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Government of India, Ministry of Railways,

Railway Recruitment Boards
CENTRALISED EMPLOYMENT NOTICE (CEN) No.03/2018

Recruitment of Junior Engineer (JE), Junior Engineer (Information Technology) [JE(IT)],
Depot Material Superintendent (DMS)

2" Stage CBT : Short listing of Candidates for the 2™ Stage CBT exam shall be based on the normalized marks

obtained by them in the 1% Stage CBT Exam. Total number of candidates to be shortlisted for 2™ Stage shall be 15

times the community wise total vacancy of Posts notified against the RRB as per their merit in 1% Stage CBT.

However, Railways reserve the right to increase/decrease this limit in total or for any specific category(s) as required

to ensure availability of adequate candidates for all the notified posts.

Duration : 120 minutes (160 Minutes for eligible PwBD candidates accompanied with Scribe)

No of Questions : 150

Syllabus : The Questions will be of objective type with multiple choices and are likely to include questions

pertaining to General Awareness, Physics and Chemistry, Basics of Computers and Applications, Basics of

Environment and Pollution Control and Technical abilities for the post. The syllabus for General Awareness,

Physics and Chemistry, Basics of Computers and Applications, Basics of Environment and Pollution Control is

common for all notified posts under this CEN as detailed below:-

a) General Awareness : Knowledge of Current affairs, Indian geography, culture and history of India including
freedom struggle, Indian Polity and constitution, Indian Economy, Environmental issues concerning India and
the World, Sports, General scientific and technological developments etc.

b) Physics and Chemistry: Up to 10" standard CBSE syllabus.

c) Basics of Computers and Applications: Architecture of Computers; input and Output devices; Storage devices,
Networking, Operating System like Windows, Unix, Linux; MS Office; Various data representation; Internet and
Email; Websites & Web Browsers; Computer Virus.

d) Basics of Environment and Pollution Control: Basics of Environment; Adverse effect of environmental
pollution and control strategies; Air, water and Noise pollution, their effect and control; Waste Management,
Global warming; Acid rain; Ozone depletion.

e) Technical Abilities: The educational qualifications mentioned against each post shown in Annexure-A, have
been grouped into different exam groups as below. Questions on the Technical abilities will be framed in the
syllabus defined for various Exam Groups given at Annexure-VII-A, B, C, D, E, F & G.

The section wise Number of questions and marks are as below :

Subjects No. of Questions Marks for each Section
Stage-II Stage-II

General Awareness 15 15
Physics & Chemistry 15 15
Basics of Computers and 10 10
Applications
Basics of Environment and 10 10
Pollution Control
Technical Abilities 100 100
Total 150 150
Time in Minutes 120

The section wise distribution given in the above table is only indicative and there may be some variations in the
actual question papers.

Minimum percentage of marks for eligibility in various categories: UR -40%, OBC-30%, SC-30%, ST -25%. This
percentage of marks for eligibility may be relaxed by 2% for PwBD candidates, in case of shortage of PwBD
candidates against vacancies reserved for them.

Virtual calculator will be made available on the Computer Monitor during 2" Stage CBT.
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2" Stage Syllabus for Mechanical & Allied Engineering Exam Group — JE

10.

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.
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.

Strength of Materials : Stress, strain, stress strain diagram, factor of safety, thermal stresses, strain energy,
proof resilience 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.
Machining : Working principle of lathe. Types of lathes — Engine lathe — construction details and
specifications. Nomenclature of single point cutting tool, geometry, tool signature, functions of tool angles.
General and special operations — (Turning, facing, taper turning thread cutting, knurling, forming, drilling,
boring, reaming, key way cutting), cutting fluids, coolants and lubricants. Introduction to shaper, slotter, plainer,
broaching, milling and manufacture of gears, heat treatment process applied to gears.

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,
CO02, atomic — hydrogen, ultrasonic welding), brief description of MIG & TIG welding.

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, parkerising, 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 (a) 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 kinetic energy of liquids, total energy, laws of
conservation, mass, energy and momentum, velocity of liquids and discharge, Bernoulli’s equation and
assumptions, venturimeters, pitottube, 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 stock,
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 thermo dynamics, conversion of heat into work vice versa , laws of perfect
gases, thermo dynamic processes — isochoric, isobaric, isothermal hyperbolic, isentropic, polytrophic and
throttling, modes of heat transfer, thermal conductivity, convective heat transfer coefficient, Stefan Boltzman
law by radiation and overall heat transfer coefficient. 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. Air compressors their
cycles refrigeration cycles, principle of a refrigeration plant.
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RRB JE & afignn go=-usit a1 feagersr =me

(RRB JE Previous Exam Papers Analysis Chart)

wH. Titem CIDHE GG Hel WA
RRB JE 2019
1. | RRBIJE CBT-II 29.08.2019 100
2. | RRBJE CBT-II 30.08.2019 100
3. | RRBJE CBT-II 31.08.2019 100
RRB JE 2015

4. | RRBIJE 2015 26.08.2015 Shift-I 21
5. | RRBIJE 2015 26.08.2015 Shift-11 24
6. | RRBIJE 2015 26.08.2015 Shift-I1I 22
7. | RRBIJE 2015 27.08.2015 Shift-I 25
8. | RRBIJE 2015 27.08.2015 Shift-II 26
9. | RRBIJE 2015 27.08.2015 Shift-I1I 21
10. | RRBIJE 2015 28.08.2015 Shift-I 18
11. | RRBIJE 2015 28.08.2015 Shift-II 20
12. | RRBJE 2015 28.08.2015 Shift-I1I 22
13. | RRBIJE 2015 29.08.2015 Shift-I 24
14. | RRBIJE 2015 29.08.2015 Shift-I 19
15. | RRBIJE 2015 29.08.2015 Shift-I 23
16. | RRBJE 2015 30.08.2015 Shift-I1I 22
17. | RRBIJE 2015 01.09.2015 Shift-I 20
18. | RRBJE 2015 01.09.2015 Shift-11 21
19. | RRBJE 2015 01.09.2015 Shift-I1I 19
20. | RRBIJE 2015 02.09.2015 Shift-I 18
21. | RRBJE 2015 02.09.2015 Shift-11 17
22. | RRBJE 2015 02.09.2015 Shift-I1I 18
23. | RRBIJE 2015 03.09.2015 Shift-I 15
24. | RRBIJE 2015 03.09.2015 Shift-II 19
25. | RRBIJE 2015 03.09.2015 Shift-I1I 20
26. | RRBIJE 2015 04.09.2015 Shift-II 18
27. | RRBIJE 2015 16.09.2015 Shift-I 21
28. | RRB Ranchi JE 2015 04.01.2015 Yellow Paper 20
29. | RRB Ranchi JE 2015 04.01.2015 Red Paper 25




RRB JE/Sr. SE Exam 2014

RRB JE (Bilaspur/Kolkata/Mumbai/Guwahati) | 14.12.2014 SET : 01 Red
30. 20
2014 Paper
31. | RRB JE (CHENNAI) 2014 14.12.2014 SET : 02 Red 26
Paper
32. | RRB JE (Bilaspur/Guwahati/Patna) 2014 Il)j;é.2014 SET : 03 Green 25
33. | RRB JE (Muzaffarpur) 2014 bh12.2014 SET : 04 Green 28
aper
34. | RRB JE (Bilaspur/Guwahati) 2014 122014 SET - 03 Yellow |5
aper
RRB JE .
35. | (Patna/Muzaffarpur/Chennai/Ahmedabad/ 11)2.12r.2014 SET : 06 Yellow 21
Bangalore) 2014 pe
36. | RRB Sr. SE (Bilaspur/Secunderabad) 2014 %fliblé.2014 SET : 07 Red 18
37. | RRB Sr. SE (Bilaspur/Secunderabad) 2014 %fliblé.2014 SET : 08 Green 25
38. | RRB Sr. SE (Bilaspur/Secunderabad) 2014 g;;.zom SET: 09 Yellow |,
39. | RRB Sr. SE (BHOPAL) 2014 21.12.2014 15
DMRC/LMRC/JMRC/NMRC/BMRCL JE Exam
40. | DMRC JE 2017 18.02.2017 75
41. | DMRC JE 2016 06.03.2016 75
42. | DMRC JE 2015 15.03.2015 75
43. | DMRC JE 2014 07.09.2014 75
44. | DMRC JE 2013 21.07.2013 75
45. | DMRC JE 2017 22.09.2017 75
46. | DMRC JE 2018 20.04.2018 75
47. | LMRC JE 2016 17.03.2016 75
48. | LMRC JE 2015 26.06.2015 75
49. | IMRC JE 2012 23.12.2012 50
50. | NMRC JE 2017 05.03.2017 75
51. | IMRC JE 2017 10.06.2017 50
52. | BMRCL JE 2019 24 Feb. 2019 75
OTHER RAILWAY JE & SSE Exams.
53. | RRB Bhubneshwar JE-I1 2010 19.12.2010 19
54. | RRB Allahabad JE 2010 19.12.2010 25
55. | RRB Allabahad SSE 2010 19.12.2010 23




56. | RRB Mumbai JE 2008 05.10.2008 28
57. | RRB Mumbai SSE 2008 05.10.2008 31
58. | RRB Mumbai JE 2010 19.12.2010 22
59. | RRB Mumbai SSE 2010 19.12.2010 26
60. | RRB Bhubneshwar JE-IT 2010 19.12.2010 20
61. | Konkan Railway STA 2017 2017 24
62. | Konkan Railway TA 2017 2017 18
63. | Konkan Railway SSE 2015 2015 31
64. | RRB Kolkata Diesel JE 2009 25.10.2009 23
65. | RRB Chandigarh SSE 2009 25.10.2009 26
66. | RRB Mumbai C&G JE 2009 25.10.2009 24
67. | RRB Gorakhpur RDSO SSE 2009 25.10.2009 25
68. | RRB Jammu JE 2009 25.10.2009 23
69. | RRB Malda SSE 2009 25.10.2009 27
70. | RRB Allahabad JE 2009 25.10.2009 21
71. | RRB Mumbai C&G SSE 2009 25.10.2009 26
72. | RRB Patna JE 25.10.2009 23
73. | RRB Bhopal TM SSE 2009 25.10.2009 24
74. | RRB Allahabad SSE 2012 09.09.2012 25
75. | RRB Banglore SSE 2012 09.09.2012 29
76. | RRB Kolkala SSE 2012 09.09.2012 18
77. | RRB Gorakhpur Design SSE 2012 09.09.2012 23
78. | RRB Bhopal SSE 2012 09.09.2012 25
79. | RRB Chandigarh SSE 2012 09.09.2012 28
80. | RRB Jammu SSE 2012 09.09.2012 23
81. | RRB Allahabad JE 2012 09.09.2012 21
82. | RRB Bhubneshwar JE I 2008 29.11.2008 25
83. | Konkan Railway STA 2017 2017 23
84. | Konkan Railway TA 2017 2017 24
85. | Konkan Railway SSE 2015 2015 20
86. | RRB Kolkata Diesel JE 2009 25.10.2009 22
87. | RRB Bhopal Section Engineer, 24.11.2002 24




88. | RRB Bhopal & Mumbai Apprentice Section Engg. 23.03.2003 28
89. | RRB Secunderabad Section Engineer (Mech.) 29.06.2008 22
90. | RRB Bangalore Section Engineer (Mech.) 01.02.2009 23
91. | RRB Chandigarh Section Engineer, 15.03.2009 25
92. | RRB Chennai Section Engineer, 12.02.2012 27
93. | RRB Chandigarh Section Engineer (Mech.), 26.02.2012 24
94. | RRB Chandigarh Section Engineer, 26.02.2012 29
95. | RRB Jammu Section Engg., 2013 2013 20
96. | RRB Bhubaneswar Section Engg (Mech.) , 19.08.2001 18
97. | RRB Kolkata Engg. (P.Way), 20.02.2000 15
98. | RRB Kolkata Apprentice Engg., 14.10.2001 20
99. | RRB Bangalore Material Engg. 21.11.2004 23
100. | RRB Bangalore Material Engg, 21.11.2004 21
101. | RRB Kolkata Mech. Engg., 06.02.2005 15
102, ii&B “é)l]l,ahabad Junior Engineer-1I [Mech. DSL 08.01.2006 15
103. | RRB Kolkata Jr. Engineer-II Mech. DRG & Design, 11.06.2006 15
104. | RRB Kolkata Technical-Engg., 20.08.2006 28
105. | RRB Chennai Technical (Eng.), 15.04.2007 25
106. | RRB Bangalore Technical (Eng.), 22.04.2007 27
107. | RRB Secunderabad Technical (Eng.), 20.05.2007 22
108. | RRB Patna Technical Eng., 27.07.2008 28
109. | RRB Thiruvananthapuram Section Eng. (Mech.), 04.01.2009 19
110. | RRB Bangalore Section Eng. (Mech.), 01.02.2009 23
111. | RRB Chandigarh Section Eng. Mech. 15.03.2009 26
112. | RRB Chandigarh Section Eng. (Mech.), 26.02.2012 27
113. | RRB Chandigarh Section Eng. (Mech.), 26.02.2012 29
114. | RRB Bhopal Section Engineer, 24.11.2002 20
Total 4300

qe- I Y- & TR ([G9AT0] & SUU Hobf-lehed, JE & SSE T 37+ Iod Glem 9§
T Fe 4300 JTHI Pl TEAFAR T A1 T B W o A2 F T TSTHH B SIER
Tl 1 AR fohar e @ A1 Te g # a1 SfaaifE S o e 9o
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01.

qif>rent

(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) [-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

erivation), motion of projectile, D’ Alembert’s

principle, definition law of conservation of energy, law of conservation of momentum.

