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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
CBT-1 | General Intelligence & Reasoning 25 160 56 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 booR will be proved an important tool to succeed in RRB-JE and Sr.
Section Engineer 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 reqular examinations and prove more useful
tothe 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! é]

Engineers Academy Editorial Board

e T e




Engineering Mechanics
Resolution of forces, Equilibrium and Equilibrant, parallelogram law of forces, triangle law of forces,

polygon law of forces and Lami‘s theorem, couple and moment of a couple, condition for equilibrium of
rigid body subjected to number of coplanar non-concurrent forces, definition of static friction, dynamic
friction, derivation of limiting angle of friction and angle of repose, resolution of forces considering
friction when a body moves on horizontal plane and inclined plane, calculation of moment of inertia and
radius of gyration of : {a) I-Section (b) channel section (c) T-Section (d) L-Section (Equal & unequal
lengths) (e) Z-Section (f) Built up sections (simple cases only), Newton’s laws of motion (without
derivation), motion of projectile, D’Alembert’s principle, definition law of conservation of energy, law of

conservation of momentum.
Strength of Materials
Stress, strain, stress strain diagram, factor of safety, thermal stresses, strain energy, proofresilience and

modules of resilience. Shear force and bending moment diagram — cant leaver beam, simply supported

beam, continuous beam, fixed beam. Torsion in shafts and springs, thin cylinder shells.

Production Engineering

Material Science:

Mechanical properties of engineering materials — tensile strength, compressive strength, ductility,

malleability, hardness, toughness, brittleness, impact strength, fatigue, creep resistance.
Classification of steels, mild steel and alloy steels.
Importance of heat treatment. Heat treatment processes — annealing, normalizing, hardening,

tempering, carburizing, nitriding and cyaniding.
Welding:
Welding - Introduction, classification of welding processes, advantages and limitations of welding,

principles of arc welding, arc welding equipment, choice of electrodes for different metals, principle of
gas (oxy-acetylene) welding, equipment of gas welding, welding procedures (arc & gas), soldering and
brazing techniques, types and applications of solders and fluxes, various flame cutting processes,
advantages and limitations of flame cutting, defects in welding, testing and inspection modern welding
methods, (submerged, CO,, atomic — hydrogen, ultrasonic welding), brief description of MIG & TIG

welding.
Machining:
Working principle of lathe. Types of lathes — Engine lathe — construction details and specifications.

Nomenclature of single point cutting tool, geometry, tool signature, funcrions of tool angles. Generaland
special operations — (Turning, facing, taper turning thread cutting, Rnurling, forming, drilling, boring,
reaming, Rey way cutting), cutting fluids, coolants and lubricants. Introduction to shaper, slotter, plainer,

broaching, milling and manufacture of gears, heat treatment process applied to gears.
Grinding & Finishing Process:
Principles of metal removal by grinding, abrasives, natural and artificial, bonds and binding processes,

vitrified, silicate, shellac rubber, grinding machines, classification: cylindrical, surface, tool & cutter
grinding machine, construction details, relative merits, principles of centreless grinding, advantages &
limitations of centreless grinding work, holding devices, wheel maintenance, balancing of wheels,
coolants used, finishing by grinding, honing, lapping, super finishing, electroplating, basic principles —
plating metals, applications, hot dipping, galvanizing tin coating, parRerising, anodizing, metal spraying,
wire process, powder process and applications, organic coatings, oil base paint, lacquer base enamels,
bituminous paints, rubber base coating.




