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To reach heights one must start climbing and if the journey is difficult then
perseverance is the Rey to success. As a teacher we have realized over past years that
success in any competitive exam requires hard work and proper guidance. Engineers
Academy with its unique teaching methodologies has always proved that we meet the
expectations of thousands of students and parents to make theirdreams come true. With
changing patterns, we have adapted ourselves to deliver the best and ensure better
results.

This booR has been organized and executed with a lot of care, dedication and
passion for lucidity. A conscious attempt has been made to simplify the concepts to
facilitate better understanding of the subject.

Engineers Academy has many successful stories of students who secured All
India RanR in ESE, GATE, PSUs, SSC-JEn, RRB JEn and other compitative examination.
Now we invite you to become a part of Engineers Academy to explore and achieve
ultimate goal of your life. We promise to provide you quality guidance with competitive
environmentwhich is faradvanced and ahead than the reach of otherinstitution.

We would feel satisfied if the book meets the needs of the students for whom it is
meant.

Lastly, we are thanRful to all the engineers, authors whose workR has been the
source of enlightenment, inspiration and guidance in presenting this bookR.

Itis hoped that the booR inits new form will enjoy its ever increasing popularity.

Regards

Dr. Pankaj Goyal
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Railway Recruitment Board-Junior Engineer has always been preferred by
Engineers due to job stability. Indian Railways is one of the biggest Government
employers in India. With the exam being just a few a months away, it is time for the
candidates planning to appear for the exam to pull up their socks and start their RRB-JE
preparation.

The RRB-JE exam is conducted in two stages as shown in table given below.

RRB Exam Subjects Total Ques. | Total Marks | Duration

Quantitative Aptitude 30
General Intelligence & Reasoning 25 .

CBT -1 100 90 Min.
General Awareness 15
General Science 30
General Awareness 15
Physics and Chemistry 15

CBT -2 | Basics of Computer and Applications 10 150 120 Min.
Basics of Environment and Pollution control 10
Technical Abilities 100

We hope this book will be proved an important tool to succeed in RRB-JE and Sr.
SectionEngineer Exams.

It is earnestly hoped that with the extensive additions and revisions, the present
edition will facilitate the students not only in preparing themselves for competitive
examinations but also in preparing for their regular examinations and prove more useful
to the students than the earlier editions.

Even though, enough readings were given for correcting the error and printing
mistakes, due to human tendency there could be some minor typos in the booR. If any
such typos found, they will be highly appreciated and in corporated in the next edition.
Also, please provide your valuable suggestions at :engineers.academy.india@gmail.com

All the Best!

Engineers Academy Editorial Board
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1. Basic concepts

Concepts of resistance, inductance, capacitance, and various factors affecting them. Concepts of current, voltage,
power, energy and their units.

2. Circuitlaw
Kirchhoffs law, Simple Circuit solution using network theorems.
3. Magnetic Circuit:

Concepts of flux, mmf, reluctance, Different Rinds of magnetic materials, Magnetic calculations for conductors of
different configuration e.g. straight, circular, solenoidal, etc. Electromagneticinduction, selfand mutual induction.

4, ACFundamentals:

Instantaneous, peak, RM.S. and average values of alternating waves, Representation of sinusoidal wave form, simple
series and parallel AC Circuits consisting of RL. and C, Resonance, TanR Circuit. Poly Phase system - star and delta
connection, 3 phase power, DC and sinusoidal response of R-Land R-C circuit.

5. Measurement and measuringinstruments:

Measurement of power (1 phase and 3 phase, both active and re-active) and energy, 2 wattmeter method of 3 phase
power measurement. Measurement of frequency and phase angle. Ammeter and voltmeter (both moving oil and
moving iron type), extension of range wattmeter, Multimeters, Megger, Energy meter AC Bridges. Use of CRO, Signal
Generator, CT, PT and their uses. Earth Fault detection.

6. Electrical Machines:

(a) D.C. Machine Construction, Basic Principles of D.C. motors and generators, their characteristics, speed control
and starting of D.C. Motors. Method of braking motor, Losses and efficiency of D.C. Machines.

(b) 1phase and 3 phase transformers — Construction, Principles of operation, equivalent circuit, voltage regulation,
0O.C.and S.C. Tests, Losses and efficiency. Effect of voltage, frequency and wave form on losses. Parallel operation
of1phase /3 phase transformers. Auto transformers.

(c) 3 phase induction motors, rotating magnetic field, principle of operation, equivalent circuit, torque-speed
characteristics, starting and speed control of 3 phase induction motors. Methods of braking, effect of voltage and
frequency variation on torque speed characteristics, Fractional Kilowatt Motors and Single Phase Induction
Motors: Characteristics and applications.

7. Synchronous Machines

Generation of 3-phase e.m.f. armature reaction, voltage regulation, parallel operation of two alternators, synchronizing,
control of active and reactive power. Starting and applications of synchronous motors.

8. Generation, Transmission and Distribution

Different types of power stations, Load factor, diversity factor, demand factor, 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 and Protection: Rating of circuit breakers, Principles of arc extinction by oil and air, H.R.C. Fuses, Protection
against earth leakage / over current, etc. Buchholz relay, Merz-Price system of protection of generators & transformers,
protection of feeders and bus bars. Lightning arresters, various transmission and distribution system, comparison of
conductor materials, efficiency of different system. Cable — Different type of cables, cable rating and derating factor.

