JE 25.10.2009 

Ans. (c) : During charging of Ni-Cd battery its 
electrolyte gets stronger. Nickel-cadmium battery 
consists of an anode made up of Ni(OH)4 and cathode 
made up of cadmium oxide. Average voltage of Ni - Cd 
battery 1.2V per cell.   

326.  The efficiency of a lead acid cell does NOT 
depend on the : 

 (a) Internal resistance  
 (b) Rate of charge and discharge 
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 (c) Pressure 
 (d) Temperature 

UPMRC JE- 20.01.2020, 4:00 to 6:00 PM 
RRB Allahabad SSE 09.09.2012 

RRB Patna Technical Engg.-27.07.2008 

Ans. (c) : The efficiency of a lead acid cell depends on- 
(1) Internal resistance 
(2) Rate of charging and discharging 
(3) Temperature 
But does not depends on pressure 

327.  Petroleum jelly is applied to the terminals of 
the lead acid battery to prevent    

 (a) Local heating  (b) Corrosion   
 (c) Short circuiting  (d) All of the above   

RRB Bangalore SSE 09.09.2012 

Ans. (b) :Petroleum jelly is applied to the terminals of 
lead acid battery to prevent corrosion because the 
petroleum jelly is a hydrophobic material.    
328.  Which of the following is dry but rechargeable 

cell? 
 (a) Solar cell  
 (b) Lead acid cell & Nickel-cadmium cell  
 (c) Lead acid cell 
 (d) Nickel-Cadmium cell 

NMRC Electronics 14.09.2019,  12:00 – 2:15 PM 
RRB Bangalore SSE-09.09.2012 

Ans. (d) : The Nickel-cadmium cell is a dry cell but it is 
rechargeable. Because it has the reversible chemical action, 
so it charges and discharges. In this negative plates are made 
up of mixture of cadmium oxide and positive plate is made 
up of Ni(OH)4.  
329.  Which of the following is an example of a dry 

cell?  
 (a) Lead acid battery (b) Voltaic cell  
 (c) Carbon zinc cell (d) Nickel iron battery 

DMRC JE 09.04.2018 
Ans. (c) : The dry cell store chemical to convert 
chemical energy into electrical energy. The size of dry 
cell is 6mm×2.5mm. An example of  a dry cell is carbon 
zinc cell.  

330.   The most common used primary cell is :  
 (a) Lithium cell (b) Nickel–iron cell 
 (c) Lead acid cell (d) Nickel cadmium cell 

RRB Bhopal SSE-09.09.2012 
Ans : (a) The most common used primary cell is lithium 
cell.  
Some special characteristics- 
(1) It has long life 
(2) It has high energy density 
(3) It has voltage near about  2.95V. 
(4) It is widely used in portable electronic devices. 

331. Trickle charging of storage battery helps to 

........ 
 (a) prevent sulphation 
 (b) keep it fresh and fully charged 

 (c) maintain proper electrolyte level 

 (d) increase its reserve capacity 

RRB Bhopal SSE 09.09.2012 

Ans :  (b) Trickle charging of storage battery helps to 
keep it fresh and fully charged.  

332.  During charging of lead acid batteries the vent 
plug is to be  

 (a) Kept closed  
 (b) Removed  
 (c) Removed or kept closed depending on room 

temperature 
 (d) Removed or kept closed depending on 

duration of charge  
RRB Chandigarh SSE-09.09.2012 

Ans. (b) : During charging of lead acid batteries the 
vent plug is to be removed. 
the purpose of the vent plug is to allow for the escape of 
gases formed like hydrogen and oxygen, when the 
battery is charging.   
333.  The output voltage of a cell changes when a 

current is drawn from the cell due to, 
 (a) Internal resistance  
 (b) Decrease in load resistance  
 (c) Inductance of the connected load 
 (d) Depth of discharge of the cell 

RRB Jammu SSE 09.09.2012 

Ans. (a) : The output voltage of a cell changes when a 
current is drawn from the cell due to internal resistance 
334. In dry cells, free electrons are released at :  
 (a) cathode and anode both 
 (b) outside the electrolyte chamber 
 (c) anode  
 (d) cathode  

RRB Jammu SSE 09.09.2012 
Ans : (c) In dry cells free electrons are released at 
anode. Dry cell is called carbon zinc cell. In Dry cell 
Negative plate is made of zinc electrode. and positive 
plate is carbon electrode. which will produce a 
maximum of 1.5 volt, and they are not reversible.   