Metrology:
Linear measurement — Slip gauges and dial indicators, angle measurements, bevel protractor, sine bar,

angle slip gauges, comparators (@) mechanical {b) electrical (c) optical {d) pneumatic. Measurement of

surface roughness; methods of measurements by comparison, tracer instruments and by
interferometry, collimators, measuring microscope, interferometer, inspection of machine parts using

the concepts of shadow projection and profile projection.
Fluid Mechanics & Hydraulic Machinery
Properties of fluid, density, specific weight, specific gravity, viscosity, surface tension, compressibility

capillarity, Pascal’s law, measurement of pressures, concept of buoyancy.
Concept of Reynold’s number, pressure, potential and Rinetic energy of liquids, total energy, laws of

conservation, mass, energy and momentum, velocity of liquids and discharge, Bernoulli‘s equation and

assumptions, venturimeters, pitot- tube, current meters.
Working principle & constructional details of centrifugal pump, efficiencies — manometric efficiency,

volumetric efficiency, mechanical efficiency and overall efficiency, cavitation and its effect, working

principle of jet &submersible pumps with line diagrams.
Industrial Management
Job analysis, motivation, different theories, satisfaction, performance reward systems, production,

planning and control, relation with other departments, routing, scheduling, dispatching, PERT and

CPM, simple problems.
Materials in industry, inventory control model, ABC Analysis, Safety stocR, re-order, level, economic

ordering quantity, break even analysis, stores layout, stores equipment, stores records, purchasing
procedures, purchase records, Bin card, Cardex, Material handling, Manual lifting, hoist, cranes,

conveyors, trucks, fork trucks.
Thermal Engineering
Laws of thermodynamics, conversion of heat into work vice versa , laws of perfect gases,

thermodynamic processes — isochoric, isobaric, isothermal hyperbolic, isentropic, polytrophic and

throttling.

Aircompressors their cycles refrigeration cycles, principle of a refrigeration plant.

Internal Combustion Engine

Air standards cycles — Carnot cycle, Otto cycle, Diesel cycle, construction and working of internal

combustion engines, comparison of diesel engine and petrol engine. Systems of internal combustion

engine, performance of internal combustion engines.
Heat & Mass Transfer
Modes of heat transfer, thermal conductivity, convective heat transfer coefficient, Stefan Boltzman law

by radiation and overall heat transfer coefficient.
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CNEIESEWYTGIEVAN N, Strength of Material RRB Sr. Section Engineer Wy

RRB Previous Year Questions

1. The slenderness ratio of a compression member 1,

18 !

Effective length
@) Least radius of gyration

Actual length
Moment of inertia

(b)

Moment of inertia
© " Actual length

Actual length
9 TRadius of gyration

[RRB-JE : 2014

2. The length of a bar is L meters. It extends by 2
2 mm when a tensile force F is applied. Find the
strain produced in the bar :

@) 0.002 ®) E
YL L
() e (d) e r
7 0.002
[RRB-JE : 2014]
3. Choose the option which correctly shows the 3.

relationship between Modulus of Elasticity (E);
Modulus of Rigidly (C) and Bulk Modulus (K):

2KC
E — E =
@ E=yic ® E=x+c
9KC 9KC
(c) E= E=
3K+C K+2C

[RRB-JE : 2014

U ST Sfayd Bl qel AU R

EGIEIRSEIN
@ T ®w oon

qrifde «iarg
®) Tea ameet

STgd el
© i
qr&ifde ofdrs
(d)W
[RRB-JE : 2014]
U BE Pl ddie L WMex &1 Ofd U a9 g F
ST ST § df I8 2 mm b Bel ol © |
e # 9~ fAefa &1 gar e

0.002 i 2

(a) L (b) L
2 L

C @ 500

[RRB-JE : 2014
g8 fdbed T Sl TRl A4id (E), &l
HIYTE (C) 3R IIad Aid (K) & 419 & Hael
HI B @ A T B,

2KC
E - E =
@ 2= ® E=3kic
9KC 9KC
E - E =
© *=3xic @ E=xT7c

[RRB-JE : 2014]
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4.

Strength of Material ENGINEERS ACADEMY

The property of a material by which it can be

rolled into sheets is called :

(a) Elasticity (b) Plasticity

(¢) Ductility (d) Malleability
[RRB-JE : 2014]

A simply supported beam of length L is loaded

with a uniformly distributed load of 'w' per unit

length. The maximum bending moment will be :

wL? wl?
@ =5 ® 5
o2
(c) % (d) wL?