9. Estimation and costing

Estimation oflighting scheme, electric installation of machines andrelevant IE rules. Earthing practices and IE Rules.
10.  Utilization of Electrical Energy

Illumination, Electric heating, Electricwelding, Electroplating, Electric drives and motors.
1. Basic Electronics

Working of various electronic devices e.g. P N Junction diodes, Transistors (NPN and PNP type), BJT and JFET. Simple
circuits using these devices.
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Main element of a filter circuit that reduces
the A.C. component in the output is
(a) resistor (b) inductor
(¢) transformer (d) capacitor

[RRB JE 2014]
Which is NOT correct for oscillators.
(a) Signals may be sine wave
(b) Signals may be square wave
(c) Signals may be Half Sine wave

(d) Signals broadcast by radio transmitters are
example of oscillator signals

[RRB JE 2014]

Theoretically, a bridge rectifier has a maximum
efficiency of

(a) 84%
(c) 82.2%

(b) 48.2%
(d) 81.2%
[RRB JE 2014]

A frequency tuning electronic circuit would
consist of

(a) an inductor and a capacitor
(b) an inductor and a resistor
(¢c) two inductors
(d) two capacitors
[RRB JE 2014]
For stabilizing the gain of an amplifier
(a) Positive feedback is used
(b) no feedback is used
(c) negative feedback is used
(d) input voltage is varied
[RRB JE 2014]

1.

flheey URUY &1 4 9 Gl 3ScYe &
AC. 9CH P H¥F &Rl B, 98 B

(a) UfRIE (b) U
(c) SRTBIR (d) HenR=
[RRB JE 2014]
S clfers @ fou w8 F8f & 7
(2) Hbd ST IFT B HHhd ©
(b) Hbd PR T 8 Hdhd o
(c) BT ol T T B Fhd ©

(d) YA ¢RI} N1 UIRA dabd  Qlfers

Hbd ISV o

[RRB JE 2014]
dgifde w9 9, th 9g Readn & qer
(a) 84% (b) 48.2%

() 82.2% (d) 81.2%

[RRB JE 2014]
T A YT ol aRuer ¥ e
I T —

(@) & Wb R Udh FerRa
(b) TH WRbcd AR TP HfaRer
(c) T b
(d) 1 iR

[RRB JE 2014]
Th TRie @ e B Wl exa b fiu
(a) oIS fhedd &I STANT fhar oar &
(b) B3 s SYINT 981 fhar STl
(c) FoTH® fhedd &1 ST fbar orar &
(d) 3Yc diecsl P yRafdd fbar smar @
[RRB JE 2014]
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Which of the following Amplifiers produces the
least distortion ?

(a) Class A
(¢) Class AB

(b) Class B
(d) Class C
[RRB JE 2014]

By which of the following, the intrinsic
semiconductor Silicon should be doped in order
to obtain p-type semi-conductor?

(b) Phosphorous
(d) None of these
[RRB JE 2014]

Flow of electrons in circuit constitutes

(a) Boron
(¢) Gallium

(a) Magnetic charge
(b) an e.m.f
(¢c) an electric current
(d) an electric charge
[RRB JE 2014]
Figure shown below represents a

Emitter Collector

Base
(b) Zener Diode
(d) PNP Transistor
[RRB JE 2014]

An element whose atoms have three valance
clectrons, the example of such clement is

(b) Copper
(d) Aluminium

[RRB JE 2014]

(a) a power diode
(¢) NPN Transistor

(a) Silicon

(¢) Germanium

A tunnel diode is

(a) High-resistivity P-N junction diode

(b) A slow switching device

(c) An amplifying device

(d) A very heavily doped P-N junction diode
[RRB JE 2014]

6.

10.

11.

frafeRag & 9 o9 91 ywile a9 &H
fapfa a1 @var 2

(a) FT A
(c) o'l AB

(b) &ft B
(d) ol C

[RRB JE 2014]
Y& si—ardd fdbE BT P-USR sri—ardd

g ded & forw wifeq fear oirar § °

(a) IR (b) BIEHRYA

(c) Tiferam (d) SWIad 4 | PIg T8
[RRB JE 2014]

qRuer # sotdg@l & Yarg 9 T B §

(a) Fafba o

(b) § A TH

(o) faga o1

(d) fogga gmarer

[RRB JE 2014]
a0 fewmr g —

Emitter Collector
@ ®

Base
(a) Uk ¥fdd SRS (b) SR SIS
(c) NPN gifSe®r  (d) PNP gifoTeex
[RRB JE 2014]
T dcd R 9 Gaioll sodei| 8id 8, U
ad &1 S ©

(a) Rifereta (b) TIaT
(c) SR (d) vgfafraw

[RRB JE 2014]
Th G SIS '

(a) S URREGAT P-N SidRM SIS
(b) U €T AT IUHRor
(c) U Yafties SUBRT

(d) T §gd 9N #ifad P-N SideM SIS |
[RRB JE 2014]
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13.

14.

15.

16.

17.

18.
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Depletion layer is found in
(a) P type semiconductors
(b) N type semiconductors
(c) diodes
(d) intrinsic semiconductors
[RRB JE 26.08.2015]
The energy gap in a semiconductor is
(b) infinite
(d) the order of 1 eV
[RRB JE 26.08.2015]

(a) zero

(c) very high

BIT stands for
(a) Binomial Junction Terminal
(b) Bipolar-Junction Transistor
(¢) Binomial Junction Transistor
(d) Bipolar Junction Terminal
[RRB JE 26.08.2015]

Avalanche breaks is primarily dependent on the
phenomenon of

(b) Collision
(d) Recombination

[RRB JE 26.08.2015]

(a) Doping

(¢) lonization

A UJT contains
(a) 4 pn junctions
(b) 3 pn junctions
(c) 2 pn junction
(d) 1 pn junction
[RRB JE 26.08.2015]
The flow of current in solids is due to
(a) electrons (b) electrons and ions

(d) atoms and nucleus

[RRB JE 26.08.2015]

(c) atoms

Most commonly used control element in voltage
regulators is

(a) BIT
(c) FET

(b) UIT
(d) SBS
[RRB JE 26.08.2015]

12.