Al o oW we fergerao

(Law of Forces and Analysis)

1. If 'a' is the angle between two forces P and Q,
then the angle made by the direction of the
resultant '0' relative to the force P is given by-
Tfe ‘o' B 5 P 3R Q o o w1 wiwT ¥, A
ST P o wruel uRumd ‘e i fevm gwr sew

2. The force applied on a body of mass 236 kg to

produce an acceleration of 4 m/s” is-
4 tiex/Adhs T @O IS HA 2g 236 TR
FHE et fig W e § arel 9d Jd
EdlELy
(a) S9N
(c) 944 N

(b) 472N
(d) 118N
RRB-JE 30.08.2019, Ist Shift

Ans. (¢) : TT (a) =4 m/s”

=11 SR B e feram s 21 SSHH (m) =236 kg
. 9 (F) = ma
(a) O=tan" (ﬂ] =4 %236
P+Qcosa F=944 N
o Psina 3. Three forces acting on a rigid body are
(b) @ =cos m represented in magnitude, direction and line of
action by the three sides of a triangle taken in
. Osina order. The forces are equivalent to a couple
(¢) =sin m whose moment is equal to- )
. Teh ol Tig W wrdtd o9 sl o afarT,
) gzsinl[ Psina j feom of foram Y st shAaR T By it i
P+Qcosa qeTrell g weidia feram S 1 3 oot e T
RRB-JE 30.08.2019, Ist Shift TATH F GHGE &, FTEaRT ST v
Ans. (a) o STE T 81
c_ D (a) Thrice the area of the triangle
A e % &amat & 79 T
Q , | Qsina (b) Twice the area of the triangle
S frqet & wa & & T
A R //_59_ _ _|—1E (¢) The area of the triangle/ st ¥ GIFA
P B Q cos o (d) Half the area of the triangle
FHHT AAED et % &rmha o e
Osina RRB-JE 29.08.2019, Ist Shift
tamg:w%m:PJchow Ans. (b) : T FSR fig W FERa &9 acl & gRwmr,
. ferem 3 fopam T i HHaR T Byw 7 qeed g
0 tan- | ©5In€ Yaf¥fa fhan ST 81 9 99 T U¥ g9g™ F e 8,
P+Qcosa forget sl B & €At & & T4 % SUER g 2 |
RRB JE MECHANICAL 11 YCT



4. If the line of action of all the forces are along
the same line, then the forces are said to be-

Tfe weft aren fo feran-tamd we & e W s

AT &, T ST R T HET AT &2

(a) Collinear forces/S@ 5

(b) Coplanar concurrent forces/SHaeid HH acl

(c) Non-coplanar non-concurrent forces

T-F T
(d) Coplanar parallel forces/SHAAT FHMHIMR et
RRB-JE 29.08.2019, Ist Shift

Ans. (a) : A T ot 5 FFat@ s & W W
F 8, d Fcll H @@T g (Collinear forces) Fal
ST 2
5 =it o i frer T s @ fag W faerd § ok @
Tft 90 TH & Tad # @ A 39 FHderd S g
(Coplanar concurrent forces) ed 21
WWWE&WW@@%W@W%
HR F goft Tt FE-fre gEae (plane) ® @ @ 39 YHR
F gl S FHATAE - G A (Non-coplanar non-
concurrent forces) %8 2|
5 Toft ot & fope YEd s & T # SR THE ad
2 8, SH UHAeld THMIR & (Coplanar parallel
forces) ed 2|

5. The algebraic sum of the resolved parts of a
number of forces in a given direction is equal to
the resolved part of their resultant in the same
direction. This is known as-

forelt fouw o faom & =2 o o Tt gt
1 sfrefirdiar =T, st foen o seen uRumdy
A o foafaa ueeh & SUeR g1 &1 39
& WY H FET A 2
(a) Principle of resolution of forces
Fai & fodem & fagia
(b) All of the options/fél%?cﬁ 7 9 goff
(c) Principle of transmissibility of forces
RIS GRS EALH
(d) Principle of independence of forces
Fell ol wrace & g
RRB-JE 29.08.2019, Ist Shift
Ans. (a) : fFl fRT 7Tu feum & %2 9ot & i get
F Ao A, W fer § e gRum ad &
foeiford ok % TR A 1 W A & AT &
fosia % &9 & ST ST 2
6. The horizontal component of tensile force in a

wire that makes 60° with horizontal and is
carrying a force of 20 kN is-

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

Ans : (¢)

20 kN

20 sin 60

60°

20 cos (;l}"
I H AT 5EH = 20 cos 60° = 10 kN
T T FHEATEL TEh = 20 sin 60° = 10v/3kN

7. The polygon law of forces states that if a
number of forces, acting simultaneously on a
particle, be represented in magnitude and
direction by the sides a polygon taken in order,
then their resultant is represented in
magnitude and direction by the closing side of
the polygon, taken in opposite direction:

Al o TG (W & AR S TH forg W
Teh WY TN G167 Sl shi HEAT Sl TgIS i
wst gr wfnr we foom e fEn
ST &, 99 Sk GRUTHY o giETer qer faem
T TGS I O T dTelt S FNT FAtua
foram e € < foram e ww R

(RRB Bhubneshwar JE-II 19.12.2010)
taken in opposite order /[T HH #
taken in same order /99 % H
taken in any order /fFel +ff A H
taken in opposite order not required

odd 9 § o oTavEs T8 21

(a)
(b)
(c)
(d)

Ans : (a)aﬁ'é—:a@ga%ﬁuwmaw of Polygon of
Forces)-af2 T fog W &M add @l & T o<
TS EW WeRfd fFar ST 8, d@ 9@ e §
T 39 RO % gREmT qr fewm & agus @ d’

T AT ST B 3T faadd w9 forar S g

8. A drum weighting 60 N and holding 40 kgf of
water is raised from a well by means of a wheel
and axle with an effort of 120 N. Its mechanical
advantage (MA) will be............

T gH, NEeht 9/ 60 N & 2T 40 kgf U=t o

T Fd we ufkem g % g 120 N & worE &
T FHO | IBEAT A @M &1 FHRN iR AT
(MA) B
(a) 0.83
(c) 3.77

(b) 45
d 3
DMRC JE 17.04.2018, 4:30-6:45pm

gg’ggwmﬁ aﬁafwutz’oaleamajr Ans : (¢) ST T AR (W) =60 N
N 331 I G T T AR = 40 kgf = 40 x 9.81 N
SR T P =120 N
(2) 30kN (b) 18 kN W 60+40x9.81
(¢) 10kN (d) 25kN Q s &9 (MA) =—=——— 22" =377
RRB JE CBT-II 31.08.2019 TInd Shift p 120
RRB JE MECHANICAL 12 YCT



9. The force applied on a body of mass 100kg to
produce an acceleration of 5 m/s’, is
100 kg SHHE ot fug ® 5 H/A &1 @
I A o AT 3T X FET W= A Ehm-
(a) 20 N/20 A
(b) 100 N/100 =g
(c) 500 N/500 =g
(d) None of these/3HH ¥ &IE a0
(RRB Bhopal SSE 09.09.2012)
Ans : (¢) SFHE (m) = 100 kg
T (a) = 5 Hy/A
dd =mxa=100x35
F=500N
10. The law of parallelogram of forces gives the
resultant of /ST & WHHT=T ﬂ?\iﬁﬁ w1 fem

for & & ferrent wftume 2am &2
(a) Parallel forces/SHIHT-X &cT
(b) Two coplanar concurrent forces
T gudea gt T
(c) Like parallel forces/SAfST FHMR e
(d) Non Coplanar concurrent forces

N-FHde G oo

DMRC JE 22.09.2017
RRB Bhopal Section Engineer, 24.11.2002

Ans : (b) I & FAFR TGS & fram g1 oRemd g
& GHTAT G FeAt i i s 2
11.

The point of application of the resultant of all
the forces which tends to cause rotation in the
body about a certain axis is known as.....

Teft et o uRumdt & g faig & S freR &
Tk T 2787 o o 37X Ui T SHIOT ST

Ans : (d) & I A% GO IRAT (magnitude) F, TH &
fopam Tar w aen faula faew # &, =@ fefy § oftomd
I Bft, RrEE ST et qrEE (equilibrium) § g

F, F,

Fl = F2
ar, F-FE =0
13.  If three coplanar concurrent forces acting at a
point 'O' are in equilibrium, then ratio of
forces T1/T2 & T1/T3 respectively are
i d= wwaefta dmft s fog 0 W W
TH{eh ATEwT ¥ § aF T1/T2 T& T1/T3 el ok
(a) NE) andg (b) % and+/3
1 1
(c) 1 andE (d) 3 and 1
(RRB Allabahad SSE 19.12.2010)
Ans : (a)
T o T H-

T __T

12 w®Y H ST ST Sin120°  sin150°  sin90°
8 . 8 T (1) F (2) 9-
(a) center of gravity/Tecd H=
| o o P T, T T
(b) the point of metacentre{m sin120°  sin150° 5 1
(c) point of suspension/feael l%lg 52
(d) centre of percussion/3TTETd H% T, 5
(Konkan Railway TA 2017) o _2 =3
Ans : (d) T fR=d g8 & I/ SR UM 1 FOT S| || For g (1) 9 (3) W-
2 37 oft 5o % oRuTmEET &y o e r ot A
F% Fed €1 39 fomg i g faeg off e 2 T;:T}ZFIZT
12.  Which equilibrium is used for two forces? B3 :
2 St ok fore -dft wremeeen wgen A 82 (14, Two equal forces are acting at a point with an
(a) Same line of action/T9  feraT T@m Z‘(‘E}% ;f :00 betwe((eln t?emht:le resulllt?)nt IS
. . ¢ the magnitude of each force will be
(b) Equal in magnitude/d9rAToT ﬁ A a 'H'FIF,T ol ]%{:ﬁ g W 60° F WU W
(c) Opposite in direction/feem 7 foada Fretvfier § A TR 5043 N ¥ werE a5
(d) All of the above options/3Ta H+ft famhea [T 2T
DMRC JE 17.04.2018 12:15-2:30 PM (a) 100N (b) 150N
RRB Bhopal & Mumbai Apprentice Section (c) 50N (d) 503N
Engg. 23.03.2003 (RRB Mumbai JE 05.10.2008)
RRB JE MECHANICAL 13 YCT



Ans : () & 2,
R=50/3N
0 = 60°
S& & ST FH @ dl el gRumi—

R=2P cosg
2

50\/§:2xchos6—20

Two equal forces of magnitude 10 Newton act
at an angle of 90°. Their resultant is equal to:
10 =7 9T TR & &l THA et 90° h

W HE HA 21 AT URum fREeh SReR
EIE

(a) 10N
(¢c) 10V3N

15.

(b) 10\2N
(d 20N
(RRB Mumbai SSE 19.12.2010)

Ans. (b) R =+/P? +Q” + 2PQcos 0
R =107 +10% + 2x10x 10 x cos 90°

R = 1004100
R=10/2 N

Choose the CORRECT option regarding the
effect of forces acting on the body?

TE W AW T T & TS o qwT § wiE-
T fersheT wEt 772
(a) Introduces internal stress.
3iRe Sfeet &1 Sea=T @I
(b) Balance the other forces acting on it.
T W A e I gl B Fge
(¢) Retard its motion/Tfe =T €A LT
(d) All option are correct/qH! faeheq T 2
(DMRC JE 2013)
Ans. (d) : 5 o W 9@ @9 ¥ 1 9919 3 B 2
(i) TIfer =BT fier ererar AT T
(ii) T T A AT 3T TA PN e FET
(iii) 3Tk Ffdearer o fapfa Ico= &ET
Ia H WERE FH &k U A (Magnitude), fezm
(Direction), fshaT @ (Line of Action) @ fshar ﬁl@
(point of application) =R & 3TETehar &idr 21

17.

16.

The resultant force of five coplanar forces can
be found out by / U=l AT T

2L 11 AR % B FN F@ fewar

TRl —

(a) Law of polygon/sg¥sT bl frzm

(b) Laws of equilibrium/ar=aedr =1 f4aq

(c¢) Law of parallelogram/9HI~X ilﬁ‘f[ﬁ 1 fam

(d) Lami's Theorem/@tHr & EED]

DMRC JE 17.04.2018 12:15-2:30 PM

Ans : (a) U9 AT el H IR ‘TR & e
S T fRaT ST Hebel 21
A gaeld Fad & oRemE R aqds e 5|
I A ST Tebar 8, W@ Tl F1 IR B
frem” gr @ fofe < @)

18.  Point of application of all force in concurrent

system is:

et gt # |t wel o W oAtw

Tty (femarm forg) Srar &-

(a) one point/Tsh forg T

(b) two point/al fg |

(c) perpendicular plane/cTrdad Tl W

(d) plane/Ush del W

(DMRC 18.02.2017, 8.30 a.m)

Ans : (a) f5eft aq W o weft 5@ 01 fpan fog afe w
& fog W FHEE @1, @ 3§ T I Fad 2
Teh Aci™ o (Single Plane force) -t fivg w Rt
F et T 9 TH & qd § @
AT G (Parallel force)-fS @l & fopam @t
TH-3W & AWK €, 3% UK 9o Fgd 2|
19.

What term is used for the combined effect of
all the forces on a body?