[RRB-JE : 2014

Which of the following property is generally NOT
shown by metal ?

(a) Electrical conduction
(b) Sonorous in nature
(c) Dullness
(d) Ductility
[RRB-JE : 2014]

The stress-strain curve for an ideally plastic
material is (conventional symbols)

O4
(a)
> £
GJL
(b)
€
Tk
(c)
E——— A
sl
(d)
€

[RRB-JE : 2014]

4.

el garel &1 a8 o fSad g1 99 @]

¥ SUCST Ol UhdTl &, hedldl ©

(a) AT (b) gacd

(c) <= (d) srraraaefrarar
[RRB-JE : 2014

dTE @ U YgTafad ovd 'w' afa e ofarg

& WE wU 9 faalRd aR & e R fhar
ST & | 3iferhan dab mgel g

\J\-'L2 wL2
@ ®
2
© % (d wL?

[RRB-JE : 2014]
Frefafad & @ el=ar ored sk 1R arg
NI Foi fawmn wrar 8?
(a) fag =mer
(b) e sl
(c) AT
(d) T«

[RRB-JE : 2014]
TP Y gacd yarl & fou nfoea-fasha
b & (Fiefde gdia)

O4
(a)
> £
U"“
(b)
€
Tk
(c)
»E
G A
(d)
€

[RRB-JE : 2014]
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Strength of Material ENGINEERS ACADEMY

RRB : SENIOR SECTION ENGINEER

1.

P ENGINeERS ACADEMY

In S.I. System, unit of stress is :
(a) kg/em? (b) N
(c) N/m? (d) Watt

[RRB-SSE : 2014]
In a thin-wall T-section, the shear centre C is
located at the point Shown in

_C (at CG)

(a) -=1T--==- —_—mm——————— I

(b) ~~{" - - —

(c)

(d) TTTT T T h e e L _ _

[RRB-SSE : 2014]
Maximum deflection of fixed beam carrying a
central load 1s one form of maximum deflecting
is equal to (other notations standard)

wr? wL?
b
@ sl ®) 96k
wL? 5 wr?
H — =
© To2E1 @ 351 El

[RRB-SSE : 2014]

1.

3.

S.I. 9oelt ¥, ufddel @ g1 &
(a) kg/cm? (b) N
(c) N/m? (d) Watt
[RRB-SSE : 2014]
Udh el SldR ardd T-9deE H, dav-l &g C,

fezame T1q ﬁ_ﬁ', 9= Rerd ®
E | C (at CG)
d

(@ ——1-———-- ——i -------- L

(b) -—4------- * _______ |

(c)

)

[RRB-SSE : 2014]
DA MR g8 B il 95 ORA BT 3(fDdhad
fequr, rferpas faergor &1 T wu G
UER & (3 AIRCYH WHd 8)

wr? wL?

b —_—

@ sl ®) 96k
wL? 5 wr?
d —
© To2E1 @ 3% El

[RRB-SSE : 2014]
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ENGINEERS ACADEMY N Strength of Material __ RRB Sr. Section Engineer @Rl

In C.G S. System, the unit of strain is : C.G S. yvrrell #, fagpfer &1 g1 7
(a) cm/kg (b) m/kg (a) em/kg (b) m/kg
(¢) No unit (d) None of these (c) ®1E gBIS A8 (d) 79 W BIS ALl
[RRB-SSE : 2014] |[RRB-SSE : 2014]
5. Whatis the moment at A for a frame shown below: 5, 19 fawmw v o & forw A o= 3reef @ 8 -
P P
L A L L A L
L L
Gy 17T Ve . - Vo
Each vertical member has very large moment of eI SeafeR 3raud § agd AT Sredl el &
Inertia '
PL PL (a) i (b) FL
o =
— — 2 4
@ ® -,
PL PL PL PL
© 5 @ T © 3 @ T
[RRB-SSE : 2014] [RRB-SSE : 2014]
6. A simply supported beam is loaded a below 6. TP YETARGd ORA WR Bl <1 AR o Siran ©
20 kN 20 kN