13.

14.

15.

16.

17.

18.

(a) P TI3U €D
(b) N TI=9  3rgdATAD
(c) SRS
(d) g= et
[RRB JE 26.08.2015]
edldd H Holl STl g,
(@) ¥ (b) 3
(c) 9gd 3rferp (d) 1 eV @ ®Ife &1 B

[RRB JE 26.08.2015]
BIT & fogd 9 © —
(@) fgue —SieeE <fi=a
(b) fagdr — e gifoer
(c) Bugs — SRME gilSrey
(d) fggd — Siaeq <fiqa
[RRB JE 26.08.2015]

Udie ghesd 9 § 9 9 9 gcd WX
T w9 ¥ iR g @

(a) #I& (b) THIT
(c) SR (d) GRS

[RRB JE 26.08.2015]
v UJT §

(@) 4 pn SAeE BT T
(b) 3 pn ST BT B |
(c) 2 pn SAeE BT T
(d) 1 SaeE BT B

[RRB JE 26.08.2015]
o H URT BT yd® P BRI BT T
(a) gﬁa@”q' (b) Eﬁ?@’ﬁ N 3l
(c) TRHATIRIT (d) HTORRi 3R AT

[RRB JE 26.08.2015]

dlecol ™Rl ¥ 9m=g dR fFREer a9 &
w0 ¥ fhaer SuanTr fear omar ®
(a) BIT (b) UIT
(c) FET (d) SBS

[RRB JE 26.08.2015]

22 |Es < GATE « PSUs « JTO » IAS + NE
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22.

23.

24.

25.
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How many electrons are there in the valence
shell of a pure semiconductor ?

(@) 1 (b) 3
(c) 4 (d) 6
[RRB JE 26.08.2015]

Which of the following is not a nonlinear
element ?

(a) GaAs diode
(¢) Tunnel diode

(b) Heater coil
(d) Electric arc
[RRB JE 26.08.2015]

Which of the following is known as metal
rectifier?

(a) Selenium disc rectifier
(b) Copper oxide rectifier
(¢) Gas tube diode
(d) Varactor diode
[RRB JE 26.08.2015]

For full-wave rectified sine wave, form factor
1S

(@) 1.41
() 1.5

(b) 1.11
(d) 1.25

[RRB JE 26.08.2015]
Electron pair bonding occurs when atoms
(a) lack electrons
(b) lack holes
(c) share holes
(d) share clectrons

[RRB JE 26.08.2015]

In a P-type semiconductor, minority carriers are
(a) holes
(c) dopants

(b) electrons
(d) atoms
[RRB JE 26.08.2015]

Which of the following is a pentavalent

material?
(a) carbon (b) boron
(d) silicon

[RRB JE 26.08.2015]

(c) phosphorus

19.

20.

21.

22.

23.

24.

25.

Uh & EdIedd b GAlSl MR ¥ fdha
gAdagl BId €
@1
(c) 4

(b) 3
(d) 6

[RRB JE 26.08.2015]
fr=falRaa # 9 9 91 aRRad d@ F8T 27
(a) GaAs SRS (b) BIex EIZU@?ﬁ
(c) T SRS (d) fagd 3w

[RRB JE 26.08.2015]

fr=ferRed # 9 fodr arg foea™ & w9 #
SIET Sar & 2

[aY

(a) HeIf M o fasedrl

(b) BMR IAMFAES BRI
ORI
(d) NFex SRS

[RRB JE 26.08.2015]
gof qIT fIedr) S TR & [y ®Y HRS
g
(@) 1.41
(c) 1.5

(b) 1.11
(d) 1.25

[RRB JE 26.08.2015]
SIdgid Siiel Sde Td BT & o1 URATIRIT
g —
(a) Solacid @1 HH 'Y B
(b) Bl & HA BT ©

(c) BT BT AT PR B

(d) SISl BT AT PR ©

[RRB JE 26.08.2015]
P-UHR 3ldldld ¥, IeUid dled B ©
(a) e (b) gAdE
(c) sIde (d) G=HTg

[RRB JE 26.08.2015]
FfaRed § 9§ -1 U daanl geref 87
(a) Prad (b) IR
(c) BB (d) Tafera

[RRB JE 26.08.2015]

22 |Es < GATE « PSUs « JTO » IAS + NE
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27.

28.

29.

30.

31.
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Another name for a unity gain amplifier is
(a) difference amplifier
(b) comparator
(c) single ended
(d) voltage follower
[RRB JE 26.08.2015]

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

(a) holes
(b) electrons
(c) ions
(d) holes and electrons both
[RRB JE 26.08.2015]

In a mercury arc rectifier, characteristic blue
luminosity is due to

(a) high temperature
(b) electron streams
(c) ionization
(d) color of mercury
[RRB JE 27.08.2015]

Which of the following rectifiers can withstand
maximum voltage on DC side

(a) Mercury bulb rectifier
(b) Glass bulb rectifier
(c) Steel tank rectifier
(d) Varactor diode
[RRB JE 27.08.2015]
A JFET is
(a) a current controlled device
(b) a low input resistance
(c) a voltage controlled device
(d) is always forward based
[RRB JE 27.08.2015]

Which type of gain is achieved using CB

configuration
(a) current voltage (b) voltage
(c) resistance (d) power

[RRB JE 27.08.2015]

26.