& fyve w wsfi s ok Ggeh U9 % e
forer wreg ot Wt feRa ST &2
(a) Load/¥R
(b) Stress/dfaaa
(c) Strain/fepfd
(d) None of the above/sTH g 8 T8
(DMRC JE 20.04.2018)
RRB Bhopal & Mumbai Apprentice Section
Engg. 23.03.2003
Ans : (a) TF favs W Tt 9l & 94 g9 & T 9]
ISE HT FANT BT ST 2
forelt otaFa W T A aTe el & HYFd THE B A
AT IR Fed §1 I W M AR, T 5N IS T
TR, fa N a I I @ AR A H fafr= 9
21 90 F M & R H &S TBR F g fBar e 2-
(i) 1 9R 3FeaT gRad-1a 9’ (Live Load)
(i1) 3= YR (Dead Load)
(iii) ST ¥R (Inertia Load)

20. The dimensional formula of the force is
o ot forftar 9
(a) MLT’ (b) MLT”
(c) MLT"' (dy ML'T"!

(Konkan Railway STA 2017)
Ans. (b) : 91 98 9T&l HNF & S fHa fvs W FEE @
ar Sy Ry & uRada a1 @ 3t aRadd & &
T T & |
e % Tfafawas fida fremar
= d(mV):m
dt
m = lkg T a = 1m/s>

F=lkg-==1N
S

(™)

[MLT ]

RRB JE MECHANICAL
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21. Two forces act at an angle of 120°. If the || Y G-
greater force is 50 N and their resultant is 1000 T, T,
?::c;:ee:lsdlcular to the smaller force, the smaller Sin90 Sin150° = Sin120°
A 120° R W TR § TG qA 50 A T, =500N
3R 3T TRt B & & TEEd § Al Drer T, =866.6N
T e I BT o ¥9-1 # @ 500 N @91 wH-2 § a9 866.6 N
(a) 20 (b) 25 Ml
(c) 30 (d) 35 23 The al - -
. . gebrlc sum of all the force acting on a
(RRB Kolkata Diesel JE 25.10.2009) body is zero, then the body may be in
Ans : (b) uilibrium pr0v1de the force are
Q R v:#?: T& fUUg WX |R & g Sl o sisia anT
- = & o fuve Aremewen § EAm oAfe O«
: Frefefae &
. P (RRB Malda SSE 25.10.2009)
6=120 (a) Parallel/SHHR
a.=90 (b) Like parallel/Fa FHHR
P=350N (c) Unlike parallel/3TH FHHRR
— 1?; Q (d) Concurrent/SHt
PsinG Ans : (d) I TF fave | IR o g G F S A
tano = — 0 = ® A fue wrereer # g A wer g 2
Q+PCOSQ . 24. If a number of forces are acting at a point, the
- tan90° = 50xsin120 resultant will be inclined at an angle 0 with the
Q+50xcos120° horizontal, such that
Q + 50 x c0s120° = 0 afy wet #t T uw g W wE w § A
Q=25N AL ® T § HI0T T FIAGRUTH T FahTeT
TH YehK BT TR
22. A weight of 1000 N is supported by two chains (a) tand=YH/YV
as shown in Figure. What will be the tension in b)Y tand=SV/SH
Chain-1 and Chain-2 respectively? (b) tanf=3V/y
T 1000 N &1 9R & oA & "N o & (©) tan@:ZVXZHﬁ .
FTAR e §1 9H-1 T o=-2 § a=ma & (d) None of these/FF & F1$ Tl
(RRB Allahabad JE 25.10.2009)
Ans : (b) A fFeh fve W *E 97 FF W @ T @
IR qRUTHT e R:\/(ZH)Z +(ZV)?
o qRum 5ot 1 A (Horizontal) ¥ a0 H TH
tanﬁzl T I fopar s 2
>H
0 = tan_l(g—;/[}
(a) 500N; 866 N (b) 500N;433N . .
(©) 1000N:866N  (d) 1000N:433N  ||5& LV = fave o o @ el & seafer st ot A
(RRB Jammu JE 25.10.2009) || £ =78 = @ © 7@l & &fds gedi & qm
RRB Bhopal Section Engineer, 24.11.2002 | 25.  What is the effect of force applied on a rigid
Ans : body?/Tsh FBR I U TNT T o AT T
e Erel &7
(a) acceleration/cX0T
(b) retardation/Had
(c) changing direction of motion
T St feem § aftadq
(d) all of the above/3W & Tt
(Konkan Railway SSE 2015)
Ans : (d)@aﬁaﬁiaﬁmwﬁﬂﬁw%m%w
TROT, W, qgn e e # aRad Seqw & 2
RRB JE MECHANICAL 15 YCT



is the force or torque that is
necessary just to initiate motion from rest.
Crac i) et ravarendr

haet frsma & iy ARY & & fag )
(a) Backlash/fge (Fheta)
(b) Terminal/3i@ (e

q I P AR Q 1 TRUTH 7T (3F WK § TR
(P > Q) T HHIH ®IeT W@ o faodia foom #
HE HIAT ¢, TohE TR <k feRaT ST HehdT 72
(@ P +Q (b) P-Q

() P/Q (d) Q/p
(RRB Chandigarh SSE 09.09.2012)

(c) Static calibration

it i (R Hfewivm)
(d) Stiction/ResheH
(RRB Patna JE 25.10.2009)
Ans : (d) Ry 9 ot a1 sl @ forgeh erargasan ||| e

ns : (b) & T P 3R Q & IR A (39 FHN 8 %
P>Q)shw1=rw%@1éa%qﬁaﬁsnﬁaﬁrafmé|
38 P-Q & ®Y H =% ool ST
S & ael P 3R Q o o HIUT O = 0° & A F ThH &
foom & @1

Faet faem ¥ T yRY H F o 7 M R=P+Q
27.  If the resultant of two forces P and Q acting at | 2% Xﬁgeg‘);i'l‘l:reenfofl;e&:’f called as Non-coplaner
an angle 6 makes an angle a with the force P, i g g
then :/afE S &I P T& Q T TRUTHT § THIT W $m£%7 R-guaeta i-wdt s
TR F TP % W a (a) Meet at one point, but their lines of action do
%’ L[ B not lie on the same plane/Sid Gl Th ﬁlﬁ L8
@ tana— P50 foe § AfeT 39 w1 & W1 T wHed
P+ Qcosé R fegd 7 &9 §
P cosd (b) Do not meet at one point and their lines of
(b) tang=——""-"-"— action do not lie on the same plane
P+Q cosd W9 3 T g | T e € o 3Tk e
g - Qsin® & a1 g9 gedd W) fod 78 8 @
(c) tana P+Q cosd (¢) Do not meet at one point and their lines of
Qcosd action lie on the same plane/S & TH forg
d) tang=—"2"_ w T e ¢ s I F @ T e
P+Qsind oA T e B §
(RRB Bhopal TM SSE 25.10.2009) (d) Meet at one point and their line of action_li¢

RRB Secunderabad Section Engineer
(Mech.) 29.06.2008

Ans : (¢) IR & 9@ P TE Q TH-TM T '9' FT W

on the same plane/5 F TF forg W firerd §
3N 3% F1 F W@ FAE FUAA W R B ¢
(RRB Jammu SSE 09.09.2012)

FA 7, 99 39T aRumHi-
B

: (b) 58 5 B TR TAAAE, TR TR TA Fal
wéméqmﬁgmﬁﬁaﬁ%aﬁmmﬁ
W1 g9 guae W Red 981 2 2

D

Qcosd E

30.

When a body slides down an inclined surface,
the acceleration (f) of the body is given b
v Terelt ggeR gq(t)aa A %ﬁmmﬁ , @
BT fétn \_rrl'dT -

(b) f=gsin0

(d) f=gtan6
(RRB Allahabad JE 09.09.2012)

(a) f=g
(¢) f=gcosb

R =+/P>+Q* +2PQcos0
Ife gRem® (R) a1 P & W& o HIT W &, d& gRom
-

A ACE T-
@& CE__ CE

MR AE AD+DE
+ AD =P A9 DE = Qcos0, CE = Qsin0

tano =

ns : (b) 5 fet 3% gU a9t § @ g% fhEerd g,
L FT @ =g sin F f@m ST 21

qd— tano = PQs—lnGG
+Qcos 31.  Whatis the SI unit of force?
28. How can the resultant of two forces P and Q et @t SI = 77
(such that P > Q) acting along the same (a) Dyne/sT3d (b) Newton/=Jd
straight line, but in opposite direction be given (c) Kilogram/ﬁv_c'ﬁ'm'q (d) Watt/ame
as? (DMRC 18.02.2017, 8.30 a.m)
RRB JE MECHANICAL 16 YCT



Ans : (b) F = mxa

ol = SHHA X 0]

balces
T = fopam x -
m|. ‘
F=kg—|in MKS system &
s

CGS # ot &l 38 - TTeT
SEECEIECIHE Cr |
Which of the following concurrent forces

cannot have a resultant of 4 N

e & @ &I @ guadl ael st gRumHt e

4N T T TE & HehaT E—

(a) 2N and 4N/2N 34N

(b) 2N and 6N/2N 36N

(¢) 2N and 8 N/2N 38 N

(d) All of these/a |t

(BMRCL JE 24 Feb. 2019)

Ans : (c) 2N 3T 8 N &if 2N g 8N & ifeehaq 4
:afmgtr&vnﬁrrmmNaméaﬁﬁwN%qw%
T 2|
T IFE T T TR ¥ o @ w FE #® e
9T UROTHY 10N 9 6N & oitg H & frem

32.

Ans : (b) 5 g W @ aret 9a qur I @ fRa
T ¥ e g UG H A S hed &

T THR FeA-HeX (N-m) Bl 21

35. Forces are called concurrent when their lines
of action meet at.

Al T HET AT § WS Skt w3

frreret 21

(a) One point/Tsh forg W

(b) Two points/?ﬁ ﬁﬁiﬂ}f RL

(c) A Plane/Ush Hdg T

(d) Perpendicular planes/cTHdd Hdg I

(RRB Bhubneshwar JE-II 19.12.2010)

Ans : (a) GITHT &I (Concurrent Force) -RF @ &
fipean e wh & farg W et 21 39 gl 9 ed 2
Tt S (Non-concurrent Force) -5 @l &
foran Y@ U fag W A faedh 81 9 s a@
Fed |
36. A Rigid body is subjected to non-coplaner

concurrent force system of the body is to

remain in a state of equilibrium, then

T 38 firg w A T T
@ %, v wraewen # g At
(a) TF,=3F,=3F,=0 (b) IM,=3IM,=0

33.  Four forces P, 2P, 3P & 4P act along the sides of a () IM,=3M,=0 (d) XM, x3M,=0
square, taken in order, The resultant force is (RRB Mumbai SSE 05.10.2008)
WWP,ZP,3P®4PWE|TP3%W Ans : (2)
qTelt % U ¥ HEW ¢, AT GRUMHT T
T gAY
(a) zero/IH (b) 5P
(c) 2\2P (d) 2P

(RRB Bhubneshwar JE II 29.11.2008)
Ans : (¢)
S | A S X, Y, Z W FE: F), Fy, By, B, Fs 70 309 &
: T>P ® €1 five % grerEee % fu sravas 3|
2F,=0
a 2F,=0
l 3F,=0
3p<€ 37. Force acting on a rope in a tug of war, is an
| example of :
P Tl T T ST Sol Teh SR §
LV =4P 2P =2P (a) Collinear force/THIE ot
2H=3P-P=2P (b) Coplanar force/9Hdela e
R= \/(ZH)Z +(Z V)2 = \/(2P)2 + (2P)2 (c) Coplanar concurrent force/qHacHd HH st
R=242P (d gg%r;arﬁgoggﬁ%n;grent force

34.  The unit of moment is (RRB Mumbai JE 19.12.2010)
SOl T g e & Ans : (a) TEHH § W | @™ G g9 gaEE
(a) N/m/Ze/He F (Collinear Force) =T 3&0T 7
(b) N-m/=-HIeT s 91T ( Colinear Force ) : 3 51 ST U &1 fpan
(¢) N/m’/=/dee W W fed 8d & W 9ot Fa 2|
(d) N-m/sec/=JeA-HIey/HFTE e

(RRB Malda SSE 25.10.2009) F, F,
RRB JE MECHANICAL 17 YCT



38. Two equal forces are acting at a point with an
angle of 60° between them. The magnitude of
each force, if the resultant force is 36 N, is :

2 A I ek g W 60° h I T B
@ 21 afg aRumdft &It 36 N & @ yedieh a1 i
AT FAT

(@) 15.63N
(c) 20.78N

(b) 25.12N
(d) 17.89N
(RRB Mumbai SSE 19.12.2010)

Ans : ()R =+/P> +Q” +2PQ.cos 0 (6 = 60°)
36 =+/P* + P* +2P*.cos 60° (P=Q)

36 =+/2P% +P?
36 =~/3P?
36=-/3P
= P3=36

39. A particle acted upon by two equal forces is in
equilibrium. Then, the angle between the two
forces is equal to :

Teh farrg WX W Y T S SR e W
T &1 St Sl o Sier o SRIUT BT /I AT :
(a) 0° (b) 45°
(c) 90° (d) 180°
(DMRC JE 2013)

Ans: (d)R= \/P2+Q2+2PQc0s6’
- ST Grereer o §
R=0& P=0Q
0="P>+P*+2P*cosO
cos = —1
cos 0 = cos180°
06 =180°
HT: TF fog W F W W® & TR I qreEE §
g1 1 Sl o A & 0T B A 1800 I

Ans: (b) BCH @ T, @1 AB # -9 T, & I, o
& T W-
T,
T, s

N
130\ /15>

200N
200

sin75°

Tl —
sin155°

Tl
sin155°

=200x

TZ —
sin130°
200
sin75°

sm155O — 875N

sin75

I: Sl'le (Moment) ||

If no external torque acts on a rigid body, then
the product of its moment of inertia and the
angular velocity about the axis of rotation must
remain constant" is the statement of-

Ife Toh g8 et 1 hIg SATEUE = TR W,
T gHE S AUl AN TRl YU T K
TTUET SRV ST T U TR T =T,
g TerTeRT THem &2
(a) Law of parallelogram forces

Al N FHR TGS I
(b) Law of polygon of forces

Fell ol TGS A fHTw
(c) Law of triangular forces

el &1 B & frEm
(d) Law of conservation of Angular momentum

FHIvfi HaT o ST A fEm

RRB-JE 30.08.2019, Ist Shift

40.  An electric light fixture weighing 200 N is | |Ans. (d) : (% T% 33 M@ T FIE e ol T o
supplor;ed (as shov]x;nc in figure). Determine | |Su, d1 39% Sigg eqstuf ) 3R 3T ‘{Uﬁ 3T & gy
tensile force in wire BC. Fofrr Fofyg
T T WSt W TS (Fixture) Foraen || a;(w)aﬂg(L 5 ?ﬂwg'% ) Awﬁ
a9 200 N (SraT FR fors & f@man e §) an LI Egltl aw of conservation of Angular
BC & a7 et grm? momentum) &

A 42.  According to the principle of moments-
65° 31TEC|\'Uﬁ & faga (principle of moments) &

JER-
C (a) If a system of coplanar forces is in
' > equilibrium, then their algebric sum is
= B zero/af HHAEHT &l (coplanar forces) @
foe S & 2, @ S derrdE A g
20N ZOOIE 87.5N a &

(a) (b) ; (b) Positive and negative couples can be
(©158.6 N @ 220N balanced/STH® 3 FUTHE TEH Tferd

