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Electronic Components & 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.

Electronic Devices and circuits: PN Junction diodes, thyristor; Diode and triode circuits; Junction
Transistors: Amplifiers; Oscillator; multivibrator, counters; Rectifiers; Inverter and UPS.
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Sequential logic circuits; A/D & D/A Converter, counters, Memories.

Linear Integrated Circuit: Introduction to operational Amplifier, Linear applications; Non-Linear
applications, Voltage regulators, Timers; Phase lock loop.

Microprocessor and Microcontroller: Introduction to microprocessor, 8085 microprocessor working;
Assembly Language programming; Peripherals & other microprocessors; Microcontroller.

Electronic Measurements: Measuring systems; Basic principles of measurement, Range Extension methods,
Cathode ray oscilloscope, LCD, LED panel, Transducers.

Communication Engineering: Introduction to communication; Modulation techniques; Multiplexing
Techniques Wave propagation, Transmission line characteristic, OFC; Fundamentals of Public Address
systems, Electronic exchange, Radar, Cellular and Satellite communication.

Data communication and Network: Introduction to data communication, Hardware and interface;
Introduction to Networks and Networking devices; Local Area Network and Wide area Network; Internet
working.

Computer Programming: Programming concepts; Fundamentals of ‘C’ and C™"; Operators in ‘C’ and C™;
Control Statements; Functions, Array String & Pointers, File Structure; Data Structure and DBMS.

Basic Electrical Engg: DC Circuits; AC fundamentals; Magnetic, Thermal and Chemical effects of Electric
current; Earthing-Installation, Maintenance, Testing.

NE-01 (UPMRCL) SCTO

Electrical/Electronics & Telecommunication
BASIC ELECTRICAL ENGINEERING

Basic concepts and principles of D.C and A.C fundamental, A C circuits, batteries, electromagnetic induction
etc. including constant voltage and current sources.

ANALOG ELECTRONICS

Fundamental concepts of basic electronics and basic understanding of conductors, semiconductors and
insulators, extrinsic and intrinsic semi-conductors, p-n junction, need of rectifiers in electronics, understanding
of filters in rectifiers, tunnel diodes, LEDs, varactor diodes, LCD; working of transistors in various
configurations; Concept of FETs and MOSFET etc.

CONTROL SYSTEMS

Basic elements of control system, open loop control system, closed loop control system, control system
terminology, manually controlled closed loop systems, automatic controlled closed loop systems, basic
elements of a servo mechanism, Examples of automatic control systems, use of equivalent systems for system
analysis, linear systems, non-linear systems, control system examples from chemical systems, mechanical
systems, electrical systems, introduction to Laplace transform. Transfer function analysis of ac and dc
servomotors synchros, stepper motor, amply dyne. ac position control system, magnetic amplifier. Control
system representation: Transfer function, block diagram, reduction of block diagram, problems on block
diagram, Mason’s formula signal flow graph Time Response Analysis : Standard test signals, time response of
first and second-order system, time constant, time response of second order system, time response
specifications, steady-state errors and error constants, problems in first and second order system. Stability:
Routh Hurwitz Criterion, Root Locus, Bode Plotting using semi log graph paper Introduction to multiloop
control system and its types, feed forward, cascade, ratio, split range, control system. Study of different
processes using above mentioned control systems Non-Linear Control System : Introduction, behaviour of non-
linear control system. Different types of nonlinearities, saturation, backlash, hysteresis, dead zone, relay, fiction,
characteristics of non-linear control system, limit cycles, jump resonance, jump phenomenon. Difference
between linear and non-linear control system.

ELECTRONIC COMPONENTS AND MATERIALS

Materials : Classification of materials , Conducting, semi-conducting and insulating materials through a brief
reference to their atomic structure.




Conducting Materials : Resistors and factors affecting resistivity such as temperature, alloying and mechanical
stressing. Classification of conducting materials into low resistivity and high resistivity materials.

Insulating Materials : Important relevant characteristics (electrical, mechanical and thermal) and applications
of the following material: Mica, Glass, Copper, Sliver, PVC, Silicon, Rubber, Bakelite, Cotton, Ceramic,
Polyester, Polythene and Varnish.

Magnetic Materials : Different Magnetic materials; (Dia, Para, Ferro) and their properties. Ferro magnetism,
Domains, permeability, Hysteresis loop. Soft and hard magnetic materials, their examples and typical
applications.

MEASURING INSTRUMENTS

Introduction to Testing and Measurements, Measurement of Resistance, Inductance and Capacitance, Ammeter,
Voltmeter and Multimeter, Power and Energy Measurements, Frequency and Phase difference Measurement
PRINCIPLES OF INSTRUMENTATION

Basic building blocks of any instrumentation systems, Performance characteristics of Oscillator Instruments,
Instrument selection: Factors affecting instrument selection, accuracy, precision, linearity, resolution,
sensitivity,

hysteresis, reliability, serviceability, loading effect, range advantage and limitation, cost effectiveness and
availability - Static and dynamic response - Environmental effects - Calibration tools

FUNDAMENTALS OF DIGITAL ELECTRONICS

Concepts of Digital electronics, Number system , gates, codes, arithmetic logic circuits, flip-flops, shift resistors
and counters.

BASIC OF Microprocessors

Architecture of a typical microprocessor, configurations and instructional pair configuration systems and
working of various peripheral interface chips. 8085 Microprocessors, architecture, instruction sets and
introduction to 8086.

POWER ELECTRONICS

Introduction to thyristors and other power Electronics devices, Controlled Converters, Inverters, Choppers.
COMPUTER AIDED INSTRUMENTATION

Computer aided Instrumentation, Buses and Standards : Introduction , BUS types : The I/0 BUS a) ISA
bus b) EISA Bus c¢) PCI bus , GPIB 2.5 RS-232, Linear Circuits and Signal Conditioning, Parallel Port (PP)
Interfacing Techniques, Serial Port (SP) Interfacing Techniques, USB Port Interfacing Techniques.