27.

28.

29.

30.

31.

Thd oM YRid &1 =T AW & P
(@) =1 Ui
(b) garfr=
(c) T TS
(d) T SHTTF%
[RRB JE 26.08.2015]

Y B A R, YE IIGdArAd H GRT
® PR BT B

(a) Blcdd
(b) SciFHI
(c) M
(d) BIcd 3R goldgAl QI
[RRB JE 26.08.2015]

AB 3 foedrl # il 7 B o9 &l
JTfreTeIfore Bt 8

(a) S T9HH & HRU BN B |
(b) ST ORI & HRUT BT B
(c) 3MINIpd & HRU BRA T
(d) X B [N P PRV BT B
[RRB JE 27.08.2015]

frafoRad & 9 a9 91 fiedarl SR Ut
TR IR dH diccol BT AT B Thdl & —

(a) A dod fascdrY
(b) PId ded facHR
(c) Wid & feear

(d) Waex SRS

[RRB JE 27.08.2015]
& JFET & —
(@) & gRT RiPE ISl
(b) & 4 g9 ufeRiEd @
(c) TH diccol I Sudor
(d) B9 oy SffHfy # BT B
[RRB JE 27.08.2015]

CB foumg &1 ST &va &g R &1
ot fhar Sar g,

(a) R dieco (b) dieeo
(c) UfeRwEr (d) wrfdT
[RRB JE 27.08.2015]

22 |Es < GATE « PSUs « JTO » IAS + NE
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87.

88.

89.

90.
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The movement of electron which is caused by  85.

application of electric field is
(a) Drift current
(b) Diffusion current
(¢) Conventional current
(d) Non-conventional current
[RRB JE 30.08.2015]
In semiconductors, a donor may be
(a) a bivalent impurity
(b) a tetravalent impurity
(c) a pentavalent impurity
(d) a noble gas
[RRB JE 16.09.2015]

87.

PIN diode in reverse bias condition offers

(a) zero resistance (b) unit resistance

(c) finite resistance (d) infinite resistance
[RRB JE 16.09.2015]

Which of the following is ultra high switching
speed diode

(a) Zener diode
(b) Photo diode
(c) Fast Recovery diode
(d) Tunnel diode
[RRB JE 16.09.2015]

For normal operation of a transistor, the
collector-base junction is

(a) always reverse biased
(b) always forward biased
(c) is grounded
(d) unbiased
[RRB JE 16.09.2015]

Pulsating output of a rectifier is converted into
a steady state DC level by

(a) Amplifier (b) Modulator
(¢c) Filter Circuit (d) Transistor
[RRB JE 16.09.2015]

86.

88.

89.

90.

SAFS P T S fOR[T & @& STIuANT &
BRI BIAT & —

(a) dB81d €I
(b) ToROT GRT
(c) \asT URI
(d) 3T &I
[RRB JE 30.08.2015]
Jedidd ¥H, UP <Al 8l Hhdl § —
(a) U TS 3131&&'
(b) W 1 wIoN ewfE
(c) W& Ya HA s
(d) U Sepe T4
[RRB JE 16.09.2015]

gyg JAFEAT § PIN SRS e Refd uem
AT B

(2) I Ffr
(c) Wi yfeer

(b) SHTS Ul
(d) arfd wRRM
[RRB JE 16.09.2015]
91 & 9 @ eregr B Rafewr wfa arer
SIS B
(a) SR SIS
(b) BT T
(c) BRE RBRI SRS

(d) T SHTS

[RRB JE 16.09.2015]

U gifSTe’ &1 M ddTad & fofg \uEsd
MR Wl B & —

(a) THIM UTd Ml
(b) THIM 3 3N
(c) ¥ wedfud
(d) 3 3rfa

[RRB JE 16.09.2015]

U fdewrR & wWed i JSeye &l
ERT U R 3rawerr arel I Wk # uRafda
fopar orar ©

(a) Ti®
(c) Theew uikuer

(b) =ITfEr
(d) giforex
[RRB JE 16.09.2015]

22 |Es < GATE « PSUs « JTO » IAS + NE
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92.

93.

94.

95.
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Which of the following is not a type of filter

(b) high pass

(d) frequency pass
[RRB JE 16.09.2015]

The point at which load line intersects I, (sat)
(saturation value of base current) is called-

(a) low pass

(c) bandpass

(a) Cut off point (b) Quiescent point
(c) Breakdown point (d) Saturation point
[RRB CBT-2 30.08.2019]
Which of the following diodes is a signal diode?
(a) OA79 (b) BY127
(c) 1N4007 (d) DR25
[RRB CBT-2 : 01-09-2019]

Silicon solar cell has an open circuit voltage
NOT equivalent to-

a1V
(c) 045 V

(b) 13V
(d) All of the options
[RRB CBT-2 : 01-09-2019]

oscillator has the best frequency stability
and accuracy.

(a) Tickler feedback
(b) Hartley
(c) Crystal controlled
(d) Colpitts
[RRB CBT-2 : 01-09-2019]

91.

92.

93.

94.