,—10kN/m | ,—10kN/m

I T I

| 2m | 2m | : 2m : 2m |

I I |
The corresponding bending moment diagram is I depel 30T 3RE B

|\| 10 KNm |\| 10 KNm
@ 10 kNm 30 KNm @ 10kNm I\I 30 KNm
40 kNm . 40 kNm
40 kKNm 40 kKNm

(c) (c)

%

20 kNm /?Q{Nm
N : N4
20 kNm 20 kNm

[RRB-SSE : 2014] [RRB-SSE : 2014
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Strength of Material ENGINEERS ACADEMY

Ans. (a)

Slenderness ratio is the ratio of the length of a
column and the least radius of gyration of its
cross section.

Ans. (a)
Ans. (c)
We know that,

E =2C(1 + p) (1)
and E=3 K (1 - 2p) ...(11)
From (1)

I +pu= £
2C

(3

Putting this value in (i)

NRES)
8]

E= 3K[3—E} = 31({@]
C C

E

EC = 3K(3C - E)
=9 KC - 3KE
EC + 3KE = 9 KC
- E(C +3K) =9 KC
_ 9KC
C+3K

Ans. (d)

Malleability is a substance's ability to deform
under pressure (compressive stress). If malleable,
a material may be flattened into thin sheets by
hammering or rolling. Malleable materials can
be flattened into metal leaf. Many metals with
high malleability also have high ductility.

Ans. (b)

10.

11.

12.

13.

14.

ANSWERS AND EXPLANATIONS

Ans. (¢)

Ans. (c)

In ideal plastic material, stress remains constant
and deformation is continuous in nature.

Ans. (c)

For simply supported beam carrying a point load
'P' at the centre

Strain Energy

L
U= ZIde; M=£x;
o 2H 2
L L
U= 2J2p2x2dx _ [ 2P%x° T
02><4EI 2x4EIx3 )
3
At P=1U-= % El
Ans. (c)
E = 2G(1 + p) (D)
pn = Poisson's Ratio
E = 3K(I - 2p) .(2)

2G(1 + ) = 3K(1 - 2p)
3K -2G
H= [6K+ZGJ
Ans. (b)

Isotropic material means a material having
identical values of a property in all direction.
Glass and metals are examples of isotropic
materials.

Ans. (d)

If the modulus of elasticity is zero the material
is said to be plastic.

Ans. (c)

Bolts used in column are suitable to carry axial
tension.

Ans. (a)

The unit of Elastic modulus, stress, shear modulus
and pressure is N/m?.

Ans. (a)




S RS o Enginesr Swengih of aterial_yr
ANSWERS AND EXPLANATIONS

1. Ans. (¢ 6. Ans. (d)
The S.1. unit of stress is N/m°,
- ‘ L . 20KN 10 KN/m
The shear flow in the section is as shown in the
A X M A B
Y R, R,
i 2m < 2m
¥ i
1
A} :
r + Ve + 10 KN
v
e —10KN — Ve
< ! ~30KN
S.ED.
The shear centre is the point about wheih the g i
moment of the shear flows in all segments should :
be zero. So, shear centre will lie at the intersec- BM.D \
tion point of two axes. i
3. Ans. (o) 20 KN/m
The centre point deflection of fixed beam carrying
central load is one-fourth of the centre point 7,  Anms. (b)
deflection of simply supported carrying same load Mohr Civele :
- i wr’ The radius of the Mohr circle is the magnitude R.
B = 4| 28EI
2
3 Ty =G, 2
_ WL = \j[ x >] sfie)
192EI 2
4.  Ans. (¢
Strain is unit less quantity. It is dimensionless. R LZGE
5.  Ans. (a) o
where, o, and o, are principal stress.
I P, 8. Ans. (b)
L L Simply supported beam with udl.

r o N/m

S mmm%mm
P/2 P/2 A B

P L -
< >
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CNEIESEWYTNIEVAN N, Strength of Material RRB Sr. Section Engineer Wi