QUALITY AND RELIABILITY TECHNIQUES

Quality organization and Management: Introduction, Quality Policy, Task for Quality and Introduction to Total
Quality Systems

Quality costs : Prevention costs, appraisal costs, internal failure costs, external failure costs, impact of quality
costs on profitability

Basic Electrical Engg. And Electt. Measurements:

Concepts of currents, Voltage, Resistance, Power and energy, their units, Ohm's law. Circuit Law: Kirchhoff’s law
Solution of simple network problems, Network theorems and their applications, Electro-magnetism concept of flux,
Emf, Reluctance, Magnetic circuits, Electro-magnetic induction, Self and mutual inductance.,A.C. fundamentals
Instantaneous, Peak, R.m.s. And average values of alternating waves, Equation of sinusoidal wave form, Simple
series and parallel a.c. Circuits consisting of R.L. and C. Resonance, Measurement and measuring instruments
Moving coil and moving iron ammeters and voltmeters, Extension of range, Watt meters, Multimeters, Megger, Basic
Electronics.

Electrical machines:

Basic principles D, C motors of generators, their characteristics, Speed control and starting of D.C. motors,
Losses and efficiency of D.C. machines.

1-phase and 3-phase Transformers:

Principles of Operation, Equivalent Circuit, Voltage Regulation O.C. And S.C. Tests, Efficiency, Auto
Transformers, Synchronous Machines, Generation Of Three Phase Emf, Armature Reaction, Voltage
Regulation, Parallel Operation Of Two Alternators, Synchronizing, Staring And Applications Of Synchronous
Motors, 3-Phase Induction Motor, Rotating Magnetic Field, Principle Of Operation, Equivalent Circuit, Torque
Speed Characteristics, Starting And Speed Control Of 3-Phase Induction Motors, Fractional Kw Motors, 1-
Phase Induction Motors A.C. Series Motor, Reluctance Motor.

General, Transmission and Distribution:

Different types of power stations, Load factor, Diversity factor, Demand factor, Simple problems thereon, Cost of
generation inter connection of power stations, Power factor improvement, Various types of tariffs, Types of faults
Short circuit current for symmetrical faults, Switchgears-rating of circuit breakers: Principles of a arc extinction by
oil and air, H.R.C. fuses, Protection earthier leakage, Over current Buchhotgz relay Merz-Prince system of
protection of generators & transformers, Protection of feeders and bus bars., Lightning arresters, Various
transmission and distribution systems, Comparison of conductor materials. Efficiency for different systems.

Utilization of Electrical Energy:
[llumination, Electric heating, Electric welding, Electroplating, Electric drivers and motors.

5



Electronics Engineering Previous Years Papers Analysis Chart

S.N. EXAM NAME EXAM DATE No. of
Questions
RAILWAY RECRUITMENT BOARD (RRB)
1. RRB JE 2024 04.06.2025 (Sh.-I) 100
2. RRB JE 2024 22.04.2025 (Sh.-I) 100
3. RRB JE 2024 22.04.2025 (Sh.-II) 100
4, RRB JE 2019 31.08.2019 100
5. RRB JE 2019 01.09.2019 100
UTTAR PRADESH METRO RAIL CORPORATION (UPMRC)
6. UPMRCL AM (S & T) 12.05.2024 920
7. UPMRCL JE (S &T) 12.05.2024 90
8. UPMRCL SCTO 14.05.2024 920
9. UPMRC JE (S&T) 03.01.2023 920
10. | LMRC SCTO Shift-II 17.04.2021 90
11. | LMRCIJE (S&T) Shift-III 20.01.2020 90
12. | LMRC JE S&T 12.05.2018 90
13. | LMRC SCTO 16.04.2018 920
14. | LMRCIE 17.03.2016 90
15. | LMRC SCTO Shift-1 17.03.2016 920
16. | LMRCIE 26.06.2015 90
DEDICATED FREIGHT CORRIDOR CORPORATION OF INDIA LIMITED (DFCCIL)
17. | DFCCIL S&T 17.12.2023 60
18. | DFCCIL Executive 20.12.2023 96
19. | DFCCIL S&T 29.09.2021 96
20. | DFCCIL Electrical 30.09.2021 96
21. | DFCCIL Electrical 11.11.2018 96
22. | DFCCIL Electrical 17.04.2016 80
23. | DFCCIL S&T 17.04.2016 80
DELHI METRO RAIL CORPORATION(DMRC)/NMRC/JMRC
24. | DMRC JE Electronics (Contract) 23-02-2020 75
25. | DMRC JE Electronics (Regular) 2020 75
26. | DMRC JE Electronics Shift-11 19.4.2018 75
27. | DMRC JE Electronics Shift-1I 11.4.2018 75
28. | DMRC JE Electronics Shift-III 11.04.2018 75
29. | DMRC JE Electronics Shift-1 17.2.2017 75
30. | DMRC JE Electronics Shift-11 17.02.2017 75
31. | DMRC JE Electronics Paper-I 06.03.2016 75