(RRB Gorakhpur RDSO SSE 25.10.2009) alanced/ d

RRB Bhopal Section Engineer, 24.11.2002 & Hehd §

RRB JE MECHANICAL 18 YCT



(¢) If a system of coplanar forces is in
equilibrium, then the algebric sum of their
moments about any point in their plane is
zero/ A% THACA Tl b1 IR Wge | 8, A
3q qa | fod fedl fig & amer s sl
&1 FemoTdT a = g

The algebric sum of the moments of any two
forces about any point is equal to the moment
of the resultant about the same point/fF&l 4t

fig W o aret R off & T F el @

(d)

Rsina

Ans : (d) g O ¥ T&@ &5 & @ OGz%

dromrE A, 5w fig W ool et H|| 0 47T
T I & oG-SR
RRB-JE 30.08.2019, Ist Shift || 37 N

Ans. (¢) : W‘{Uﬁ ¥ fagia & Wﬂ‘qﬁ et fuve W -_OG=0.6R
T I T F g - {Uﬁ o o 45.  The centre of gravity of a triangle is located at
W%\ Eﬁﬁﬂg{qﬁ%wﬁwﬁﬁ“ﬂmﬁ the point of ....... [Tch <Rl
guacha Seil &1 b Gqed § 2, @ 39 ad § fer ¥z figwhuTd
Rl ]%lg F W ITH ‘Wﬁ il AT A (a) intersection of its altitudes
B 21 yi-cia
AT et g o %@ R A el R o A (b) intersection of bisector of angles
gl & Ao H A a9 g W o FI0T % fEwIee 1 Afresed
341‘{”‘? % SR BT | (c) intersection of diagonalsm‘ﬁ'f 1 gferesad
43. A block weighing W = 20 KN is resting on an (d) concurrence of the medians

inclined plane which makes and angle of 30° to
the horizontal. The component of gravity force
parallel to inclined plane is-

W =20 kKN R 9Tl Ueh scteh, &t & 30° o

AT 1 i
(Konkan Railway TA 2017)
RRB Secunderabad Section Engineer
(Mech.) 29.06.2008

RITT AT T deT U TeRmaTareeT § wEr = &
T T oh THEAT hrEld o7 & U<h i

Ans : (d) FI9S &1 o o Ao (3 @ S
¥ F T el oo & A fag | e 8) & ded

T AT T foreg W & §|
(a) 17.32 kN (b) 10 kN
(¢) 5kN (d) 14.14 kN
RRB-JE 29.08.2019, Ist Shift “
Ans. (b) :
‘ h/3
() fqsa gr&a F% o IR a@a ayreof
3
o=t
AT T & HAMIE HEW ad PN Feh 20 sin 30° 3 || .. :
A HA It BT TS 20 cos 30° I, ) ﬁﬂawiﬂm{%wﬁa‘aﬁaﬂqﬁ
IR HRA o H & = 20 sin 30° IBC:%
= 2Oxl =10kN 46. CG of a plane lamina is not at its geometrical
2 centre, if it is a:
44. The centre of gravity of a quadrant of a circle TWHAA U T CG THh SATHATT kg W A
lies along its central radius at a distance of @'ﬂT Ife T8 Eﬁ?-lT %
foret g1 & gUTE HT TET FR IR hAT (a) Circle/gd
W%Wﬁrﬁ@wm% (b) Square/ﬂ"ﬁl’(
(a) 03R (b) 0.424R (¢) Rectangle/3ad
(c) 0.5R (d) 0.6R (d) Right angled triangle/SHaTuT st
(Konkan Railway STA 2017) (RRB Kolkata Diesel JE 25.10.2009)
RRB Bangalore Section Engineer RRB Bhopal & Mumbai Apprentice Section
(Mech.) 01.02.2009 Engg. 23.03.2003
RRB JE MECHANICAL 19 YCT



Ans. (d) THHIUT ﬁ‘ﬂa & TTecd ET (Centre of Gravity)
3G% SAMAT F5 (Geometrical Centre) § &l &1 €1
Safh gq, FMER T AR A & oI o F5
3T AT B H T &)

47.

Three parallel forces F,, F, and F; are acting
on a log as shown in Figure and the body is in
equilibrium. It force F; = 250 N and F; = 1000
N; and the distance between F, and F; is 1.0m,
then what is the distance of F, from F;?

i TR 9 Fy, F, 9 F; Teh &g W o

o AR HEA § AT TG AT hi TEwT
o {1 Afg 9 F, =250 N 997 &7 F; = 1000 N §
FRF ARF, FdaHR g =1.0m &, 99 F,

3R F, & wear gt == git?
F=250 N F~1000 N
A C__Ip
| 1.0 m F)
(a) 0.50 m (b) 025m
(¢) 0.75m (d) 0.15m

(RRB Chandigarh SSE 25.10.2009)
Ans : (b) AFT F, § F; & o= &t gff =x
IF1= 250N F.=1000N

. A

B

I 1.0m s X -
SV =0
250+ 1000 — F, =031 F,= 1250 N
ﬁ%Aé’?qﬁz ‘Tﬁ@ﬁq'{—
1000 (1 +x)— 1250 x 1 +250x 0 =0
A W x = 0.25 HiX

(a)
(b)
(c)

their algebraic sum is zero

S AT T I B |

their lines of action are at equal distances/

A foran Y@l w9E gl W E

the algebraic sum of their moments about any

point in their plane is zero/37h T W T

frg % uRa o7 ST 1 e

TR I BT B

the algebraic sum of their moments about any

point is equal to the moments of their

resultant force about the same point/fshet farg
3Tt St SR arThe 36

(d)

& gRa: 39

T
TS Bl 2|

RRB-JE 29.08.2019, Ist Shift

(DMRC JE 20.04.2018)

Varingon's theorem of moments states that if a
number of coplaner forces acting on a particle
are in equjlibrium, then

ST ST BT A ke ¢ T afg
frdft w1 W wE W W AHAeT o
HreETerEe W &, -
(a) Their algebraic sum is zero
I SIS A T A @
Their lines of action are at equal distance
ST fopan YEd A gRE WA €
The algebralc sum of their moments about
any point is their plane 1S zero
S e fig & ufa: 3k el &
Semforda @ = g 8
The algebraic sum of their moments about
any point is equal to the moments of their

(b)
(©)

(d)

48. A 16 N force produce a moment of 64 Nm. The resultant forces about the same point
moment arm is freft forg & aRRd: 3 Sl @1 Aemorda
T 16 N 9T §RT 64 Nm STTEUT 30— gram &l g, 3 fig & uRa: A% oRomdt s@ %
arrerut 3 femer=T BTT? et & SR e g
2) 2m b) V2m (RR]} Gorakhpur RDSO SSE 25.10.2009)
Eci 8 m Ed; 4m Ans : (d) IR & GHT (Varignon's Theorem)-59
(RRB Mumbai C&G JE 25.10.2009) | |47 & A gHAelE well % 39 aa § & fem
Ans: (d) "+ 9 (F) =16 N fordl forg o Wi AT el o Sl s seierE S
T=64Nm fog % IRe: 7 =it & IRomd F el F TR T 2
I T (T) = (F) x 370l 31 (L) 51.  Varignon's theorem is related to :
64 = 16 x s o = YR fAfaiEd § waiad
64 (a) Principle of moments/3Teui 5T
ol T = R=4m (b) Principle of momentum/SaT g
(c) Principle of force/a &g
| STt T (L) =4m| (d) Principle of inertia/Sigca 5T
49.  According to the law of moments, if a number (RRB Jammu JE 25.10.2009)
of coplanar forces acting on a particle are in 1@ AR JH ;o] & qHAC Sl 3w
equlhbrlum then goaa § R ws fog & Wy ool i sisminde
Frromgar afy feredt T W @ arer | |9, s ﬁ%%qﬁagﬂ%qﬁvw%ﬂ@ﬁ%w
FY AHAA et wTETErE & @, 7 B 2
RRB JE MECHANICAL 20 YCT



|: g™ (Couple) |

The distance between the forces acting in the
couple is—/ITIH o

fepart it %7
(a) Always a fixed distance/g3T U fafvad i
(b) A finite variable distance/Tsh JRIHA = 3,_:&
(c) Zero/I[A
(d) Infinity/3F=
RRB JE CBT-II 31.08.2019 IInd Shift
Ans : (b) SATH (Couple) ¥ FRRA Fa@l % o4 TH
aRftd =R gl (A finite variable distance) BT 21
SR R el e # gw, fer e Wt
U &, T T I £ |
" TAGH F Fal H A el & d" @ A g
P TATH B ST P ¢
IR TALH & TH 9 F TAH H N H TR §
% fopan ST @ W OHEA B TALH H A
4

A couple consists of :

T T ..covvecenee ST ST BT §—
(a) Two like parallel forces
magnitudes

- aftamT & < e foufi T9R oot

Two unlike parallel forces of different
magnitudes

for-fort afemor & & foofa ww s
Two like parallel forces of same magnitude

U 9fAmT & & u fenfa wheR et

Two unlike parallel forces of same
magnitude
T A & & el TR g
DMRC JE 17.04.2018 12:15-2:30 PM
2 T URATT % HEWR qgn fauda
2 2
awgm & 3l =F x d
F

53.

of different

(b)

(c)
(d)

Ans (d)

=

l.—_'
Ser et Y Sgfy R o @1 sl e 2
TFRA H WA AT ] w1, MeaA § @ & gAe
wﬁﬁwm%m%

54. Two equal and opposite parallel forces whose
line of actions are different will form a

3 sreR i faudia wuTieR sl feent fhar
@ -3 Tt &, A A
(a) arm of a couple/deTg™ il T
) torque/aﬂ‘i‘[ﬂf
(c) moment/“fi'\ﬂ'f
(d) couple/sa ™=
(RRB Allahabad JE 25.10.2009)

Ans. (d) : & R g R a1 e fhar @ e
& YT FHEAN 2|

F

L

I

When two equal, opposite and parallel forces
with different lines of action act on a body, they
constitute a...........

wa T fie w A frar @it & @ 9
e, faudia wd mmn?rt o feRam ot €,
El

JAgH

]

55.

(RRB Mumbai C&G SSE 25.10.2009)

(a) Moment/i-HTEgU'f

(b) Couple/gmd

(¢) Inertia/STgdl

(d) None of the above/3TIH § T HF &l
Ans : (b) SA-TT (Couple)-TeR A 3 fawdia famm
A H T b W e R W R @
fop] @ 7 & 99 I FEAW &
A W H AU = Thad (F)x Fal o fohar W@t &
A ol ewered g

lP

1€
L,

X

>

P
I I H MY = Pxx, TFH- N-m

56.

When trying to turn a key in lock, which of the
following is applied?
W& aret ¥ ereft gae @t R W §, qr
frefafaa & 9 s @] g &-
(DMRC 18.02.2017, 8.30 a.m)
(RRB Patna JE 25.10.2009)
Lever/daX

Couple/Iciq™H
(c) Moment/ﬂ'\”‘f
(d) Coplanar force/SHdea Ia

Ans : (b) ST (Couple)- TH Tl & T & TAL™H
Fed § s wRomdt 99 g @ fhg S Sl
A & 39 J9 H e il 1y gee g o we
Ifads (o) T A s Bl fivs W aerm
T B, A EEAE B 1 (@ @ A8 8T B
P
P
I I FH MY = Pxx, AFH- N-m

(a)
(b)

RRB JE MECHANICAL
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HIAT oh WU Wierar=
(General Conditions of
Equilibrium)

57. Which of the following formulas represents

that the given frame is a perfect frame? (where
n = number of members in the frame and j =
number of joints)

frafafaa & @ &9 o1 93 9% guiar § &

fearm T ThH Tk Uit WA @7

(Trlﬁn=ﬁ'7qﬁ‘aaw¥(members)ﬁwaﬁ'{

j =l (joints) St &)

(@) n=(3j-2) (b) n=(-3)

(¢) n=(2-)) (d) n=(2j-3)

RRB-JE 30.08.2019, Ist Shift

Ans. (d) : o @1 (perfect frame) a8 & foH FHaa
I & I @ e e & Siel W AR @ W
% T Tqe § Wad & T emavas @l

(a) Second moment of area/ SRt 1 faedia 34T‘§[U'f
(b) Mass moment of inertia/STHIA SIS C'HTELUT
(c) Second moment of mass
ZeAH T faeftar st
(d) First moment of area/&THSA T TEA 34T‘5L”'f
RRB-JE 29.08.2019, Ist Shift
Ans. (a) : f5eft &7 & o1 § 39 &9 & o dx gt
F i SN 3T A% b RS H GTBA H (FAT
SO el S 21 SR A A B 2
&ahdt 1 fdta smef (1) = 4K>
K — {U'f:f 341 (Radius of Gyration)
A— HE H AHA
60.

An example of rotational motion is-
.............. Ui e T Teh SETEATT B

(a) Spinning of earth/geal 1 THAT

(b) Movement of a car on a straight road

1. ot &4 (perfect frame) & forw T It Feeh W AR H M
- (c) Motion of earth around the sun
2. Afafth 2 (Redundant frame) & foT@ Eaf ¥ 9 3 godt & T
3. 314 29 (Deficient frame) & T (d) Movement of drawer of a table
58. The moment of inertia of a rectangular section T A F T M .
3 cm wide and 4 cm deep about X-X axis RRB-JE 29.08.2019, Ist Shift
passing through centre is- Ans. (a) : G2 T AU %7 & URa: gHAT goia T B
3 9ft. =g 3T X-X o1e7 W 4 T, TGS A || gy 3
TF SMIATRR TS T ST ST T B | | gorreray —
(a) 9 cm’/9 9 (b) 12 cm*/12 T R —
(c) 16 cm*/16 Tl (d) 20 cm*/20 Tt « o P 0 e 1 o
RRB-JE 29.08.2019, Ist Shift . .
o TH I H TY UHS T N UM fxwm # FoW O
Ans. (¢) : Fri
"|r3 cm RN
T WUt forg :
I
; 4cm AR T TS A o IS H Afare
S s S X e Tfer S Hi¥ eF W FR H
g Thfaf
: TFHT T & g% R gedt &
y
b=3cm,d=4cm
X-X 3T o WUeT Seed vt 61. The center of gravity of a semi-circle lies at a
bd® 3xd distance of ................ from its base measured
_od _oxx 16¢em* along the vertical radius.