95.

frafeRad § 9 T fheey &1 YR 81
g7

(a) M= 9™
(c) ds U™

(b) = U™
(d) smgfa ar
[RRB JE 16.09.2015]
a8 fdg oM R 9R «gH 1, (J2) (3R gy
&1 AIfd A1) B B! &, S BBl ofrdl o |
(a) Pc 3% fdg  (b) sra fig
(c) ¥or fig (d) wqfe fig
[RRB CBT-2 30.08.2019]
fr=foRad & 9 d9-—1 SRS dad SRS
37
(@) OA79
(c) 1N4007

(b) BY127

(d) DR25
[RRB CBT-2 : 01-09-2019]
Riftr W) 9§ TF @ar gRee dieo

& Tged BT & —
(@ 1V (b) 1.3V
(c) 045V (d) T o

[RRB CBT-2 : 01-09-2019]
qifers @1 Had &l amgfa Remdn
3R wHdr & —

(@) feweR fhsdd
(b) BT

(c) Theca rR=E®
(d) PrefficE

[RRB CBT-2 : 01-09-2019]

Q00
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RRB : SENIOR SECTION ENGINEER

U gIfSeeR NSl #, U Jmgid gk uiRuer

1. In a transistor radio, a frequency tuner circuit 1.

that was conventionally used, would consist of-

(a) An inductor and a variable capacitor in
parallel

(b) A bridge rectifier diode feeding the base of
a transistor through variable resistance

(c) A multiple coil variate
(d) A potentiometer with variable resistance
[RRB SSE 2014]

"Common Base" configuration refers to the
configuration of a —

(a) Rectifier
(¢c) Diode

(b) Transistor
(d) Inverter
[RRB SSE 2014]

Based on the choice of the 'Q' point on the
current voltage characteristics of the transistor,
the amplifiers are classified as :

(a) Class I, II, III and IV
(b) Class A, B, C and AB
(¢) Class A, B, C and D
(d) Class IA, IB, 1IA and IIB
[RRB SSE 2014]
Match the following :

Power electronics, Motor
1 | Rectifier |a. | speed control. battery
charging. Phase control

2 | Transistor | b. Rectifiers, Wave Clipper

P ENGINEERS ACADEMY
T

-5\,7 s

‘GATE « PSUs « JTO » IAS + NE

circuits
3 SCR c. Amplifiers, Switches
(a) 1-a, 2-c, 3-b (b) 1-b, 2-a, 3-¢
(¢c) 1-b, 2-c, 3-a (d) 1-c, 2-a, 3-b

[RRB SSE 2014]
To obtain the P-type semiconductor :
(a) A pentavalent Impurity is added
(b) A trivalent Impurity is added
(¢) Both are added
(d) None of these
[RRB SSE 2014]

e TRUR® w0 | SwAET fhar Sar en

(@) AN & Wéhd 3R AR § U o)
R

(b) v& ¥y RcapN SHre 8@ & Sl b
ZiIfSReR @ 3R &I oR IR & #1egH
A fhs &xar g

(c) W@ Tg fafderar gt

(d) TH YRR TR Uk & A

[RRB SSE 2014]
"INIFTS IR fo=T" & fommg &1 HefHia
HAT B

(a) faear
(c) SRS

(b) giforex
(d) 3=

[RRB SSE 2014]
ZIRER @ gRT dieeol SIfRIfId iR 'Q’
g & 9T & SMER W, YeRidl &1 aifide
fear mm §
(a) O 1, 1L I 3R IV
(b) T A, B, C 3iR AB
(c) SUT A, B, C 3R D
(d) 2ol 1A, 1B, IIA 3R 1IB

[RRB SSE 2014]

fr=faRaa @1 faamd

Power electronics, Motor
1 | Rectifier | a. | speed control. battery
charging. Phase control

2 | Transistor | b. Rectifiers, Wave Clipper

circuits
3 SCR C. Amplifiers, Switches
(a) 1-a, 2-c, 3-b (b) 1-b, 2-a, 3-¢
(c) 1-b, 2-c, 3-a (d) I-c, 2-a, 3-b

[RRB SSE 2014]
P-UPBR IGATAd Uw d3d & fo1g
(a) YIS SRIfE Sired
(b) A ergfg Sisd 2
(c) THT B Ssd Bl
(d) 38 9§ @IS I

[RRB SSE 2014]
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10.

11.

& ENGINEERS ACADEMY

Basic Electronics

Which Junction Transistor is preferred for high
input and low output impedances ?

(a) Common Collector
(b) Common Base
(¢) Common Emitter
(d) Any one of these
[RRB SSE 2014]

For a PN Junction, when the N-side is more
positive than the P-side; the diode is said to be

(a) Forward biased and a large current exists
(b) Forward Biased and a small current exists
(c) Reverse Biased and a large current exists
(d) Reverse Biased and a small current exists

[RRB SSE 2014]

The MOSFET switch in its on-sate may be
considered equivalent to :

(b) Capacitor
(d) Battery
[RRB SSE 2014]

(a) Resistor
(¢) Inductor

Zener Diode is a :
(a) Reverse biased diode
(b) Forward biased diode
(c) Variable voltage source
(d) Constant current source
[RRB SSE 2014]

A material is said to have
superconductor when

become

(a) its resistance becomes negative
(b) its resistance becomes very small
(c) its resistance decrecases
(d) its resistance becomes zero
[RRB SSE 2014]
FET is a device which has

(a) high input impedance and is current
controlled

(b) low input impedance and
controlled

is voltage

(c) high input impedance and is voltage

controlled
(d) low input impedance and is current
controlled

[RRB SSE 2014]

6.

10.

11.