32. | DMRC JE Electronics Paper-I 15.03.2015 75
33. | DMRC JE Electronics Paper-I 21.09.2014 75
34. | NMRC BECIL 2019 45
35. | NMRC JE Electronics 2017 75
36. | NMRC JE Electrical 2017 75
37. | IMRC 2021 48
RAILWAY RECRUITMENT BOARD (RRB)-2015
38. | RRB SSE Shift -1 01.09.2015 21
39. | RRB SSE Shift -II 01.09.2015 22
40. | RRB SSE Shift —III 01.09.2015 22
41. | RRB SSE Shift -1 02.09.2015 23
42. | RRB SSE Shift —II 02.09.2015 21
43. | RRB SSE Shift —III 02.09.2015 22
44. | RRB SSE Shift -1 03.09.2015 23
45. | RRB SSE Shift —II 03.09.2015 21
46. | RRB SSE Shift —III 03.09.2015 21
47. | RRBJE Shift-II 04.09.2015 22
48. | RRBJE Shift —III 16.09.2015 23
49. | RRBJE Shift -1 26.08.2015 23
50. | RRBJE Shift-II 26.08.2015 22
51. | RRBJE Shift—III 26.08.2015 21
52. | RRBJE Shift-I 27.08.2015 23
53. | RRBJE Shift-II 27.08.2015 22
54. | RRB JE Shift -III 27.08.2015 21
55. | RRB JE Shift-I 28.08.2015 23
56. | RRB JE Shift-II 28.08.2015 20
57. | RRBJE Shift—III 28.08.2015 22
58. | RRB JE Shift-I 29.08.2015 21
59. | RRB JE Shift—II 29.08.2015 23
60. | RRB JE Shift —III 29.08.2015 23
61. | RRB JE Shift—III 30.08.2015 22
RAILWAY RECRUITMENT BOARD (RRB)-2014
62. | RRB JE Allahabad 2014 23
63. | RRB JE Gorakhpur 2014 24
64. | RRB JE Chandigarh 2014 23
65. | RRB JE Jharkhand 2014 22
66. | RRB JE Guwahati 2014 23
67. | RRB JE Bhopal 2014 24




68. | RRB JE Ahmedabad 2014 21
69. | RRBJE Ajmer 2014 22
70. | RRB SSE Green Paper (Bilaspur, Secunderabad) 21.12.2014 22
71. | RRB SSE Yellow Paper (Bilaspur, Secunderabad) 21.12.2014 23
72. | RRB SSE Red Paper (Bilaspur, Secunderabad 21.12.2014 24
OTHER RAILWAY JE & SSE Exams.
73. | RRB Allahabad JE 2010 19.12.2010 26
74. | RRB Allahabad SSE 2010 19.12.2010 24
75. | RRB Mumbai JE 2008 05.10.2008 29
76. | RRB Mumbai SSE 2008 05.10.2008 32
77. | RRB Mumbai JE 2010 19.12.2010 23
78. | RRB Mumbai SSE 2010 19.12.2010 27
79. | RRB Bhubaneswar JE-I1 2010 19.12.2010 21
80. | Konkan Railway STA 2017 2017 25
81. | Konkan Railway TA 2017 2017 19
82. | Konkan Railway SSE 2015 2015 32
83. | RRB Kolkata Diesel JE 2009 25.10.2009 24
84. | RRB Chandigarh SSE 2009 25.10.2009 27
85. | RRB Mumbai C&G JE 2009 25.10.2009 25
86. | RRB Gorakhpur RDSO SSE 2009 25.10.2009 26
87. | RRB Jammu JE 2009 25.10.2009 24
88. | RRB Malda SSE 2009 25.10.2009 28
89. | RRB Allahabad JE 2009 25.10.2009 22
90. | RRB Mumbai C&G SSE 2009 25.10.2009 27
91. | RRB Patna JE 25.10.2009 24
92. | RRB Bhopal TM SSE 2009 25.10.2009 25
93. | RRB Allahabad SSE 2012 09.09.2012 26
94, | RRB Bangalore SSE 2012 09.09.2012 30
95. | RRB Kolkata SSE 2012 09.09.2012 19
96. | RRB Gorakhpur Design SSE 2012 09.09.2012 24
97. | RRB Bhopal SSE 2012 09.09.2012 26
98. | RRB Chandigarh SSE 2012 09.09.2012 29




99. | RRB Jammu SSE 2012 09.09.2012 24
100.| RRB Allahabad JE 2012 09.09.2012 22
101.| RRB Bhubaneswar JE II 2008 29.11.2008 26
102.| Konkan Railway STA 2017 2017 24
103.| Konkan Railway TA 2017 2017 25
104. | Konkan Railway SSE 2015 2015 21
105.| RRB Kolkata Diesel JE 2009 25.10.2009 23
106.| RRB Bhopal Section Engineer, 24.11.2002 25
107.| RRB Bhopal & Mumbai Apprentice Section Engg. 23.03.2003 29
108.| RRB Secunderabad Section Engineer (Elect.) 29.06.2008 23
109.| RRB Bangalore Section Engineer (Elect.) 01.02.2009 24
110.| RRB Chandigarh Section Engineer, 15.03.2009 26
111.| RRB Chennai Section Engineer, 12.02.2012 28
112.| RRB Chandigarh Section Engineer (Elect.) 26.02.2012 25
113.| RRB Chandigarh Section Engineer, 26.02.2012 30
114.| RRB Jammu Section Engg. 2013 21
115.| RRB Bhubaneswar Section Engineer (Electrical) 19.08.2001 19
116.| RRB Kolkata Engineer 20.02.2000 16
117.| RRB Kolkata Apprentice Engineer 14.10.2001 21
118.| RRB Allahabad Junior Engineer-I1 08.01.2006 16
119.| RRB Kolkata Jr. Engineer-II Electrical DRG & Design, 11.06.2006 16
120.| RRB Kolkata Technical- Engineer 20.08.2006 29
121./ RRB Chennai Technical (Engineer) 15.04.2007 26
122.| RRB Bangalore Technical (Engineer) 22.04.2007 29
123.| RRB Secunderabad Technical (Engg.) 20.05.2007 24
124.| RRB Patna Technical Engineer, 27.07.2008 30
125.| RRB Thiruvananthapuram Section Engg. 04.01.2009 21
126.| RRB Bangalore Section Engineer 01.02.2009 25
127.| RRB Chandigarh Section Engineer 15.03.2009 28
128.| RRB Chandigarh Section Engineer 26.02.2012 29
129.| RRB Bhopal Section Engineer 24.11.2002 22
Total 4976