T TV — 12 (112 ’ ! STefgT T Toed-ohg, Tioad 3eam U 7Y S
. e product of area and square of distance o 3 =
centre of gravity of the area from that axis is = E— Ll @ A

known as- BT €

ferelt e it 31eT W IW & o TE g i gl (a) 3r/4n (b) 81/3n

& T 3R SHh SFABRE & UHHR kil T Hal (¢) 4137 (d) 31/8n

AT 87 RRB-JE 29.08.2019, Ist Shift
RRB JE MECHANICAL 22 YCT



Ans. (c) : 3TfaT & Te@-hx, dgad BT W AT S

W 3GF MR § 4r/3n # gt R @ 8 21
farfarst & @1e FeAte ey | e st %
HEUE | A e .
& T T (X) By Lami theorem—
) BB B When Body is equilibrium)
h b sino.  sinf}  siny
G D) 9 63. The centre of percussion of a homogeneous
h ®----- T uniform rod of length ¢, pivoted at one end,
: [.V from the pivot is
— TS { ¥ Feh THI THEE S, U R
,._zs__..;) | g{TJm_?r T, U T AT BT FrFonnnrennns ]
3 2
2 2 1
) —/ d ~2¢
NG
(RRB Bhopal TM SSE 25.10.2009)
Ans. (b) : 3™Id EE (centre of percussion) H
= (centre of oscillation) ¥t &8 ST bl &1 T8 Th
forcftsr fyue W oM o Wed i dren faeg g @
; y Safs wdid W R I A g
ar a4 % IR W fyde w gue gt U & fau fyge iR @
kY4 2
3 ﬁ:%l
3T (Time period)
2 2 2 2
& " - zn\ﬁ o [P [ B
- - g gh h
o | 3z 3z 64. Calculate the value of thrust (in kN) at the
Iv point A for the figure shown below.
3 rer fe@my Ty et & forg farg A W
;i (KN W) & &= Y 0T I
62.  Which of the following states that, "If a body is B ¢
in equilibrium, under the action of three 60°
concurrent forces, each force is proportional to -
the sine of the angle between the other two
forces"? T
T ¥ form fam & orgaw, Cafe o9 9t & (a) 0.866 () 0.5
ferarmett & arefim fig H@ge™ (equilibrium (c) 2 (d) 3
. wE T (e ) (RRB Allahabad SSE 09.09.2012)
¥, A G oo I o ael ok e & | =
R T (sine) % TATIUTA 21T §'72 T g
=>1c0560°
(a) Varignon's theorem/afa= & TH= g e
(b) Lami's theorem/@mt &l 8 Lsin60° 1 kN
(c) Parallelogram law of forces i
Jal H TR g g A W 9% 9 = 1kN 91 & FHeaieR 52ah (Vertical
(d) Transmissiblity of forces/ad = HeRufrar Compon;ntz LSin60°
RRB JE CBT-II 31.08.2019 IInd Shift T S‘?f
Ans : (b) T % SFER, AR U1 QUS| FE & W T:1x23
T 9 §qeq | &, @ Y& 9 I & Tl & d9 F, — 0.866 kN.
10T S ST F G S
RRB JE MECHANICAL 23 YCT



65. When the position of the body is either in rest

or in uniform velocity, then the body is said to
be in the..........
o Toerrer &t fearfer o v ﬁﬂr:r I FEE AT H

rest/feRm
uniform motion/THTAN Tfd
rotational motion/guifa fel
equilibrium/HrTeET
(RRB Kolkala SSE 09.09.2012)
Ans : (d) 5 @ #t Rafg =r @ fowm an go= 3
2l 8, T Y bl Gree # el S 2 |
|rETEET (Equilibrium)- & five ® &= arat s@
F1 eaferd 9 I & A TH ST B HIEE Fed ¢
o TR H gl & g9 H fve 1 fer srgar nfesfiar
g § Hig uRada g gl
o 5 fyug W FERA Wl w1 Ry @ A 9 fuve
qregreE § g 2|
66.

(a)
(b)
(c)
(d)

A system is said to be in equilibrium when the
resultant of all forces acting on it is............
Teh WehH ol WTRITERT H hgl STl &, 5e 36
W S |eft st s aRer............ -
(a) negative/RUMTHE®  (b) infinity/31
(c) zero/I[H (d) one/Tsh
DMRC JE 17.04.2018, 4:30-6:45pm

ns: (c) et Ff frm & Oof ®9 § Sqed § @ @
ST GHAT €, T 3T W A ared Tt Al b aRomd qen
I U 1 AT A A
A TFy=0,3F;=0
a7 M=0
67. In case of concurrent and coplanar forces, the

condltlon of equilibrium is
W?(alw et @t aRfterfa @ wrETereT

ﬁaw%—
(RRB Gorakhpur Design SSE 09.09.2012)
(a XH=0,>XV=0>M=0
b)) >H=0,>V=0
) SH=0YV=#0
d XH=0,XM=0
Ans : (b) et §e (Concurrent forces)— <9 Th
forg R ac #F B W@ et € @ 3 99 g 9a
FEAn &
FUAAT & (Coplanar forces)— & Il & f3han
;@ﬁﬁmﬁwﬁﬁaﬁ@aﬁﬁ@aﬁuw
g
T 9 GUACTE dal ol qraedT g9
[XH=0,2V =0
e STHUAAT AT ST o Hrereer H &
[XF, =0,%F,=0,XF =0|

68. The forces which meet at one point and have

their lines of action in different planes are

called ............

TE oA Wl Uk forg W firera € 3R &l &

i oo T W H B sH HET AT ¥
(RRB Chandigarh SSE 09.09.2012)

coplanar non—concurrent forces

uacig W g ao

non—coplanar concurrent forces

W-guaeha gt

non—coplanar non—concurrent forces

TR-HAAeA R G T

intersecting forces

IERE T

Ans:(b)%wﬁﬁﬁﬁmﬁaﬁéaﬁ'{ﬁ%'@ﬁ
feenm g @ # & 3¢ W AT U 9 Fed )

(a)
(b)
(©)

(d)

Non coplaner concurrent force

Which theorem is used for the equilibrium of
the body applied with three concurrent
coplanar forces?

= T waeE ae ot fis & HWges &
T == | wiT gk g g

(RRB Jammu SSE 09.09.2012)
RRB Chandigarh Section Engineer, 15.03.2009
(a) Pythagoras theorem/ITEITIRY FHI
(b) Hamilton theorem/aftree s
(c) Lami's theorem/@mH! T J80
(d) Varignon's theorem/aft = 8T

69.

Ans : (c) TH &I T (Lami's theorem)
Q P

T W fR W T AW e W we
(Concurrent coplanar forces) IfE Wr=m@EN H g
Y% 9 W A qll & o HIOT H AT (sine) & FHIAT
B 2

P Q R
sin o

sinff siny
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70. A body is acted upon by a force system. In

general, how can it be brought to equilibrium?

Tk fuve W Sl W T dF wH O @ L,

WA 98 fohe TE Hga- | AT S ?
(RRB Allahabad JE 09.09.2012)

(a) By the application of a force acting on a

suitable point on the body

fave & o 3fud fog | aa @ @

By the application of a force acting anywhere

along a suitable line/fUte W FF t ol

3fea @ # aEE § 9d @ 9

By the application of a force acting along a
suitable line and a moment along the
direction of the force

fredt T & 3fum War § 99 FH d
el a7 & faen & |

By the application of a wrench acting
anywhere on the body

et 3 (Wrench) 30 fivs W &gl o

Ans : (¢) 9 f5E fivg W #2700 & T & W @
@ 3T T & o fave W wE & A gl &
oot 1 W= q9r gE & IS qa # g w1 AsiEEn
T I AT AR

sgq YH=0,XV=0,>M=0

71.

(b)

(©)

(d)

What are the equlibrium conditions to be
satisfied for a particle applied with a system of
non-coplanar, concurrent forces?

A, WH ae o few & Wy uge
T o AT wA-H wreereen fafaat git @@
et €72

5 = I
2 E]/

(JMRC JE 10.06.2017)
(b) 4T/g
(d) T(1 +e*)g

Spring
Scale

(a) 2T/g
(c) T/g

Ans : (b) Free body diagram &
I 5T (M) 3 B Hqed # &,
2F =0
T4 214 T4

T+T+2T-Mg=0 Mg
Mg =4T

m=T

g
73. The conditions of equilibrium for coplanar

non-concurrent forces are/TWACHY STEITH
(a) XH=0,XV=0
(b) ZH=0,ZM =0
(¢) ZV=0,EM =0
(d ZV=0,H=0,XM =0
(RRB Bhopal SSE 09.09.2012)

(RRB Bhubneshwar JE II 29.11.2008) Ans. (d) : a gy 907 1 o9 e S foan %@T e
() 2F=0& ZF,=0 aa # 3 dfhd & forg W 1 i @ o' e wHaca
(b) ZF=0, XF,=0 XF~0, ZM=0 XM,~0 & .
SM -0 ST I FH FHear 2
(©) ZF,=0, ZF,=0 & M, 4yi=0 qHCA STETH Sl o forw Hqer fRefeat
(d) XF,=0, >F,=0 & XF,=0 XV=0,XH=0,EM =0
Ans : (d) FHHaCE, S TG & Rew & @Y 3P F kN
&7 % fore wreren & e Rafaar @ € tA SEAN
SF,=0, XF,=0 & SF,~0 e
72. Consider the given figure depicting a spring
scale that indicates a tension “T” in the right . kN‘D
hand cable of a pulley system. Calculate the ARSI Cl
mass “M” : F,kN
(Neglect mass of pulley and ignore friction | 74— Concurrent forces are those forces whose lines
between cable and pulley however g depicts of action :
gravitational acceleration) . . ; : o
ior fo&r T o =t efay e we fai wher et et TR e €, Rt et e
w1 oo & frass Rt o § o & Tl (BMRCL JE 24 Feb. 2019)
(Right) T 9 “T° T %I T “M° & 0T (a) lie on the same line/Th & @ W e ﬁ
w1 (et @6t "o qen Rl ot o o (b) meet at one point/T & forrg W farerdt &
e gdur @ T A= e e ‘g’ TEE (c) meet on the same plane/T & T T firerd &
T ) (d) none of these/3TH FIE &
RRB JE MECHANICAL 25 YCT



Ans : (b) §THY & (Concurrent Forces)— 5 @i &1
fopan YTt w & farg W et €, 3% Sl o wed §
7o =g forg Sl W F Ywrd fierdt § 9 o g faeg
FHEAT 2 o # F), Fy, F3, Fy @1 Fy, Fy, Fy QT’B%‘%
W firerd €

F,
Rk
I Fs
i F,
iE VEs
F :; =i
y ',f'
.f! F
/ B,

|: Erﬁf'UT (Friction) |

In a screw jack, the effort required to lift the
load is given by:

(where W = Load lifted, a = Helix angle and
¢ = Angle of friction)

T Wk U, UN SO & AU MavTeR €T
(effort) ﬁ fore 9 g0 u'q'f?i?r feram wrar €2
= ¥ferar T 3R

(a) P=Wtan(p—-«) (b) P=Wtan(a — @)
(c) P=Wtan(a+¢) (d) P=Wcos(a+p)
RRB-JE 30.08.2019, Ist Shift
Ans. (c) : BF Sieh o fetu—
1. 9R 33M & AU sTEvas T -

(P) =W tan(a + @)

tan o
3. B % F AEaH @& (g )_Lzzz

4. Tp ST HI I eI B,

5 | =45 -2
2

76. Coulomb friction is the friction between-

FHAH THur & sfier e aTer wEur
o B
(a) Solids and liquids/3T9 Td & qardf
(b) Two lubricated surfaces/a Ffgd Tgl
(c) Bodies having relative motion
Trg fq &t et
(d) Two dry surfaces/a [=h BGE
RRB-JE 29.08.2019, Ist Shift
Ans. (d) : 90T 5 S qf e B, v fUvel & o
ey T A1 AR B A 6 e e B
. 3 favs o Yo @ A 3 A W R A, G

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

77.

The minimum angle made by an inclined plane
with the horizontal such that an object placed
on the inclined surface just begins to slide is
called-

ST o T T ok EU GUA FRT FATAT 120
SIAAH HIUT T FAT Tl T §, W TR gaht
T W W R A W@ WES & IR
feram sram 272
(a) Angle of elevation/3=d1 HUT
(b) Angle of friction/=SUT HIUT
(¢) Angle of Repose/fasifa o
(d) Angle of latitude/ 37T T HroT

RRB-JE 29.08.2019, Ist Shift

Ans. (c) : 8T F T TH I gL JATA 5 ST T
AqH 0T H AT P07 (Angle of Repose) T Sl
2, 96 gH g e W W T 9 WiEe B IE W
3| foemm o7 feft ff 79 e & At § a8 stk
07 § 9 W e fyus fom o 9 & geEa 9
frsm & gehaT 21

HR

W sin o )
YW cos
W

Wcos a=R
W sin oo = pR
tan o= P =tan A
o=\

et o = fasnfea aioT

2 = U7 0T

78.  Which of the following is INCORRECT in the
laws of dry friction?

sk TuT o fal o e W 3 H W s |1

T 872

(a) The frictional force always acts in a direction
opposite to that in which the body tends to

move/T9UT A gHIN fiT & Wy & fauda
feram & e e 2
(b) The force of friction is dependent of the area
of contact between the two surfaces/=8UT e,
A AR % ae YUk el W T T ©
(c) The magnitude of the limiting friction bears a

constant ratio to the normal reaction between
the two contacting surfaces/dHid =607 &

oRamr R & Hufhd Eael & A" G

Sfafsean & e 1 Sa fRR g 8

(d) The force of friction depends upon the
roughness/smoothness of the surfaces/SH0T

O, FEATH U1 FEAIA 2| ST FHaAm =67 au g I TR % G/ e W R w g
5 fyvet & o e T 8 RRB-JE 29.08.2019, Ist Shift
RRB JE MECHANICAL 26 YCT



Ans. (b) : TN I, I GGl & AT GUS GABA W

fof 7@t e 21

I 0T & fE & STER—

1. =1 9 ghen fve Y 7 3 e e # F1 w )

2. 9 wdor % oRAmr o & gwfdhd gad &
g Sfdfsear & s B SE @R g 2

3. T T et & G/ e W et e 2

79.