Jed $YC AR 7 3mseye ufdamn & ey
HIF SfaeE gifoRex &I aRIdr <F 9l 87?
(a) ST HUEH

(b) UMY 3R

(c) ST IaSid

d) T 9 @K T

[RRB SSE 2014]
U@ PN Siged & forg, of@ N-Rr P-Rr @t
T ¥ B g BT 8, 99 SRS &l
FB Ol & —
(a) 3 JFHERT IR THh = GRT ATl
(b) 3T (AT IR U 9 =T arel
(c) U%d AMERT IR Uh Swd ORI ardl
(d) gTa IfAEfT 3R TH o aRT drer

[RRB SSE 2014]
MOSFET e &l 6 Ale]—3Tavl & A
HAMET ST bl B

(a) UfRwEr
(c) Wb

(b) e
() &
[RRB SSE 2014]
Th SR SRS 8ldl 8 —
(a) U%a IFHART SHITS
(b) 3T IFHART SHITS
(c) IR fova =
(d) 3R NI Ed

[RRB SSE 2014]
uh terf B sifdemele wer OIdT & o
(2) P R RocHd BT &

(b) ST URRIY 9gd HH & Ol ©
(c) 3T YRR HH BT Sl &
(d) s9&T 9feRly g1 8 orar ®
[RRB SSE 2014

FET Udh S0 & o

(a) S 39Yc ufaarn iR axr fRfE g

(b) ™1 gTqe yfEmE &R diecsl FRIGE B |

(c) 9= TYC UfdErT 3R diecsl FRIFR B

(d) =1 39ge uftern iR awr T g
[RRB SSE 2014]
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34.

35.

36.

37.

38.

P ENGINEERS ACADEMY
T
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Yy 4 ENGINEERS ACADEMY

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 02.09.2015]

Assuming that diode in the given circuit is ideal,
The voltage V" is

4VC> 20 Vo

(a) 2V
(c) 35V

(b) 3V
@1v
[RRB SSE 02.09.2015]
What is the voltage across the 1Q register ?

Si diode
N

AAAAAN
VVVVYY
=

sv(©)

(@ 47V
(c)4V

(b) 43 V
) 5V
[RRB SSE 02.09.2015]

Which of the following devices has the highest,
photo sensitivity ?

(a) Photoconductive cell
(b) Photovoltaic cell
(¢c) Photodiode
(d) Phototransistor
[RRB SSE 03.09.2015]

The electrodes of a semi-conductor diode are
know as :

(a) gate and source
(b) anode and cathode
(c) collector and base
(d) cathode and drain
[RRB SSE 03.09.2015]

34.

35.

36.

37.

38.

frfaRad § 4 &9 STIU% EMF & S ©

,
(@) SHFTH SRS (b) T GaId Ao
(c) P ot FET (d) FrET Ui

[RRB SSE 02.09.2015]
far v gRuy & SRS, amest dieew V' B
4Q

AAA
YVYVYY

1Q

120 =V

av(®)

(a) 2V
(¢) 35V

(b)y 3V
@1lv
[RRB SSE 02.09.2015]

1Q gfoRr & 9R diecar feaa srft ?
S1 diode
N
T
N
G ld/'ld
¢ diode =
5v(j) Z 10
@) 47V (b) 43 V
©) 4V d 5V
[RRB SSE 02.09.2015]
ffaRad & 9 fbg Suaeo 4 Swady yarehy

Fagefictar il © ?
(a) UEIT ATADBT Jod
(b) TR A A
(c) TR SRS
(d) YPEIT gielRey
[RRB SSE 03.09.2015]

TP Iledladd SRS & Sddols & wd d
ST Sl & —

(@) e 3R w&a
(b) TS 3R DTS
(c) HUTB®H 3R IR
(d) deile 3R £

[RRB SSE 03.09.2015]
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40.

41.

42.

43.
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Basic Electronics

What semi-conductor device glows red, yellow,
or green, depending upon its chemical
composition ?

(a) A light-emitting diode
(b) A fluorescent bulb
(¢c) a neon bulb
(d) a vacuum diode
[RRB SSE 03.09.2015]
A trasistor can be destroyed in a circuit by :
(a) excessive heat
(b) excessive light
(c) saturation
(d) cut-off
[RRB SSE 03.09.2015]

On the basics of charge carrier types of field
effect transistors (FET) are :

(a) NPN and PNP
(b) germanium and silicon
(c) inductive and capacitive
(d) N and P channel FET
[RRB SSE 03.09.2015]

The diode is an important part of a simple power
supply. it converts AC to DC, since it ;

(a) has a high resistance to AC but not to DC

(b) allows electrons to flow in only one
direction form cathode to anode

(c) has high resistance to DC but not to AC

(d) allows electrons to flow in only one
direction from anode to cathode

[RRB SSE 03.09.2015]

Zener diodes are used as :
(a) current regulators
(b) voltage regulators
(¢) RF detectors
(d) AF detectors
[RRB SSE 03.09.2015]

39.

40.

41.

42.

43.

B AT SETAd  SUBR
AT & MR WX oTdd, Wl AT 8 bl
g,

(@) T UBHRT SHoid SRS

(b) U U=l dcd

(c) T R w9

(d) & fafa sHrs

[RRB SSE 03.09.2015]
gRuy #§ Th gifoRer &I e fhar S adhar
&

(a) IARDH T B BRI
(b) IRH YHIT & BRI
(c) EgT & PRI

(d) Fe—aiw

[RRB SSE 03.09.2015]
MU ATEdh! & IMER TR &7 yd giforex
(FET) & YR BId 2
(a) NPN 3iR PNP
(b) S 3R fafereia
(c) W iR e
(d) N 3iR P o<1 FET
[RRB SSE 03.09.2015]

SIS Ueh MRV 2l 3TYfel b1 Teb Ageayel
few 81 g vl @1 S # uRafdd axan

(@) T & fIv T Swa ufeRer € «fea <
A & forw T

(b) Soiag{l B dda Tk faem # DS A
TAe yaifsd g9 @ IrAfa Iar @

(c) I & forv S=a ufoRer © ofd T
& fay 18!