Trend Analysis of Previous Year Papers through

Pie Chart and Bar Graph
Computer Basic Electrical Electronic
programming , 171 Engineering , 442 Components &

Materials, 556

Electronic devices

Data N
& Circuits, 638

Communication &
Network , 391

Digital Electronics,
Communication 481

Engineering , 460

Electronlc le:roprocessor & Linear Integrated
Measuraments, Microcontroller , Circuit, 175
563 260
563
460 442
391 y_ -
260
y
175 I 171
ll
: X S & &
& & ¢° § & & & & oo
&6 (}é (‘0 C\.‘b \‘o P 6& é,} 'C* && e,é
& N < & QQ' EN >
@ 9 Q} zb (9 0 % 4 ‘ @
i & &> & & Q“?:b% s o%’ @% \Q’Q
Q\’-Q bé\ Q\“’ﬂ .&& 4@ '000 S .@‘Q {x‘?
’QQ ~ (\ i%’ <! \db &> Q‘} zﬁ:”
& N & o & & & & <
¢ & S & ¢ & SRR GO
& & ¢ & F
& & R
& F °

10




01.

SR IHeh Ueeh Ud uared

(Electronic Components & Materials)

B Conductors, Semi conductor & Insulators B Magnetic materials B Jointing & Cleaning materials for U/G copper
cable & OFC B Cells and Batteries (chargeable and non chargeable) B Relays, Switches B MCB & Connectors

W (Conductors) ||

1. Which of the following materials is typically
preferred for electrical conductors due to its
high conductivity and resistance to corrosion?

T ™
ITT ATHAT X WLIUT Yferier o hRuT forega
HgFAl o g uig i ATt &2
(a) Manganin/ST=  (b) Gold/|T
(c) Steel/=Ta (d) Copper/disT
RRB JE 22.04.2025 Shift-11

Ans. (d) : R TS H G 3T ATcABar AL HIOT

TRy F HRUT fogd Arew & U SR W uEe fea

S 2

B #TT TF fageg S A # T W (range) W

I e foegg sfedy & fow s o 21 S 5@
Tl wfediet & e S s 2

W T go § s § e W fr Ao 2 )

2. Manganin is a copper-manganese alloy that is
widely used in precision resistors and
temperature-sensitive applications. Which of

the following properties makes manganin
particularly useful in these applications?

Teh am- AT frsreng € st s
w0 | URYTGAT SR araEe-HagAvie
H 3uan feRar s € fafafaa 8 @ sl
TUT T WA a9y WU W ATy &2

(a) High tensile strength and ductility/3=d T
3 e

(b) High electrical conductivity/3=d fargd =metehr
(c) Low temperature coefficient of resistance/

& S [ TIHA TOTih
(d) High thermal coefficient of resistance/Sferier
1 I=9 AU T
RRB JE 22.04.2025 Shift-1
Ans. (¢) : I T g ug 8 e wfRy e
o= g 21
W A U - Y 9 @ S s aeee IS
o sfoRry # 7o e & forw sreafere fem @ 21
B IEH 9faUY d9HH & SaR-GeE % 91y FH
e 8, 99 a8 39 sman & o emaet @ et
i U9 T SAFYIHAT Bl @, I fF AF Aferrerhi
3R A fRmEdeT #)

3. Which of the following is a primary
characteristic of low resistivity materials used
in electrical conductors?

@i ot o weent ¥ TR
w0 WlageRar arelt WWOET W WAt
fergrerar §72

(a) High insulation properties and  poor
conductivity/3sa 07 3R T AT

(b) High thermal resistance and poor conductivity/
3= adE G ATeAhdl

(c) High cost and low flexibility/3sd @ 3iR
ELECEICIRE]

(d) High conductivity and low resistivity/3=d
AR S HH FferRrerhr
RRB JE 22.04.2025 Shift-1

Ans. (d) : forga =reet | w7 wfeiessar ara waet
I et AT ST A N e Sfedieehar 21
yferierarar ot fafdme wfedier-

foresear an fafdte wfode, gardf & wefa | AR Fr

2, wgld Re-fe wed & foaq sfusa @ fakme

feRterehar 1 7 -t e 8, 39 p S g ¥

weRid # 21
RA

P

W SHH AEF - BT &

B IEE H OIS FE F AT a = 19 T AGH
@R (= 1% W | aes gqd & faiw sy
AAF & IR % e &1 81 (p =R)

-%H%Waﬁwﬁfamﬁﬁmmuaﬁrmw

|

T Rl TAidTE =cTehed AT TeTehal  (Specific

conductance of conductor or conductivity)-

B 5 gard & Ay aroee 39 uard & fafvw sfowy
&1 forem & €

W30 o () ¥ &5 5 21

G=1=G><£
P a

B TAF F PR FE F T a=1 A q41 AqqH B
qEE (=1 0 W@ | =reiss gerd 1 &R et
I % AT & SE ai 7 |

W 3G IE W giadel a1 9,/ dieT g 2l

Electronic Components & Materials
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What is the primary effect of the annealing
process on conducting materials such as copper
and aluminium?

dten iR TegHiEw S oW ugref W
AT Wfsha skt yrerfiren g R §7
(a) It increases tensile strength and hardness/J@
T 9Ifth 3R HIRAT I T 2 |
(b) It causes oxidation of the material's surface/
7¢ e I GAg & SIS HT HROT T & |
(c) It reduces electrical resistance by decreasing
the number of dislocations./Jg 3TUerdl !
T B B HTh e St Y w2
(d) Tt increases the material's brittleness/ag WA
1 ST B T € |
RRB JE 22.04.2025 Shift-1