The angle between the resultant reaction and
normal to the plane on which the motion of
body is impending is known as—
ftumft wfaferan iR 3@ a1 & Afuea & o
=1 T, e W fi iy @ €, 39 wed -
(a) Angle of limiting friction/HHid T FHoT
(b) Angle of repose/fagifa HOT
(c) Angle of friction/ssuT 0T
(d) Angle of zenith/SIfRE T 0T

RRB JE CBT-II 31.08.2019 IInd Shift

Ans: (a)
R!
AR\
o
A
> P
; B
f=uR, <
P rIriririnrs WB
0]
v
W

Sef, R' = Rt wfafsean, Ry = 3ifeda wfafsean, ¢ =
T S90T 0T (Angle of limiting friction)

g # fivs i 99 FEE 8 s—

() fuUE @1 9 (W)

(i) &S e T ad (P)

(iii) fyUe A q91 @ B &1 YAl (Reaction)
aRumd wfafshar 3R 3§ aa & Sifrer & s @1 i,
i W fve Tl wea @ G T S0 SEer & |

80.

If '"W' is weight of a body, 'a' is angle of an
inclined plane and '¢p' is angle of friction, then
the force required to drag the body when it is
just impending to move up the plane, is—

gt ferdt fus =1 91 'W' 8, gerTd aTet JHae
T RIVT o' & 3R weur & ror ¢ §, o fuue
T Tarer A T MaAVTh oA, I Ig qHAA
W FW A I w T W e @, @ qw
.......... K]

R=Psina+Wcosaa. ... (1)
SH=0 ¥,
Pcosa=pR+Wsinaa ... (i)

i, (i) § 'R' & 99 WA |,
Pcosa = p[Psina+Wcosa]+Wsina
P[coso—psina]=W[pcoso+sinal]......(iii)
Ife sefor T ¢ @B A,
= tan ¢ T (i) # W@ T,
P[cos o —tan ¢sina] = W[tan ¢ cos o +sin ]

[cosa.cosh—sinoLsing] [coso.sin ¢ +sin ¢.cos o

cos ¢
P[cos(a + d))] = W[sin(oc + d))}
sin (o +¢)

cos(a+¢)

cosd

P=W

|P = Wtan(oc+¢)|

81. If 'a' is the helix angle and '¢p' is the angle of

friction then, when will the efficiency of a
screw jack be maximum?

gfe Tt p S @1 feem o o iR
oHUT I ' ¥, A T Sk kI BT wHa
STfireRay grfi?
(@ a=90"+¢
(b) o=45"+(4/2)
(€) a=45—(4/2)
(d) a=90"-¢
RRB JE CBT-II 31.08.2019 IInd Shift

Ans : (¢)
TF S # & (1)

_ tana
- tan (¢ + o)

fireRa™ g&raT o forg g9 (Condition)—

o =45° _¢
2

AT T (1) = S0

. 1+sin¢
(a) Wsin (o +¢) (b) W tan (o + ¢) - o= S
(c) Wsec(a+ ) (d) Wcos (a+ ) .
RRB JE CBT-II 31.08.2019 IInd Shift o = BT
RRB JE MECHANICAL 27 YCT



82.  Limiting force of friction is the—

e wrefur et o §7?

(a) Tangent of angle between normal reaction
and resultant of normal reaction and limiting

friction/ Af¥ciaad  ufafshan’
fafsean’ den ‘i = & gRom % 99 %
T i Ty
Ratio of limiting friction and normal reaction
dmid T S Sifciead Sfafwar #1 S
Friction force acting when the body is just
about to move/Sa fUg o9 & aren @,
39 fRafd R @ aren oo aa
Friction force acting when the body is in
motion/TMaAM 3m@&n ¥ fvg W o= aren
T T

RRB JE CBT-II 31.08.2019 IInd Shift
Ans : (c) 5 fUve I8 = & aren @, 39 Rofd § 39
W o Tl 0T sel HAr ST st g 2
=R 7 W= g€ (Limiting Friction)- & sl &
e e W a8 Aferehan TN, S 34 fvel # ey Ty
g9 & &l B 8, W A @ wor (limiting
friction) HECT & R THfed 3ifepdy o907 a1 &
= a1 i ¥ & (limiting friction force) Fgd € |

83.

(b)
(c)

(d)

A body is pulled up on an inclined plane of

inclination 20° to the horizontal. The angle of
friction between the body and the plane is 17°.
The force required to pull the body up the

plane is minimum when it is applied:

20° ST % ST 7 | ot & T s
e Arar €1 fug 3R acr o sfier ot s wior
17° %1 9@ W fig = Eew & foag gifea s
T IAqH BT § 9 3H 30 o fora faft o
T ] feRa ST §:

(a)

(b)

At angle of 20° to the plane
T 9 20°
At angle of 17° to the plane
T 17° F0T W
(c) In the horizontal direction/&fersT fawm #

(d) Along the plane/dal F 9g

(RRB Allabahad SSE 19.12.2010)

Ans. (b) 7@ R fvg & T4 & 7 @ifed sa ao
[T 2T @ e fUUg Bl ST qA HIOT (o) T O Hrov
() % SR HUT T il T |

Ans:(b)ﬁﬁ@ﬁﬁﬂﬂ%ﬂf@mﬂwmmr@@
fove o W qul &9 § T F FHROT G § o W@,
fSTT IO FHEATT 21 HHT BT F FE HoT off 8

st fosm #ior Bl off @ wEda @ dfes a9
ARiar Fo1 2 9 W gEfea fvg o 9 ao @
TErT ¥ fasmT & Hebar 21
37t tan g = p=tan A
=2
o= ST 10T, ), = fasm o
The co-efficient of friction is the
TrefuT TUTTeR BT §
(a) angle between normal reaction and the

resultant of normal reaction and the limiting
force/STI=T WfAfhaT SR W= Sfafshar der

YT 5et o RO F o F H7 7
ratio of limiting friction and normal

reaction/SH=T  TYUT AT THMT  UYUT
I ¢

the friction force acting when the body is just

about to move/S@ f#E J% T FH F
frehe @ d@ Frfviia =or T
the friction force acting when the body is in
friction/STa ™ =0T § & q@ Friefia oy
BNl

(RRB Bhubneshwar JE-II 19.12.2010)

85.

(b)

(©)

(d)

Ans : (b) 5@ HW EqeM @, @ five d& =@em &
fafq & grr 21 39 Rafy & = wfor 911 (1) 3R firena
YRIfHAT (R) 1 SO Te9 3R giar 8, 5 oo 1onich
(w) F&d B

SO T () =—

86. In a rough plane moving object in forward
direction if friction angle is 30° then coefficient
of friction?

ot et et aeT W ST e Aol 9 W
fo, afe adur wror (¢) 30° €, @ wET TUTR

[(T) J— B
(a) 0.422 (b) 0211
(c) 0.877 (d) 0.577

DMRC JE 17.04.2018, 4:30-6:45pm

mﬁ:wa%maﬂ‘mﬁm%w,wﬁlﬁmﬁ’m Ans:(d)WW(F)zuR:quZtand)
84. The maximum inclination of a plane at which a R
body can remain in equilibrium over the plane, Q ¥THOT TUTieh () = tan= tan30° (Q¢ = 300)
g;lr;gr bg;h;;sswtance of friction ﬁl;:'{:'agi'dﬁas 3, = tan30° = m
faug T WX YUl €Y | TEUT o T WIEATART | 87.  The friction of a body is high when the
o o 1, et g— coefficient of friction is............
(a) Coefficient of Friction/suT Ui Ueh @ GEU ITA FAT §, WS AT
(b) Angle of repose/fagm™ HIOT '{IUTIE ............ -
(c) Angle of resultant/aRoTHt FHIUT (@) low/fa= (b) average/ﬁﬂﬁ
(d) Angle of friction/sTduT HIoT (c) high/3=a (d) zero/IA
DMRC JE 17.04.2018 12:15-2:30 PM DMRC JE 17.04.2018, 4:30-6:45pm
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Ans : (c) Fdt o TS %1 9907 9ot q S e &, o | | C % W vl o W,
SHH T O A A . R><0+S><3=W><%+;,LS><4
F=pR and tand):u:E 3S—3—W+4 S
afz,  ulaFt 2
88. The cause of friction between two surface %S =4uS . (i) 9
?ﬁm%sﬁaaﬁmww%— n=3xt
(a) load/¥X 2 4
(b) the material & roughness/JaTe & Fef w= 3
(c) the material/g&Ts 8
(d) roughness/&&rdl 90. An elephant is stopped by a rope wound twice
DMRC JE 17.04.2018, 4:30-6:45pm around the rough trunk of a tree. If the
RRB Chennai Section Engineer, 12.02.2012 elephant exerts a pull of 1000 kgf, the
Ans : (b) oYU Teh o 2, S & 9% gagl & a9 T minimum force required to stop the elephant is
5 FI"cjﬁf 1 Y F 2 (Coefﬁcient of friction between the rope and
. the t 0.3
B YU S G el d YA (FE) agr 9@d W q-:;grfels %%pﬁmﬁw@aw
foref @i @ 71 6 9 &whe a1 9R W et et T B Al off .
e s, e oo : s o e 3 e o
Note- ’ FHR AT & 2| e | Tiwar § @ S8 Ao & faw st
89. A 5 m long ladder is resting on a smooth o G [ A 2l
vertical wall with its lower end 3 m from the (Tt AT U ok Ster ST SEUT TR 0.3 )
wall. What should be the coefficient of friction (a) 1000 kgf (b) 35’0 kef
between the ladder and the floor for (c) 700 kef (d) 23 kef
equilibrium? 8 £
5 'l:ﬁ' w .qa; '{ﬁa aﬁ. .qa; ﬁzb_"ﬁ' m a:la.r{. (RRB Bhubneshwar JE 11 29.11.2008)
B T T £ o vw W @ P s dam | |ANS (@)
7 3 1. @ & wr & fow it qen wag &
sfrer & wrdur ST Ut feRAAT BT eTfeE? -
1 3 - L
(a) 3 (b) 3 S @
© 1 ) 3 3 W & fog (For two round) 6 = 720° = 4x rad
3 5 SICh] _ T e
(RRB Gorakhpur Design SSE 09.09.2012) | [&% 71 € T, ¢
Ans. (b) :
C Tz—%—%—B 098 kef
T, = =AqH HAFLIH A AT o
91. If ¢ is the limiting angle of friction for the
contact surfaces and o is the angle of
inclination of the plane to the horizontal, then
the efficiency of the inclined plane for the
B motion of the body up the plane due to the
effort, which is applied parallel to the plane, is
givenby
AABC & oy Tk el o 70 Teur st it B o §
BC? = AC2 - AB? =25-9 =16 o BT | AT HT D R, T FAR F FHW
HAAA T qEG P A ok [T AqEHAS ot
o Ww@aﬁ% 1 3 TEAT, S WA % WA @ e €, S
c A T =
o Sfafhan S 21 . .
Zar o @ % S farg 1 wfafear R 21 SOR e sina.cos¢ (b Sino.cos¢
B T T THOT o7 = 0 sin(a + ¢) sin(a. — @)
3d: W ﬁ mﬁ ﬁ, (C) Sin(a+¢) (d) Sln(O{, (I))
SV=049, sino.cos sina.cos ¢
S=wW 6))] (Konkan Railway STA 2017)
RRB JE MECHANICAL 29 YCT



Ans. (a) :

UR + w sina

1 W Ccoso
TV=09,
R =wcosa............. (1)
YSH=0%-
P=pR +wsina
. (1) ¥ -
P=puxwcosa+wsina

_ singx wcosa,+Coshx wsina

P
cos¢
P _singxcoso+cospxsina
w cos¢
sin(p+o
I.) =— (¢ ) (sina@@ﬂ'ﬂ?ﬂﬁlﬂ)
wsino  sina.cosd
m_ = _ KEIES _wsina
SIEIE P
sin o.cos ¢
n=—— "
sin(¢+o)

(AE— TR T A TH FARR AT W WA S 1)
92.

Dynamic friction as compared to static friction is
wfew udur &t ga=T ¥ SIS T fRaar
Ful
(a) same/da!
(b) more/3T¥H
(c) less/&H
(d) none of the above/ﬂﬁ?ﬁ 7 g PE T2

(RRB Bhopal SSE 09.09.2012)
Ans.é(c) : Rfesh auvr & qaT § STEAfte gwer %u
g 2|

L

v

A

T T 94 (P)
* 3 &1 fyuel § W wfe A @ € 39 swn # 9w
T S gedreT & oy, @ifesta a8 S 2

v v

4se

* 59 wH fve TR F Gow fa F A 2 @ A 5
T ad W I g SNUT q9T gEfed ad
Tfehlg U0 ST HEel @1 TG SN0 ST 1 A
3% aF fuvg & fau, 9% wifds =60 o ¥ A
g 2

93. If Angle of friction is zero, the body will
experience:
Tfe wefur 1 v = €, fig srgwa wam:
(a) Limiting friction/Hrqia seor
(b) Zero friction/IA Ll
(¢) The force of friction will act normal to
direction of motion/T¥0T &I &1, T = fawm
& uftr T e
(d) None of these/3T8 g Hig Tl
(RRB Mumbai SSE 19.12.2010)
Ans. (b) FH0T TTTEE p = tand
SRl ¢ = =Nl 07
P $=0,TT u=0
SFofq ST HOT F OAE 0° I W fve I w0 @
ST L
94. When the friction comes into action between

the two running parts of a machine, it results in
the production of .......... /<Te T o 91 9T o

sfter Tdur wi wREE T §, @ et aRkume
.............. o IeTE | e ¢
(a) light/sreTeT (b) oil/dd
(c) energy/w (d) heat/>™1
(RRB Bhubneshwar JE-II 19.12.2010)

Ans : (d)
o 9§ WA F I WM F o9 TN AT 8, TS URUmH
EET T H IR BT 2

A block of mass 20 kg is placed on a horizontal
surface. Co-efficient of static friction and
coefficient of kinetic friction between the block
and surface are 0.5 and 0.4 respectively. What
is the minimum force required to be applied on
the block in horizontal direction so that the
block just starts to move. Consider g = 10
m/sec’.