335.  The resistance of the conductor in the 
electrolytic cell _____ with an increase in 
temperature.  

 (a) Increase  (b) Decrease  
 (c) Slightly increase  (d) Do not change  

RRB Jammu SSE 09.09.2012 

Ans. (b) : The resistance of the conductor in the 
electrolytic cell decreases with increase in the 
temperature. In metallic conductors, resistance of the 
conductor increases with increases in temperature.  
336.  The main advantage of nickel-iron battery over 

lead acid battery is that 
 (a) It needs less maintenance 
 (b) It is much cheaper 
 (c) It has higher efficiency 
 (d) It has higher cell voltage 

RRB Bhubaneswar JE-II, 29.11.2008 
RRB Patna Technical Engg. 27.07.2008 

Ans. (a) : Advantages of nickel-iron battery over lead 
acid battery 

Lead acid Battery Nickel-Iron Battery 

(1) A-h efficiency is 
maximum 

A-h efficiency is less  

(2) Efficiency is 90-95% efficiency is 72 to 80% 

(3) Average emf  is 
2V/cell 

Average voltage is  
1.2V/cell 

(4) High maintenance Less maintenance  

(5) Cheap  Costly 
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337. Carbon electrodes are used in. 
 (1) GLS Lamp 
 (2) Dry cell 
 (3) Arc furnace 

Which of the following is correct? 
 (a) Only 1 (b) 2 and 3  
 (c) 1 and 3 (d) 1, 2 and 3 

DFCCIL EE 17.04.2016, Shift-II 
RRB Bhubaneswar JE-II, 29.11.2008 

Ans. (b) : Carbon electrodes are used in dry cell and arc 
furnace.  
In dry cell negative plate is made up of zinc electrode 
and positive plate is made up of carbon electrodes. In 
any furnace carbon electrodes are used to produce arc in 
the furnace.  

338.  If 24 cells of 2V each are connected in parallel, 
the terminal voltage is   

 (a) 2V (b) 12V  
 (c) 24V (d) 48V  

RRB Bhubaneswar JE-II, 29.11.2008 
RRB Patna Technical Engg.27.07.2008 

Ans. (a) : According to question connection of cell 
given in figure below- 

 
Since all the cells are connected in parallel and in 
parallel connection voltage across each element are 
same hence the terminal voltage will be 2 volt.  

339.  A solar cell is an example of 
 (a) Photo conduction cell (b) Photo emission cell   
 (c) Photo radiation cell   (d) Photo voltaic cell   

RRB Bhubaneswar JE-II, 29.11.2008 

Ans. (d) : Solar cell is an example of photo voltaic cell 
because it converts light energy of sun into electrical 
energy. Voltage induced by photo voltaic cell depends 
on the effect of light intensity. It is directly proportional 
to intensity of light. It is made up of semiconductor 
materials.   

340.  Which of the following is not a primary cell?  
 (a) Carbon-zinc (b) Alkaline  
 (c) Zinc-chloride (d) Lead-acid 

RRB Bhopal SSE -24.11.2002 
RRB Patna Technical Engg.-27.07.2008 

Ans. (d) : A cell in which chemical action is not 
reversible is called a primary cell. Primary cell is a 
single used power source. There are different type of 
primary cell- 
(1) Carbon-zinc   (2) Alkaline  (3) Zinc-chloride 
But lead acid cell is a secondary cell because it has the 
reversible chemical action.  

341. The e.m.f. of a cell depends upon 
 (a) The internal resistance 
 (b) External resistance 
 (c) Electrolyte and electrodes of the cell  
 (d) None of the factors 

RRB Bangalore SSE 01.02.2009 

Ans : (c) The emf of a cell is that maximum voltage 
which is the potential difference between open terminal 
of the circuit. The emf. of a cell depends upon- 
(1) Nature of electrodes temperature, 
(2) Electrodes of the cell 
(3) Nature of electrolyte 

342. In a step-up transformer, the turn's ratio is 1:2. 
A Leclanche cell (emf 1.5V) is connected across 
the primary. The voltage across the secondary 
is- 

 (a) 3.0V (b) 0.75V 
 (c) 0V (d) 1.5V 

RRB Bangalore SSE 01.02.2009 

Ans : (c) Leclanche cell only operate for D.C. circuit, It 
only give the D.C. supply to the transformer. Hence 
transformer can not operate for this small D.C. voltage 
(1.5V) and hence voltage induced on secondary side 
would be zero.  

343.  A solar cell is an example of 
 (a) Photo conduction cell (b) Photo emission cell   
 (c) Photo radiation cell   (d) Photo voltaic cell   

DMRC Secunderabad SSE 29.06.2008 
RRB Chandigarh SSE 15.03.2009 

Ans. (d) : Solar cell is an example of photo voltaic cell 
because it converts light energy of sun into electrical 
energy. Voltage induced by photo voltaic cell depends 
on the effect of light intensity. It is directly proportional 
to intensity of light. It is made up of semiconductor 
materials.   

344. The e.m.f. of a cell depends upon 
 (a) The internal resistance 
 (b) External resistance 
 (c) Electrolyte and electrodes of the cell  
 (d) None of the factors 

RRB Bangalore Technical Engg. 22.04.2007 
RRB Chandigarh SSE 26.02.2012 

Ans : (c) The emf of a cell is that maximum voltage 
which is the potential difference between open terminal 
of the circuit. The emf. of a cell depends upon- 
(1) Nature of electrodes temperature, 
(2) Electrodes of the cell 
(3) Nature of electrolyte 

345. The battery will get warm, when we try to send 
too much current through battery. This is 
mainly due to? 

 (a) Battery manufacturing defect  
 (b) Due to defect of connected load 
 (c) Internal resistance of the battery 
 (d) None  

RRB Kolkata Engg. 20.02.2000 

Ans : (c) The battery will get warm, when we try to  
send too much current through the battery. This is 
mainly due to internal resistance of the battery and it is 

given by- 2H I Rt=  
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