What is the full form of AAC & AAAC?
AAC 3T AAAC T gul &9 o1 872
(a) AAC — Alloy Auminium Conductor (T&id
FERY); AAAC — All Aluminium
Alloy Conductor (3l E@‘ﬂﬁw T HEFN)
(b) AAC-All  Aluminium  Conductor  (3ffd
FERN); AAAC — All Aluminium
Alloy conductor (37ef TegHII Teild Heae)
(c) AAC — All Alloy Conductor (3@ T
HeRI); AAAC — All aluminium Allouy
Conductor (3T THI=H TATT sHeee)
(d) AAC — Aluminium-Aluminium Conductor
Hsael); AAAC — All
Aluminium Alloy Conductor (37el TegHI-TaH
TAT Hea)
UPMRCL JE (S &T) 12.05.2024, 4:30 PM-6:30 PM

: dar SR TefufEm S aes gmhEl ®

SfshaT 1 A FAE T STUEE d H R

T b o Sferiedt bt FH T 8|

W AR T S vifha sfufRer @ S e wend &
diffe 3R Fi-Hf THEtE i B uRafdd w
SHH! T HT TSN & SR FSKAT B FH B 2

Ans. (¢)

g;Ts% (b) : AAC &1 QU 9™ All Aluminium Conductor
|

AAAC F T T All Aluminium Alloy Conductor 81T Z|
THH FANT SR S fGaeor gorelt # Iew Exi
F IET BIF T If<H STl db of S & g
fepa ST 21 e wegHifEm T, o a2

W 7R TS B 3k G FREH auEE S SR | | S
Fh 3T T T 999 a9 3H 99" W T@H qdm
iRt -+ Se1 e W fohar ST 2
One of the main advantages of AAAC (All
Aluminium Alloy Conductor) over AAC (All

Aluminium Conductor) is:

AAC (3t wHeaeT) ® gedT |
AAAC (3ATeT qag&lﬁw ST dgaT) W
T & &Y I8 &

(a) increased weight for better mechanical

strength/3=a T Witk & fTw agr gam asH
(b) higher corrosion resistance/3ed H&NUT ¥ SRE)
(c¢) reduced cost of production/3TEH & AN

(d) lower conductivity/&H <Tciehdl
RRB JE 22.04.2025 Shift-1

Select the option in which the given material are
correctly paired with their regpéch;_l_gropertles

3T foreheq &1 = W
FrEfeerd O & T G ST ¥ e w R
(a) Silver — Conductor, Silicon — Conductor,
Glass —Insulator, Gold — Insulator

(b) Silver — Insulator, Silicon — Semiconductor;
Glass — Insulator, Gold — Conductor

HAT-<1eth

(c) Silver — Conductor; Silicon — Semiconductor;
Glass — Conductor; Gold Conductor

Ii&}-areieh, SfreT-areTs,
GHT-A1eh

(d) Silver — Conductor; Silicon — Semiconductor;

)

Ans. (b) : AAC (37fa Tegff-=am Heaed) & qoq § Glass —Insulator; Gold — Conductor
AAAC (3iTa Tefifem Tar FedR) # UF T d-aTer,  RAfT-STa T, Y-,
A T 2 o I Gerror sierier B 2 -
UPMRCL JE (S &T) 12.05.2024, 4:30 PM-6:30 PM
Property AAC AAAC Ans. (d) :
Material Pure aluminium Alummlum. T o | HEeTE TR
alloy (typically > )
Al-mg.si) IE 3= T[S IR Fares |
Mechanical Lower Higher % =
strength yfegehdr | A AR AT | 3=
Corrosion Lower Higher & o
resistance afsta Tl F (<3eV) BB
Conductivity | Higher  (better | Lower than K el (¥7) (23eV)
electrical AAC .
conductor) HTC[ U | ¥ATHS | FUTHSD RUTHN
Weight cost | Heavier Slightly lighter, gasshar | 1,230 | 4 8
Generally lower | slightly higher Iy F1 | T EY| AVI-I 3 Beq | T
- A T fabe (c) T 31 EEI gt | &Ml
Electronic Components & Materials 12 YCT



8. Current density is the highest for:
RT oeel STRreRd™ BreT §- -

(2) Aluminium/TegHEH (b) Zinc/[Seh
(c) Brass/diaa (d) Copper/afan
UPMRCL JE (S &T) 12.05.2024, 4:30 PM-6:30 PM

Ans. (d) : Copper ! Current Density Aluminium, Zinc
T4 Brass & qaA # s1fers Bl 2
g I (Current Density)-

J = Current Density
-J =oE
E = Electricfield

................

I
A
foredt arers AT % ovR fheht g® % ohwed fawm H
IHE &ThC % BN YAled g arel fEgd um eee
FEA ¢ 39 J ¥ wafiq A E
9. Which of the following materials typically falls
within the electrical resistivity range of 10 Q
emto 107" Q em?
frfafaa & & @ a1 uard fafte ww & 10°
Q em ¥ 107 Q em =t faea wiekrerehar wwn
& offa¥ errar 87
(a) Insulator/3geiex (b) Glass/&=
() Semiconductor/3TSaTAS (d) Conductor/=Teih
UPMRCL SCTO 14.05.2024, 9:00-11:00 AM

J=

Ans. (d) : a1 T8 FAAAR W 10°° Qem ¥ 10 Qem

F g wfeRreehar e & ofeX S 2

TS AAF, Taarersh aor forgauet gart t sferrEew-

Taref gfeRteraRar (Qm¥ )

ey 1.6x10°"

e 1.7x10°

TeHITE 2.7x10°°

SHfTEm 4.6x107"

ISINETE] 2.3x10°

HTZH 9x10'

FIR T 1x10"