Now FBD, take sagging (+ ve) and hogging (-ve) 9.  Ans. (¢)

X WX
x oL T
E /rrrl’l’rmﬂw .
5 A E
A ; B A : B
F— x—i C T < x 5 T
oL oL < L = > WL
ol ol L X W
2 ¥ 2 Ra="%" ' Rp=-3"
L
R, + Ry = == 1
Now, M = —L\—mx— A TB 2 (1)
2 2 M, =0
2 2L wL
Mx= %X_O); RAXO+LXRB_?XT_0
wL
= M, =x=0=0 RB=T
ol? ol? _ wL wL _ wL
= M= =5 0 Ri=3 -5 =%
For maximum bending. (SF), = % - % X % X X
dM‘( — %_mx =1 = W_L_—WX2
dx 2 6 2L
L According to question SF = 0 at x
Now, X = 5 wh owx? _ 0
6 2L
L , _ I?
So bending moment at x = 7 to be maximum. T
_L
LY’ R
oL (L "3(5) 10. Ans. (¢
Hence, M. = ERCY Poisson's Ratio : Poisson's ratio is the ratio of
transverse contraction strain to longitudinal.
B ol? - ol? B ol? 1. Ans. (¢)
4 8 8 12.  Ans. (b)
ol2 Slenderness ratio is the ratio of the effective
M. = KR length of a column (Le) and the least radius of

gvration (r) about the axis under consideration.
it is given by the symbol "A" (lambda).
—>Parabolic Slenderness Ratio (M)

curve N Effective length

Hence, BMD should be

~ least radius of gyration

A E B Le

r

KA :‘ Delhi | Jaipur | Prayagraj | Nagpur | Patna | Agra | Ranchi | LPU Campus | Ajmer | IKanpur | Jalandhar | Lucknow | Jodhpur | Kota | Bhopal
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13.

14,

15.

16.

17.

18.

RRB Junior Engineer

o ——— — —

erial ENGINEERS ACADEMY

Ans. (a)
In a bending beam, a point is known as a point
of contraflexure if it is a location at which no
bending occurs. In a bending moment diagram, it
is the point at which the bending moment curve
intersects with the zero line. In other words, where
the bending moment changes it's sign from
negative to positive or vice versa.

Ans. (b)
Area under stress strain represent energy per
unit volume to cause failure.

Ans. (a)

L,=2L
=2xh=2h

Ans. (¢)
Anisotropy is the property of being directionally
dependent, which implies different properties in
different directions.
Ans. (b)
Work hardening, also known as strain harden-
ing, is the strengthening of a metal or polymer
by plastic deformation. This strengthening oc-
curs because of dislocation movements and dis-
location generation within the crystal structure
of the material.
Ans. (a)
The deflection is zero at non-vielding supports,
the slope is zero at the free end and at the point
of maximum positive moment and the bending
moment is zero at roller and hinge supports.

Strength of Mat
19

20.

21.

22.

23.

Ans. (a)

Isotropy comes from the Greek words isos
(equal) and tropos (way) and means uniform in
all directions. Isotropic materials like glass ex-
hibit the same material properties in all direc-
tion, whereas anisotropic materials like graph-
ite exhibit different material propertics depend-
ing on the direction.

Ans. (d)
Rigid supports resist translation in all directions

as well as rotation. That is why option d is not
correct.
Ans. (a)
The load at which an element, a member or a
structure as a whole, either collapses in service
or buckles in a load test and develops excessive

lateral (out of plane) deformation or instability is
called as Buckling load.

Ans. (d)

Elastic limit, maximum stress or force per unit
area within a solid material that can arise before
the onset of permanent deformation. The propor-
tional limit is the end point of what is called
linearly clastic behavior.

Ans. (b)

Strain softening is referred to as a behavior
where. The shear resistance (or shear stress)
reduces with continues development of plastic
shear's strain.

Q00O

Detailed Solution of Strength of Materials

SCAN ME
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