20 fereTITT 9 &1 T o] Afas ¥ag T W@
ST ¥ oeg R waE & sfter wWifaw wdw
TUTTeR 3 YlgTfeeh TUT T[UTIGh SRUIT: ShET:
0.5 3T 0.4 ¥, O a%g i St foem & e
Y i g A 9 (g = 10 m/sec’ W

95s.

foram ¥ g ) o TavERar €
(a) 10N (b) 8N
(c) 8ON (d) 100N
(RRB Allahabad JE 19.12.2010)
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Ans. (d) : 9% I TFAT m =20 kg
& 3R Tag & o9 Wfad =6 o (uy) = 0.5 TAq
YA ST 0T () = 0.4

T ..

f=UR €=rrrrrrrr

Ymg
R=mg=20x10
R=200N
T F dfas e § I seE B 3 AW SEvas
EN F=p,xR=200x0.5=100N
96. The value of the coefficient of friction between
the box and the surface is 0.20 which prevents
the box from sliding. If the box decelerates
with 'a' (m/s?), then calculate the deceleration,
if the force applied is 'ma’.
ST 3iR Tag o sfter gdur & Iuiw w WA
0.20 ¥ S afew T fRGe ¥ Taher ¥ Al
e a (m/s?) STaHfcd BT § AR T dre
T ma ¥ T TGS Y TUMET it |

(a) 2 () 25
() 3 (d) 35
(JMRC JE 10.06.2017)
Ans : (a) F=ma R
n=0.20 1
;:‘; N ma ;E l F=uR
H@?Ff foaey & fog 1;1g
F=ma=pR
R=mg (T@ﬁ M)
ma=0.2 x mg
a =02 x 10
(2=10 @ )
a=2m/s’

97. The substance used in the reduction of friction

between the two surfaces in the relative motion
is known as..........

|TIET T W W@l o oo T Ry A

T ek ueret & Y H W= R

(a) refrigerants/S¥fd%  (b) solvents/faarE®

(c) lubricants/=Tgs (d) absorbent/¥Tse
(RRB Allahabad JE 19.12.2010)

RRB Chandigarh Section Engineer
(Mech.), 26.02.2012

Ans : (c) 991 T § I @ o S TH0T B FHH HA A
T vare Tes % &9 § T S 2
g T fagia (Principle of Lubrication) —

98. Choose the option which is INCORRECT

about the term friction./s& el ﬂﬁ =l
R vTeg TrdfuT & AR § TTeT §7
(a) Friction produces heat/S§oT ST ST BT @
(b) It leads to the decrease in the velocity of
objecmaﬁﬁa@%aﬂﬁﬁa\—ﬂm%
(c) It leads to the increase in the velocity of
object/ $9% T ¥ a%] & I ¥ ofg & 5 &
(d) It can stop the moving object
T % Pl U THAT &
(RRB Mumbai JE 19.12.2010)
Ans:(c)mwﬁaﬁ%aﬂﬁqﬁ&'ﬁaﬁél
WO (Friction)- 9 % fivs q@ fyve fpgerr ¢ =
fpoem 1 S FI &, @ A vel ke q A
weffa, s 9a B @ @ St fve S wme wfy @
T R R W 21 ae fale aw & ey
I FEAT &1 U 39 SO §o & haq =eor o
F=d 2
99.  Which of the given formula is CORRECT for
calculating the angle of static friction ¢,?

e fe g s | g wifaes Teur & I ¢,

it U o e wé &7

(@) tan'p,  (b) sin'p

(c) cos'y,  (d) None of these/STH T Hig Tl
(DMRC JE 20.04.2018)

Ans : (a) 89 0 &

F
tan ¢, =, "% = ¢, =tan"'(y,)

3Ad: %W%W(d)s):tan’l s

o I T fuvel # Hruey nfq T2 e O 39 avm # we
TR T 1 A, WifE w6 SEan gl

o W9 UF fivs qW & W T F eI & @ A &
e g T USUT Tfae TNUT q9T Wi a9
TS ST T HEA B

100. Choose the CORRECT statement about the
Kkinetic friction and the static friction.

THUT 3R TR THOT o S WE e |

(a) Kinetic friction is lesser than the static

friction/Tfeeh! =T fRer S¥OT § FH e 7|
(b) Kinetic friction is greater than static friction
Tfoest for wifaes for § et BT 8
(c) Kinetic friction is equal to static friction
TIfaeRt sfor fRer TroT o SR BT
(d) Kinetic friction is equal to contact force
TR sfor Tk aet % aUE BT 2|
(RRB Malda SSE 25.10.2009)
Ans. (a) : Tfdeh ST 1 A e w907 § HF g 2
« 5@ 2 fuel § et fa w9 S a1 39 awm # W
i & grrEAT @ ey, wifis s s 2
« 99 T fvs qW F Gy A F dar @ @ A
T @ W IO o SN T gefed ad
b wfer Fet wear @1 fasa JH ae w Am
ﬁgﬁﬁv‘eﬁ%m T TH THU A H FB HA
|
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101. The static friction :

(a) bears a constant ratio to the normal reaction
between the two surfaces/@ U= & o
T FffsRar W ReR A 98 FE 2

is independent of the area of contact, between
the two surfaces

3 9B ¥ d G % S § @ 2
always acts in a direction, opposite to that in
which the body tends to move

g 39 favn § & e 2, S fuve wfime
g4 & fauda &
(d) all of the above/3HI Tt
(RRB Bhubneshwar JE II 29.11.2008)
Ans : (d) 59 & fuvet § gmer wfg & gt @, @S9
o H Wy T @ weEAr & fedy wifqsig e
FEAMT B
31 fuvel & gdh qd W a7 Ay wvur s 34 st
¥ ger ufq @ Al & @t 21 = o g o
FEAMT B

102. Which of the following option is CORRECT
about the methods used to reduce the friction?

frafafas @ ¥ &A-91 faewed o€ &l &0
I & ARl & IR H e §?
(a) Making a rough surface/@'{g% g Hl T
(b) Use of lubricants/&¥ge T ITATT
(c) Use of sand particles/%cf HU T AT
(d) None of these/3H ¥ &I &
(RRB Patna JE 25.10.2009)
Ans. (b) : Tg% &I 3TN &k a Tdel & s TuuT o
& 9 fpar S B |
* 3 ITHIfRT Udel & Wed B ardl HSUT &l 3 HHuT o
Y[ T et &1 A8 S R & R % B 2
(i) Tdf =efoy
(ii) e =efor
* 2 Tfed T8l & HEA B ATl SN0 i 3T ANOT (Wet
Friction) Fed &1

103. Which of the following terms best describes the
frictional force? T 9 |t

qRTIYeR ITeg TSUT SeT Rt TeraruT ShYeT &2
(a) None contact force/TR Eqeh &l

(b) Contact force/Hush &

(c) Static force/®ml &

(d) None of these/sTH ¥ HIg el

(RRB Chandigarh SSE 09.09.2012)
RRB Chandigarh Section Engineer, 26.02.2012

(b)

(©)

104. The frictional force which acts on the body
when the body tends to move is known as
N aE T BT ¥ A
T WO aT TN SIS R hed §
(a) normal reaction/STH=a Hfcifeha
(b) limiting force of friction/TaTd =0T e
(c) gravitational forcef@b?ﬁlﬂ?ﬁf[ﬂ EN
(d) None of these/3T8 g Hig Tl

(RRB Bhubneshwar JE 11 29.11.2008)

Ans : (b) 59 T o], frelt gl o & Hag W e
# Rafg § & @ 3§ G99 9% Gdel & o9 & &g
FARHAH TN g I G =0T FEd 2

Tl

' Motion
............. /B—h

e =)

Friction (F)

w)

Applied Load (P)
OA -Eifee sfor (Static friction - Fy)
A - ST "8 (Liming friction - Fy)
BE - Tfa% =907 (Dynamic friction - Fy)

105. A spring scale reads 20N as it pulls a 5.0 kg
mass across a table. What is the magnitude of
the1 fgrce exerted by the mass on the spring
scale?

Teh 9T Whet B W W@ Skg & FEWE ol

diem W 20 =rea @t GFET gurtar {1 FeEme

BT T TWhet WX T Tt et feha=IT 22
(RRB Gorakhpur RDSO SSE 25.10.2009)

(a) 4.0N (b) 5.0N

(c) 20.0N (d) 49.0N

Ans : (c) T2 & W AT & ) foi @a W
mﬁwmﬁf%mﬁﬁﬁn@%gaﬁmm

ST 81 SoIHH g RET Sl | A arell 9 F=20 N
106.

It is easier to roll a heavy cylinder over a
surface because :

T& A faferue fordlt e W e & o g
ST BT § AR —
(a) Kinetic friction is less than rolling friction

, U =T 9 &y
(b) Rolling friction is much less than kinetic
friction
Ufefr erdor, gpgfest ofor § a5 Su g
Absence of static friction

(©)
(d)

Absence of kinetic friction

(RRB Bhopal SSE 09.09.2012)
Ans : (b) TF 9 fafervsy fFdl O W Id & & fog
T Hifs Afeh wdvr, yraTfes wr ¥ sga

Ans:(b)aaqgmaﬁmmmémmﬁ :?gm%

F T F 8, A qFl Sl % Th Ta W W, || et w07 (Rolline friction)— fve frdr

T oo R s @ S fuer & we e A g@e gmﬁ%ioﬁgrtgn)gwmﬁgmqﬁ@;ﬁqﬁ
e 1 faly w81 a8 e 9@ & = &9 | |(rolling friction) FET 1

Fger 21 & fver a1 §adr & 39 0 B s wwor| | [ weur (Sliding friction)-S HiE five Rl W W
SN T 3cq Bl & SN0T Hed § | fohgerar @ o Sy SN i g u90r SEd 2
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107. A body is resting on a plane inclined at angle
30" to horizontal. What force would be
required to slide it down, if the coefficient of
friction between body and plane is 0.3 ?

T o AfTs @8 ¥ 30°0 F¥oh TL T W
fom sraeen # ¥ Afg awg R A & A
THUT IUIER 0.3 A SEg Gl A @ AR
WEE o o (O foha ot i STTavaehal
Bnft?
(RRB Chandigarh SSE 25.10.2009)
(a) Zero/J[A
(b) 1kg/1 feremmm
(c) 5kg/5 Tt
(d) None of these/sTH ¥ HIg el
Ans : (a) T & FHE 0 = 30°
T 07 p=0.3

uR

R

It $ a5 el 99 gUAd W W &, 9 G H
FHE A Tor BT § FH G, @ a5 B fhEad & A
TR A P STFTAHAT Bt 2 |
IR 70 T H FHE TN 0T F AR & A g W
fomm amer @/ & & a7 fhged )
g9 9d &, 6 w=tan¢

o=tan"(0.3)=16.7"
It tan¢:tan6(ﬁﬁﬂgﬁ¥gaﬁaﬁﬁ$ﬁﬁ)
$=16.7"7a1 6=30"
(ST ¢= =T 1T, O = farsr o)
[ < 6] =for For 7 FHOT H FH B F FROT A o
I 9 o & fhger

108. The friction between objects that are stationary
is called
e aregatt & sfrer ordur oY ST et T &2
(Konkan Railway TA 2017)
(RRB Bhopal SSE 09.09.2012)
(a) static friction/feeh sfor

(b) rolling friction/aee =HUT
(c) Kinetic friction/TfesT sy
(d) dynamic friction/Tdf (TTfereh) =refoT
Ans : (a) feR a%geT & = wifss wfor qen T arel
gl % o e ToT SeqE gl E
Tfereh 0T (F) < Wi sfor (F,)

109. The rolling friction is the friction experienced
by a body, when the body:

oot THur Rt faue g ergwa feRam <=
AT Y §, T Tvs-

(RRB Chandigarh SSE 09.09.2012)
(a) is in motion/THM g
(b) is at rest/fReR Sl

(c) just begins to slide over the surface of the

other body/37 fivg & y® W fhgerr 3Ry
fope & &1
(d) none of the above/SWE ¥ T HIg Tl

Ans : (d) 5@ & fyve fFeft Ta8 W oA a Ufed Fa
2, i Tt Tior 1 e o wed 2

v g fve fhdl g W fhwerr (Slide) €, @ St
sfor 1 gdf-sfor FEd B

110. The coefficient of friction between two surfaces
may be defined as the constant of
proportionality between the applied tangential
force and the normal reaction:

o wag & sfter odur TUiE T OTH YRR
gty fRam < et € TR @@ erguTiae
fertieh & oT T WETa (Tangential) SreT eI
arfirerar gfferan & sfter grar &-
(RRB Allabahad SSE 19.12.2010)
at the instant of application of force

I A F T

at any instant when body is at rest

39 g v fve srEd @

at the instant of impending motion

Y T S I8 Aehd gU T BT &

at an instant after motion takes place

3G G 5 F8 T HeT &l

(a)
(b)
(©)
(d)

Ans : (¢) & Tagl & s= =T U H TH FbR AR
fper ST wHM & % 9% 3@ W W9 A gU M
(Impending motion) AT &, TME T T¥g a1 qem
Afyorr ffshan % & @1 i Reriss 2

F

H:X

3MEF T (Impending motion), Hdel o s TIfe 3TRY
T & I e N TRl I Fafia H 2

111. The coefficient of friction depends on which of

the following factors?

frfafaa & & fofe SRUT &1 T T OISR
et s 82

(a) Shape of surfaces/Htal &1 HR

(b) Strength of surfaces/Sdai I IE

(c) Nature of surfaces/§dg & FHfd

(d) All option are correct/g4t fashea T&t gl

(RRB Mumbai JE 19.12.2010)
(RRB Chandigarh SSE 25.10.2009)
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Ans : (c) YT TUTH T AH FA@ B TH T A F@
21 G SO (F) qer o Sffar (R) % U &
T T FEd ¥ TW p § weRfd # §1 o e
%1 A g 1 Fpla W R s 21
F=pR
F