10. Which of the following types of material is
heated by usi gdlelectrlc heating?

e R & uEtel S TRreREa

Glecica) mnﬁw wHTeh T feRaT STaT &7

(a) Insulating material/$=TcTeh aref
(b) Metallic material/&nfeaes Taref
(c) Conductive material/Tciaha garef
(d) Magnetic material/ﬂ'aaﬂu Tard
UPMRCL SCTO 14.05.2024, 9:00-11:00 AM

11.  Silver tungsten contact material has

thermal and electrical conductivity.

e dEa wwe

3R fergga =TeTeRan Eielt R

(a) zero/I[A (b) low/&H

(c) medium/q€IH (d) high/3=a

UPMRCL JE (S & T) 03.01.2023, 1:30 PM-3:30 PM
Ans. (d) : e 3T F2ae FeRad § 3/@yd 07 e
2 S 3I=9 =reihdl 3= A9 SR 3= oS B 2
gl 3R ITRET 3= HIRAT N I Feld F R
e 21
et e gl § swwr afeE ot damuw whRy
BT ¢ TUH AU ®Y § AR N R Fehe SHA
¥ IYANT fopaT ST & |

12. The transition temperature of
superconductivity material titanium is:/
T HRHUT ATIEH -
(a) 1.17K (b) 14K
(c) 92K (d) 04K

UPMRCL JE (S & T) 03.01.2023, 1:30 PM-3:30 PM
Ans. (d) : SfETedar gard TgefEm &1 GHuuT argue
0.4 K g 21
WRHUT ATIHT:- 98 d9AE o m uee &)
TeRIHd 3TEHE LA F FA @ S § uwd e
el § W dedd § agd W 8, 3§ GHAUI
(Transition) TT9HTT FHgATdl 21
13.

Which of the following has the largest number
of free electrons?/ T & ¥ feore uerel o

TEREIAI el T GoH ATk et §7

(a) Intrinsic semiconductor /A9 TGS
(b) Conductor /<TcTeh

(c) Extrinsic semiconductor /3 TGS
(d) Insulator fﬁgﬂﬁ%

UPMRCL SCTO 17.04.2021, 12:00 PM-2:00PM
Ans. (b) : 9% H TEH AeE qh oM B 2|
FIF § T T T A e 81 A
N T SoiFe q91 BIcd % HRUT FAIEd ar |

14.

Aluminium ore is known as—
ITITH T T Tl §-

(a) Galena/ﬁ@?T (b) Hematite/HSEE
(c) Bauxite/siorIse (d) Alum/TeH

RRB JE-01.09.2019, 15:00 PM-17:00PM
Ans. (c) : SIFERS Aluminum T TH ERICRS RIS HEd ™~
® H Aluminum SIS, FE RS F 79 e
¥ e o o g1 TR T AN 3 P R
S 21 o fad e (ALO;) S S

Ans. (a) : TTSGT A9 F1 ITATT Fh FaTeih Ta1d B U ¥ o e 3R Y6 aluminum ST &0 € |
T fehar ST 21 15. What is the forbidden energy gap in a pure
B WEEA a9 § 10-50 MHz 1 g @1 20kV i conductor? .
¥ ?
et i o ST 31 R @ 50% A 2 *’(lfomng‘*'a"ﬁ@wi))a‘f l‘a;‘T%~
B WEg A fafy swgell OR- owdl, wifes, R a) e e
gy, F9 aﬁs@ﬁm@%w%m'maﬁaﬁ% (©) 0.7eV (d) 6V
’ ’ RRB JE-01.09.2019, 15:00 PM-17:00PM
Electronic Components & Materials 13 YCT



Ans. (a) : Y§ T0% § afd ol S 0 eV B 2
3 (<Terhl) H WET A9 W G SEe T S ¢ | 3T
Gl S 791 A 98 arg arid el STl T8
2T 21 T8 AT ¥ TH W H T < £ 3 T G

g St qo Ao S e gA B 2
16. The most commonly used electrical conductor is—
aqret
TeTeh §-
(a) Lead/a® (b) Copper/HTT
(c) Brass/s ¥ (d) TinfeA

RRB JE-01.09.2019, 15:00 PM-17:00PM
Ans. (b) : T9H 31 S B ST aren fergd =rer®
FW B T’ TH a1q 21 P 3@@?@" conductivity
Aluminium ¥ 31 qer resistivity H g 2, W
AEET § IUCE & UMl & a9 S €S i ST
(Copper) A& e 2|
17. Which material has the highest electrical
conductivity?
ferar uamet g IooraH forea =eTeReT et &7
(a) Steel /=T (b) Silver /el
(¢) Aluminum /TeHfEH  (d) Lead /A€
RRB JE-31.08.2019, 10:00 AM-12:00 PM
Ans. (b) : T § Ieaam foga rerbar et @1 9 TH
e Terd € fEH g ol @ §e agd S
T 21 = F g golaeiHl B il @ % SruT &
T Ivd o wreredr it @1 =i i Sl e
1.6x107*Q m 8Kt & iR =efbar 6.2x107 S/m &Il 1

18. The correct sequence of increasing order of
electrical resistivity of the given materials is —

ered w wE
ATET HT -

(a) Diamond, doped germanium, silicon, gold
aﬁﬁm |

(b)

(©)

Gold, silicon, doped germanium, diamond
) ) :3; )

Gold, doped germanium, silicon, diamond
g, Sifa t—%ﬁm

NOTE-

® Metal & Conductivity High 4T Resistivity Taq
Low @l 8 3fx Metal & Ideal Condition ¥
Conductivity 3d TT Resistivity I gl 21

® Doped Semiconductor I Conductivity, Pure
semiconductor ¥ I EMl ® i Doped
Semicondutor § carrier concentration SATeT 2Idl ?I

® Diamond, Current ®1 Bad conductor BT & 279 q
I8 Insulator 81T 81 THT 3T Resistivity sgd
I Bt 2