(d) Solag{l & ®Had Th foum # uAe 9
Dle YdIed BIF @l IART <ar @

[RRB SSE 03.09.2015]

SR SRTS &1 SuAT fhar orar € —

(@) a1 el & w9 A

(b) dices Bl & wY H

(c) RF dd®

(d) AF ¥gaH

[RRB SSE 03.09.2015]
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44. Which component can amplify a small signal 44. @I AT gcdh Tb Bic Gbd HI 9T Hbdl

but must use high voltages ? g i S dicedl &I SUAN BRAT 1Y
(a) a vacuum tube ?
(b) A transistor (a) Vo fafa Aferar
(¢) An electrolytic capacitor (b) TP gifoTvex
(d) a multiple-cell battery (c) U dgd 3fqucyd TR
[RRB SSE 03.09.2015] (d) W& Tgdd 9Tl

[RRB SSE 03.09.2015]

Q00
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Ans. (b)

A filter circuit is a device to remove the AC
components but allows the DC components to
pass. A capacitor allows AC only and inductor
allows DC only to pass.

Ans. (¢

Oscillators classified by the type of signal they
produce. Since wave oscillator produces a sine
wave output

Relaxation oscillator / Stable Multivibrator
produce square & rectangular wave.

Sweep oscillator: produces sawtooth wave
Ans. (d)

Theoretically, a full-bridge rectifier has a
maximum Efficiency of 8§1.2%

Ans. (a)

Any frequency tuning circuit always have atleast
an inductor and a capacitor

1
~ 2ml/LC
Ans. (¢

Negative feedback can improve gain stability,
linearity and reduce sensitivity to parameter
variations.

Ans. (a)

Least distortion in the output of a power
amplifier occurs in class A amplifier.

Ans. (a)

Both options (a) and (¢) are true. In order to
obtain p-type semiconductor, trivalent impurities
(Boron, Aluminium or Gallium) are added in
intrinsic silicon.

Ans. (¢

Flow of electrons (or charge) in circuit
constitutes an electric current.

9.

10.

11.

12.

13.

14.

15.

16.

Ans. (d)

B PNP Transistor

B NPN Transistor

Ans. (d)

Aluminium (Al'*) has 3 valence electrons in
last shell.

Ans. (d)

A tunnel diode is a heavily doped p-n junction
diode which has very fast switching
characteristics.

Ans. (¢

Depiction layer is found in diodes at junction
of p-type and N type semiconductors.

Ans. (d)

The energy gap in semiconductor is order of 1
eV.

Ans. (b)

BIT : B - Bipolar (P and N-type)
J - Junction

T - Transmittor.

Ans. (¢

Due to impact ionization.

Ans. (d)

A uni junction transistor (UJT) is a terminal
semiconductor device with only one junction
that acts exclusively as an electrically controlled
switch.
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74.

75.

76.

77.

78.

79.

80.
81.

82.

83.

84.

85.

Basic Electronics

Ans. (d)

A body containing electron less than its normal
number is said to be positively charged because
when any element looses electron it becomes
positively charge and if elements accepts
electron it becomes negatively charged.

Ans. (¢

At 0°K semiconductor behaves as insulator and
at room temp semiconductor has enough free
electrons to make i1t to conduct current.

Ans. (b)

The flow of clectrons caused by variation in
concentration 1s known as diffusion current.

Ans. (a)
With the increase in temp, flow of electron
increase which result in increase of reverse
current.
Ans. (¢

Doping of tunnel diode is approximately 1000
times higher than a conventional diode.

Ans. (¢

Transistors are analogous to vacuum triode.
Ans. (¢

Ans. (d)

Filter is an electric network which permits
unattentioned transmission of signals

Ans. (d)

Variable capacitor diode or varactor diode is
commonly used for harmonic generation.

Ans. (b)
Ripple factor is a ratio of residual AC
component to DC component of the output

voltage. For a full wave rectifier, ripple factor
is 0.482.

Ans. (b)

Biasing : Process of applying DC voltage across
different terminals of a transistor i.¢. collector,
emitter and base

Ans. (a)

Drift current: Movement of ¢lectron caused by

86.

87.

88.

89.

90.

91.

92.
93.
94.
9s.

Ans. (¢

In semiconductor, donor element is pentavalent
1.e. it has 5 electrons in its valence orbit.
Ans. (d)

There 1s no flow of current if PIN diode is
connected in reverse biased because in reverse

biased large resistance is offered and hence no
current flow in the circuit.

Ans. (¢

Fast recovery diode is ultra high switching speed
diode.

Ans. (a)

For normal operation, collector base junction is
always connected in reverse based

base
N P N
v oy o
Emitter Collector
1 1]
] T
Ans. (¢
\_/ Filter —f——
Curcit

Pulsating output of rectifier is converted into
steady DC level by filter circuit.

Ans. (d)

Type of filters are High pas filter, low pass
filter and band pass filter.

Ans. (d)
Ans. (a)
Ans. (d)
Ans. (c)
Q00O

applying electric field.
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Ans. (a)

Tuned circuit consist of inductor and variable
capacitor that are connected parallel to each
other.

Ans. (b)

'Common base' "common collector" and
"common emitter" are types of Configuration
which is done in trasistor to achieve desired
result.

Ans. (b)

On the basis of the Q point on the current
voltage characteristic, transistors are classified
as class A, B, C and AB.