19.  Pure metals generally have—
[T I &gt H ..., BT &
(a) high conductivity and low temperature co-

efficient/S=e Tetehell q4T e AT9 0TI

high conductivity and large temperature co-

efficient/3ed |Tcishdl T4T g&d 19 TUTish

low conductivity and zero temperature co-

efficient/= =Tefehdl q91 Y= 19 0TI

low conductivity and high temperature co-

efficient/[T=1 =TeTshal q1 3= AT9 0TI
LMRC SCTO-17.03.2016

Ans : (b) IS O3 § 3= =ethal o1 gea 19 ik

T i TH 1Y Th JER F FSHI F W@ HH

A ¢ ot aresa 3= SR fafere skt &9 8 8

20. If the length, breadth and height of a

conducting material are all made one unit, its
resistivity will be equal to:

gfe ferdt o uered @t wveTE, ©ieE el
g weft ww TR W fau W, A g

(b)
(c)
(d)

TERIETERAT ..ovvvvvenes & g grfi-
(a) Resistance/dfaer (b) Inductance/She
(c) Zero/IA (d) Infinity/3Td

LMRC JE (S & T)-12.05.2018, Shift-1T

(d) Gold, diamond, silicon, doped germanium Ans: (2}) fé:lT Tﬂ 3
=b=h=1
LMRC SCTO-17.03.2016 | [¥7 T € f% -
Ans : () foea uferesear 1 9@t TR %A T, Sifta Rool
StHfem, Rifesm, & 2 N
Resistivity = ; A=(xb=1
Conductivity )
Conductivity = Chargex Mobility x R=p-, R=p
Carrier Concentration |Re sistivity = Resistance|
Resistivity = ! — 21. The equation of resistivity for a conductor
Chargex Mobility x having unit length and unit area of cross section
Carrier Concentration is:/ZRTE TaTE N T thid Haw= TRAT ol
ATeTeh oh 1T WierTerehar et THieRuT &
o 1 (@) p =po(l-0y) (b)) p,=(1+0,t)
Resistivity oc - -
Carrier Concentration (c) P = Po (1 + qot) (d) P = Po (1 — qot)
LMRC JE (S & T)-12.05.2018, Shift-IT
Electronic Components & Materials 14 YCT



Ans : (c) 3HE waE 3N TEE Hg YRH TRAT a1

material 31 resistivity, resistance % R ghf
R, =R, (1 + ocot)
FRATER |R =p= Resistivity|
Pt =Py (1 + OLot)
STat p,=t°C  temperature YU  material 3l
resistivity
po = 0°C temperature W material F resistivity

oy = Temperature coefficient

For a 12% increase in resistivity of Copper, the
percentage increase of impurities is:

HIUT Wt ylodershar | 12%a gfg & fau
argIfegat ® AN areft wfeora gfeg erfi-
(a) 0.01% (b) 0.05%
(c) 0.55% (d 0.17%
LMRC JE (S & T)-12.05.2018, Shift-II

ns: (b) |p, =p,(1+ayt)

&l cg—> TTAM 0T 2|

o % WA P TGN L sTH Ffeieehar § IRada fmar

ST Hehell 2

® o Tad § qUHH I A W IqFH A & AW
¥ %07 B 2 R 3oiae S N F o o wg we
I €, FTEh HROT el @1 M %9 8 S 2 3i
TRUTEERRY SRS (Resistivity) 98 ST 21

o IE T F My Wi ¥ Ui dAs H T
sfeerbar § fada @ @1 EifE sEe T 3k
fheer sl weel ST 2 1

® FHW AT & AT 0.05% TS & o & 3wt
TR ® 12% @ gfg T €1 e W S
HTCThdl A & S 81 gEeh Ireel feay 3 e
4T <TeTsh Sl TSl 4 H & S g

When a rubber test sample is subjected to an
increase in ambient temperature:/STS

&g & WU A & uRavt e ° ghg
=t WA E, /-
(a) Volumetric resistance increases
diceafea Sfale s
There is no change in volumetric resistance
Atz Sfediy & 1 aaed 78 2
Volumetric resistance decreases
FiegAfes TfeRe S & S 8
There is a decrease in conductivity
A & FH A 8

LMRC JE (S & T)-12.05.2018, Shift-IT
Ans : (c) 59 TH @S I ?{51 (Rubber test sample)
F gRAE Ao (ambient temperature) H gfs Fh
foher St @ o foeelt off wae % R¥E (Surface leakage)
F dEeE 39 W WY ¥ 9N yaR HH W IR
S Sy (volumetric resistance) &l 2l

22.

23.

(b)
(c)
(d)

24. The ermeabilit of silicon steel is
approxipmately:/ﬁl%ﬂ-ﬂ"—f e @l 2
TS Fieit 2
(a) 55000 (b) 25000
(c) 5500 (d) 5000

DMRC JE-11.04.2018, Shift-IT
Ans. (a) : fafe@ 39 (Silicon steel) TH AT FHR

wwémﬁ@%@ W%ﬁﬁ%m@%’
e, S, iz fEE A @
W%Wa@ma‘m%l

OSWE@%WWWWWSSOOOaﬁTW
freRfee &7 71

25. Materials in which large number of free

electrons are available in outermost orbit are

called :

9% UQred ek agay e § 3Tfrer wem o

Th SR SUTTSET &1 Shgelrdl g-

(a) Semiconductors/3TEdTAH

(b) Conductors/=Tcish

(©) Insulators/fa’gﬁﬁ?ﬂaﬁ

(d) Magnetic materials/ﬂ'@zﬁ'q aaref

DMRC JE-19.04.2018, Shift-11

Ans. (b) : TTA&H— TTH Outer most orbit H 3TATEH
TARA B & HROT SHH wreihdl S Bt g qe
Energy gap I Overlap g %I I8 PTC (Positive
Temperature Coefficient) g g ?M'H Y seH W
T AR Tt 21
3ql.— Cu, Ag, Na, Au.
26.

Electric field is zero:
ferera &1 I 2l &-
(a) At the edges of a conductor

TS $hedl & fFR T
(b) Within a conductor/#gaeT & 3T
(c) Within an insulator/':?ﬁ?(a F =L
(d) At the surface of a conductor

T Head P ag W
UPMRCL JE (S & T)-20.01.2020, 4:00 PM-6:00 PM
Ans. (b) : @mﬁm%wﬁgﬁ%ﬁvﬁﬁm
21 o forgd & el & o WiNE €, f I8 goEe
m@wmaﬁxs%wﬁ%mémwﬁ
feafd & soiaei@ | YE a6 T &1 81 U SHedel
%m%ﬁﬁﬁ%lwwéﬁsﬁgﬁﬁﬂ
FeF & foT amedt BT =T deaRy & T 0
ITHTT % Y SR es Tau & I Swi &
foTT ST A 21

27. Which of the following metals is particularly
suitable for operations in very high ambient
temperatures?

e & & & arg o w7 @ wga se
URAIT (ambient) & ATIH W Heme= & g
SUITE B

(a) Gold/drT (b) Silver/atdt

(c) Copper/dar  (d) Aluminium/TEHI-IT
DFCCIL Executive (EE) -30.09.2021
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Which of the following materials is used
extensively for making the electrodes of

thermionic valves and sparking plugs?
IHffreR aTeer 3R AT T o g?g%azﬁ-g

& foq frmfafaa & @ fre wared =1 =

®Y | IUFNT feRam Srar &2

(a) Graphite /%8S (b) Lead / oIS

(c) Nickel / fAfepat (d) Tin/feA

DFCCIL Executive (EE) -30.09.2021
Ans. (c) : Tferet :- guifae dfcd 1 saigeie 3R wfhT
W S % fIu ffer & T e S 2
o IT IEAGAE, T (U Tord a1 Heawor SfoE
et B 71

o TE I TAT AT HN ST ACH B 2 |
o fiféhet 345°C ¥ I g T WRfdl e 2

29. Which of the following is NOT one of the
effects of rise in temperature on resistance?

W qOEE W gleg
& quTel § ¥ U TE 87
(a) Decrease in the resistance of pure metals
TS ige & sl § F
(b) Increase in the resistance of alloys
fisr emqedi & iy & gfs)
(c) Decrease in the resistance of electrolytes,
insulators, etc.
golFeIaEed, g e & wfady § &t
(d) Increase in the resistance of pure metals
IE grget & g § gfs)
DFCCIL Executive (EE) -30.09.2021
Ans. (a) :

. Ted (FEd)) | doig o 3R heFvd o
T W & A Hd 2|
o HEHM 8 ¥ sl i 31kt gl 81

o S AYAM Fedl 7, o HeM (AeH) d5 # seaHl
H G AN T S 2

o T g & HRUT TAdLHl Sl Tavierar (Aifafeadt)
HT B Sl 81 S4BT TGy 9@ ST 81 3N W &
=TeTehdl A &l ST 81

TR \\\\\\\\\\\

xxxxxxxx YOO
XOO000000O0OK
yyyyyyyyyyyyyy
xxxxxxxxxxxxx
xxxxxxxxxxxxxx
0:4:4.0.0:0:0:4:0.0:00 4

)
3q: faheq (a) T BT

30. What will be the color-coding of a resistor
when the resistance of the resistor is 15 ohms?

HT T-HICET R=AT B0 T
T WferRIer 15 37T 87

CB

<— Overlaping

VB

(a)
(b)
(c)

Green-Brown-Black-Black/gU-$I-shTeil-hlcdl
Brown-Green-Brown-Brown/YU-gq-9q0-9
Brown-Green-Black-Brown/U-gU-ehTell-90

(d) Brown-Green-Black-Black/¥9{-gU-hletT-Shledl
(RRB Gorakhpur SSE 25.10.2009)
Ans : (d)
@1 (Color) = ARG | <o
(Value) (C) %
(AB)

SHredl (Black) 0 10° (1) 0
90 (Brown) 1 10' 1
@ (Red) 2 10 2
AT (Orange) 3 10° -
e (Yellow) 4 10°* -
80 (Green) 5 10° 0.5
HieT (Blue) 6 10° 0.25
ST (Violet) 7 10 0.1
T (Gray) 8 10° -
g (White) 9 107 -
AT (Gold) - 107 5
3ral (Silver) - 10~ 10
None - - 20

R = ABx10¢ + Tolerance

R=15x10°+0

R=15Q
15 3T = U-8T-HeA—Ha

31. If the number of valence electrons in an atom is

less than four, then the substance is said to be :

Tfe ek TATT] W GIS goail sl §Em 4 |

wH A, o uere s wer WA -

(a) A conductor / Tsh dTcish

(b) An insulator / Tsh HeTeTh

(c) A semiconductor / Tsh FEAAD

(d) Neutral / &€

(RRB Gorakhpur SSE 25.10.2009)

Ans. (a) : 9 TH0] % Rl Fer H goEeEl # 9@ 4
¥ F7 oiq 1,2,3 & & 3U Aeih FaT S g S
3, 1, TegHifEm |
A% I AeAhdl =9 qdT Tereshar e @t @1 R
TN F ARl HY F 4 FoEe o g diq SHe
HASHA 4 Bt § I g ded § adr e

TSIl 4 § 31 B ¢ 3 AT Hed ¢
32. If the temperature increases, the resistance of a
pure metal :

gfe aom= ¥ glg @t €, O Y§ oG F
wferdter =T g 8-
(a) Decreases/®H g1 ST @
(b) First increases then decreases
wrgal 2 T %9 & S @
(c) Remains constant / f&X T 2
(d) Increases /dg SIdl 2
(RRB Jammu JE 25.10.2009)
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