Ans. (¢

In wave clipper circuit, rectifier is used. In
power electronic, motor speed control linearity
charging, phase control. SCR (Silicon controlled
rectifier) is used. Transistors is used as amplifiers
and switches.

Ans. (b)

In order to convert semiconductor into P— type,
a trivalent impurity is to be added

Ans. (a)

Function transistor

Input Output
Impedance | Impedance
Common High Low
Collector
Common Low High
Base
Common | Moderate Moderate
Emitter
Ans. (d)

In P N function diode, P side is more positive
than N side then diode is said to be in forward
biased as while in P N function diode if N side
is more positive than N side then the connection
i1s reverse biased and in reverse biased small
current exists.

10.

11.

12.

13.

14.

15.

Ans. (b)
MOSFET switch in on state acts like a capacitor

Ans. (a)
Zener diode 1s a reverse biased diode
Ans. (d)

In Super conductor large current flows as
resistance of super conductor is zero.

Ans. (¢

FET is a voltage controlled high input
impedance device

Ans. (d)

Potentiometer is used as voltage divider for
measuring electric potential. Potentiometer is
used to control electrical devices.

Ans. (a)

When donor type material is added to
semiconductor is becomes N type material and
clectrons are generated due to this process

Ans. (¢

: I
Dynamic Conductance (g ) = —

Vi

‘Dynamic condcutorance o I‘

Ans. (¢

Maximum efficiency of full wave rectifier is
given by

Ve
0= Pdc — 1{L
Pac VTmS
RL
PAVART
T

=——5 =812%

)
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16.

17.

18.

19

20.

21.

22.

s
& [

&7

Basic Electronics

RRB Sr. Section Engineer

Ans. (d)

Donor impurity in silicon is antimony

Ans. (c)

JFET is voltage controlled current source while
BJT is current controlled current source.
Ans. (¢

Transistor configuration and voltage gain —

In common emitter voltage gain is medium, In
common collector voltage gain is low.

While in common base voltage gain is high
Ans. (¢

In halfwave rectifier only PN junction diode is
present. In center tap full wave rectifier, two

diodes are present, while in bridge rectifier,
four diodes are present.

_%

DC out

AAAAAA
YYVVYY

ACin

Ans. (d)
np =n?
where np is constant.

For n-type, p is minority career concentration,

Cx:i
Pr

Hence, concentration of minority carriers in
extrinsic semiconductor under ecuilibrium is
inversely proportional to doping concentration.

Ans. (¢

Current flow in semiconductor is due to drift
and diffusion current.

Ans. (a)

Early effect of base width modulation is

effective decrease in base width with increasing
in base collector voltage.

29.
30.

23.

24.

25.

26.

27.

28.

Ans. (b)
Electron has the greatest, mobility.

Ans. (b)

The mean free path for electron drift decrease
with impurity.

Ans. (b)

In BJT, base is least doped, collector is
moderately doped while emitter is heavily
doped region.

Ans. (b)

Fermi-level represents distribution of charge
carrier in any semiconductor. Concentration of
holes is greater then concentration of electrons
in P-type semiconductor so fermi level will be
near to top of valanced band

= Fermi energy level for
""""""" * P-type semicondcutor

~
Top of valance band
VB

Ans. (d)

In full wave rectifier with two diodes there is
requirement of centre-taped transformer while
in case of bridge rectifier normal transformer is
required.

In case of bridge rectifier four diode. are needed
so peak inverse voltage of each diode will be
less as compare to full wave rectifier with two
diodes.

Ans. (¢

Voltage follower crictui is generally used as
1. Isolater circuit.

2. Buffer circuit

Ans. (d)

Ans. (d)

Earth wires are not part of solar lighting system
because it is a part of the protection of electric
components from electirc surges.
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32.

33.

34.
35.

36.

Basic Electronics

Yy 4 ENGINEERS ACADEMY

Ans. (¢

At absolute zero temperature availablity of free
clectrons will become zero

Ans. (¢
We know that
Drift velocity= mobility x electric field
V,=uE
Where V, = Drift velocity in m/s

pn = Mobility in m*V-sec
E = Electric field in V/m
_ Yy
H= g
200

=7 _ 2\
100 0.5 m?*/V-sec

Ans. (d)

In transistor emitter acts as source of charge
carrier and collector as sink of charge carriers
so if electrons's are entering in to emitter then
they will exit from collector terminal

Ans. (b)

Ans. (a)

Redrawing the circuit for ideal diode
1Q 1Q
AVAVAVAVAVAV L

= = +=
4v - 20V, 220 4v. - ElQ
v, - 4x1
O 141
V, =2V,
Ans. (d)
-2
t

5%10"° x1.65x107"
80

0.1 mA

37.
38.

39.

40.

41.

42.

43.

44.

Ans. (a)
Ans. (b)

The electrodes of a semiconductor diode are
known as anode and cathode.

Ans. (a)

A semiconductor device called light emitting
diode (LED) produces different colors
depending upon its chemical composition when
active in a circuit.

Ans. (a)

A trasistor (or any electronic component) can
be destroyed in a circuit by excessive heat (that
can be due to very high current).

Ans. (d)

FETs are classified N — channel FET & P -
channel FET on the basis of charge carriers.
Ans. (d)

To convert AC into DC, we need to block one
half of AC supply. The diode conducts only for
one direction of electric current.

Ans. (b)

Zener diode in the electronic circuit can be
used as a voltage regulator. it provides a constant
voltage to the load from a source

whose voltage may vary over a sufficient range.
Ans. (a)

A vacuum tube uses a very high voltages to
operate.

Q00
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