R

SISUT Ul (1) T AT A 1 @Il @ Wi qu e
Tl & foTT w s 7 ¥ B 2

112.  Angle of friction is the / STSUT SRYUT FreT ¥—

(RRB Jammu SSE 09.09.2012)
(a) Angle between normal reaction and the
resultant of normal reaction and the limiting
frictional force
sAftrer ffhar SR o =0 9ot g Sifre
sfafsrar &t aRomdt sfafshar & s &1 o
(b) Ratio of limiting friction and normal reaction
A THOT A a% stforera Sfafshan &1 Taa
(c) Ratio of static and dynamic friction
Tifersh ST TIferh SHOT T ST
(d) None of the above/SWIh § T HIg Tl

Ans : (a) TRT SN0 A 77 AT wfafhar & gRomdt
3R ifirerar sfefsear & i 1 o7 TH07 T g 2
F
RR_4ﬁk R_\I
\(‘I'A A
F=uR, < ' ' >p
B rrrrrrrmr TTTTTTTITT
¢
R
v
w
Ry = aRutHr wfafsean
Ry = 3o wfafshan
¢ = =T FHIUT
tand = i
1{N
= tanp=p
113. In comparison to rolling friction, the value of
sliding friction is .
Tf ST /T W S TET S g § areT §—
(RRB Chandigarh SSE 25.10.2009)
(a) more/3A&H (b) less/HH

(c) equal/dqEX (d) double/ar RS

Coefficient of friction/S¥0T TuTieh
Angle of friction/sTSuT HIUT
Sliding friction/gdf 8o
Friction resistance/s¥0T farer
(RRB Allabahad SSE 19.12.2010)

(a)
(b)
(©)
(d)

Ans : (a) THUT o TEW o AR, Hiwiq w07 9 q«r
T qal W sTer wfafsea § ReR ewu @ oEw
Ui SEd @1 A1 SuT iR 1 GEEE: p 5N SErid
F 2
RR—L \ Ry
N
F =R, < { ! > P
B rrzrrrrrr TTTTTTTITT
2 R
\‘{]
. F
T 0T | = ——
RN
SIUT TUTieh 1 BT AR A 1 @ WehelT &
{Ufﬁﬁﬂ?ﬁ%@uzo
115. The dynamic frictional 1is the friction
experienced by a body when the body :
T fUue g srgwa foRan T sreur ik wreor
HEATAT & T e :
(a) is in motion/Td | 2T 2
(b) is at rest/fasme & g 2
(c) Slides over surface/J% T g &
(d) None of above/sTH ¥ H1g Tl
(DMRC JE 2013)
Ans : (a) 5l favs © nfq it 7o § @ aren g7
I T ST et HEel & |

116. The direction of frictional force acting on a body
which can slide on a fixed surface is
T8 fies W &l & © wHor oot @t foon == §
T Ueh TR Tag W 9T & WehaT §7
(DMRC JE 20.04.2018)
(RRB Kolkata Diesel JE 25.10.2009)
in the direction of motion/TfT 3t fawm &
normal to the direction of motion
i 1 feem & eEa
unpredictable/3TH TE ST S Hehal
opposite to the direction of motion

i & e & ol

(a)
(b)

(©)
(d)

Ans : (a) IO N7 H HH S qNOT H AT H TS
21 2| Wi Wi TNUT 1 A Tl S6UT § AR
I 21

114. The ratio of limiting friction and normal
reaction is known as :

i weur AR Afiera gfafsran o TguTa o
ST ST 8

Ans : (d) 0T S/ TR A T & % A1 T & fEm
& forofia foran e 21

117. A body of weight 200 N is placed on a
horizontal plane. If the coefficient of friction
between the body and the horizontal plane is
0.3, the horizontal force required to just slide
the body on the planeis
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200 N 999 @7 Tah fuue ues Sfas qa W w@n
STar §1 afe fuvg iR dfaw @t & sfrer wdor
= Ul 0.3 € A fIUg w ae W EEsS s

o fou Sfas o1 ot STTavaehar
(a) 30N (b) 90N
(c) 120N (d) 60N
(RRB Jammu SSE 09.09.2012)
Ans. (d) : T 8-
n=0.3
W =200 N
F=?
4R
F b
///////‘L//f/ YILFETTTIrrry
v
200N
F=pR (S@ R =mg=200N)
=0.3 x 200
=60.0N

118. Limiting force of friction is defined as the
frictional force which exists when a body
Hiaia odur ser gt §, 9 g ser @t
arereern e ot e fis-
(a) is moving with maximum velocity
gaffees a7 ¥ oo 8 |
is stationary/fR 2T 81
just begins to slide over the surface
e T G Y6 H Al gl 2
None of these/3TI® # T HIT T
(Konkan Railway STA 2017)
RRB Chandigarh Section Engineer, 26.02.2012
Ans : (c) 9i9id =901 51 98 o7 @ R W favg oy
# weew Raft W g 81 95T oSt I R A @
frs THT E H A R
119. A body of weight 30 N rests on a horizontal floor.
A gradually increasing horizontal force is applied
to the body which just starts moving when the

force is 9 N. The coefficient of friction between
the body and the floor will be :

Teh St a7 WX 30N o= ot TS @@ 3 fig
T SHUST: TG g QAT ST o1 JanT foRam S
T S I R 9 N B W faH= &1 wrar g1 fue

(b)
(©)

(d)

3ir ot o fter wrdur TquTieR BT
(a) 10/3 (b) 3/10
(c) 173 (d) 1/9

(RRB Bhubneshwar JE II 29.11.2008)

Ans : (b)
sl P = difest e et
F= =907 9o
R = wfdfshan et
T
+ —> P
«—F
TI7T7Tririiiiiziyiiiziiiiiiiiy
mg = 30N
R=mg=30N
i)
P =F (3@ fyug e &)
P=F=9N
. F
37d: T 0TI (M)=Eﬁ
H= = > p=
30 10

120. A body of weight W is placed on a rough
inclined plane. The inclination of the plane with
the horizontal is less than the angle of friction.
The body will
T W aoi &t fUg ST (Be7) 37 a6t W W@m

Bl aer Nt Sfas & W Sr=fa adur i ¥ w9 )
=g fig

(a) be in equilibrium/Srearaeer ¥ g

(b) move downwards/1= 5 3T e g

(¢) move upwards/ZU I 3 T T

(d) None of the above/3Tda & & &g &
(RRB Chandigarh SSE 25.10.2009)

Ans : (a) T w a9 & TS STHAM (F&) 3T Tl T
@I ¢ dd &1 &S & "ig el oo Hi § & 2 de
fyve grameen | g

121.

The maximum frictional force, which force,
which comes into play when a body first begins
to slide over the surface of another body is
known as / 3TIkaT THUT I A& T &, el

T fuvg gar fuvg & SuR §uur S & @i
Frar &, T shgerar g—
(a) Sliding friction/Tdf =t
(b) Limiting friction/=H =oT
(¢) Kinetic friction/Tfee =foT
(d) Rolling friction/aie=t w1
(RRB Allahabad JE 19.12.2010)
(RRB Patna JE 25.10.2009)

Ans : (b) T8 TR HHUT T I HNU A FEAM 8,
S T s g five % S uor e S @ g 2
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122. A ladder rests on a smooth ground against a||Ans: (a) F=80 N, W=200 N
rou%all. Tllqg;(l);ce gon friction %;tfsm ot & R
Gl
v st 1w m— [T}
(a) Away from the wall at the upper end sfet
Tl o 3ad AR | fER 9
(b) Towards the wall at the lower end 200N
it & foret fR o e &) fawn & F=uR
(¢) Upward at the upper end . o= F
Fult iR W der & Sud faem § R
(d) Downwards at the upper end p= 80
Fult iR W der & Fe faem | 200
(RRB Mumbai JE 05.10.2008) p=04
Ans : (c) 125. The rolling resistance is because of the friction

R

—dar (%87)

A
R N
p’Z 2 tb_s_f(ﬁ ﬁ)
W

2:()
ﬁaﬁ@%%ﬁam‘mwmﬁmwaﬁﬁwﬁ
I

123. A body weighing 200 N is placed on a rough

horizontal plane. If the value of co-efficient of
friction is 0.6 then the normal reaction will be

s forg et W) 200 N ¥ Rt Sfas
HHAS U T ¢, THT Tk T WIS Al 0.6 2
i | wtafsran gt

between the

HATEEEATE ?

(a) Wheel rim and tyre/=a {4 3R TR

(b) Tyre and road surface/<TaX 3R U 98

(c¢) Wheel rim and road surface

e {1 3R e Tae
(d) None of these/3TH REIHE ]
(RRB Jammu SSE 09.09.2012)

Ans. (b) : UTAT S0 TR AR TS Hag o= & SHo7 &
I ¥ B & | Afeh sy Wies o ¥ B9 g 2
AT o7 BHRM U Tg W A g8 9% a1 ad & a9
T 21
126. The coefficient of rolling resistance, for a steel

wheel of 200 mm diameter which rolls on a

horizontal steel roll, is 0.3 mm. The steel wheel

carries a load of 600 N. The force necessary to
roll the wheel along the rail is :

Teh el &1 Ufgan fSet =16 200 mm ¢ Tk
gfest vl (Rail) W Teehar 81 Vel wferrer

8 %gﬁ 8% §88§ 0.3 mm ¥ el o URT T 600 N 1 a9 B
(Konkan Railway STA 2017) 3 WSl W s # g % forg Sl st
Ans : (b) T AT
S R (@ 90N (b) 1.8N
'\ (c) 90 kN (d) 270N
T (RRB Kolkala SSE 09.09.2012)
—< Ans : (b) *. D=200 mm, pg = 0.3 mm, W =600 N
F= R o
R= > =100 mm
W < 200N F oo HexW
p=0.6, W=200N = R =W =200N R R
124. A body weight of 200 N is resting on a rough _0.3x600
horizontal plane, and can be just moved by a RTT00
force of 80 N applied horizontally, what will =18N
the value of the coefficient of friction 127. The value of frictional force is
200 N WX T Teh ®&7 fuvg dfes quaer ™ ST Sl ST W BT $—
fRora & qen FE 80\N & gifow o & Tlﬁ'?ﬁﬁ‘ (a) More than external force/sTgl el T afes
TehaT ST HeRel 21 3ok ToTU =T W07 [UTieh A (b) Equal to the external force/dTel 571 & SRIaX
T W g (c) Less than the external force/dlT&l &<l T Y
(a) 04 (b) 05 (d) None of these/sTH T g T
(c) 03 (d) None (RRB Allahabad JE 09.09.2012)
(RRB Gorakhpur RDSO SSE 25.10.2009)
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Ans : (b) T 57 &1 99 fyvg F Rafq &
TR T A % SN A1 A el 8 Are fivs Rem g A
ST T H AM AT T FA b aeR @M der I
fivg fme & @ ¥ ool & qE A T a9 ¥ 6
21 w3 # fave &1 Rer A Y 3o fean e 2
128. Tangent of angle of friction is equal to
& HH
(JMRC JE 10.06.2017)
Kinetic friction/Tfest
Limiting friction/Sr= geo

(a)
(b)

(c) Friction force/sUT ot
(d) Coefficient of friction/=HUT T[UTi=
Ans : (d) E
RR_4ﬁk R_\]
\(‘I'A A
F =R, ' ! >p
B mrrrrrrmr TTTTTTTITT
¢
R
v
\Y
tan(I):—: HXRN = “
N 1{N
= p=tand
= d=tan”" (n)
STat (= ST TUTR
R = 9Rumet wfafsean
wTuT 10T S wgeisAT ST TuTis & SR @ 2

(Moment of Inertia and
Radius of Gyration)

129. The area moment of inertia of a semi-circular
region having diameter 'd' about its diametric
axis is-

'd' SITE T Ueh Aef-gTehR &1 i STgdl okl

130. What is the Moment of Inertia of a Quarter
circle about its Diametral Axis?

Th ﬂ@ﬂfﬂ (Quarter circle) T 3H%h H

YT TS AT TeherAT graT 272
(a) nd*/128 (b) nd*/256
(c) nd*/64 (d) nd*/36
RRB-JE 29.08.2019, Ist Shift
Ans. (b) :

-
—1
v

dr—h
r 4r
Quarter circle area (A) =—— TAM x =y = .
I =1, :ﬂ—r4:7r—d4mm4
’ . 16 256
131. The unit of moment of inertia of mass of—
T gl ST i gohrg ol §7
(a) m’/kg (b) kg-m’
(¢) kg/m (d) kg/m’

RRB JE CBT-II 31.08.2019 IInd Shift

Ans : (b) 3% foreft ffrm g & 91 & e W foredt Tg

F TR A1 fUUS F FEEE YA fFA S, 9 39

gahe &1 fada smef a1 sommm 1 fdw smnt w@

S 2

A & Sed T (1) = mr’

A unit = kg-m’

132. The moment of inertia of a solid cylinder of
mass 'm', radius 'r' and length 'l' about the
longitudinal axis or polar axis is—

I QT AT Yera 3T W FEWH 'm!’, B
v AR TEE 1T a9t 3 faeiet W g

£ 112 S ¥, W Ee o e w TEUT TeRaT Erert €7
i - (a) mrY/4 (b) mr/8
(2) nd*/36 (b) nd*/256 () mr’/6 (d) mr2
(©) nd*/128 (d) nd*/64 RRB JE CBT-II 31.08.2019 IInd Shift
RRB-JE 30.08.2019, Ist Shift || Ans : (d)
Ans. (¢) : (1) aﬁ_m oF % 39% =9 % urq :| || Solid Moment of Inertia (Iz7)
i Solid Cylinder mr?
aﬂcﬁﬁ\_ﬂgv_c[a:lqp ] =—= -
128 08 2
Thin Spherical shell 2
2) 0% fw 1, =1, =%m4 Emr2
1, Slab m;, .,
(3) Bt & fw 1 =—bh E(a +b)
36
Solid Sphere 2
(4) 3T % R 1, = - b P = mr?
12 5
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133.
diameter 'd' about its diameter axis is—
S 'd' T ek IS &1 Bl TSedl AUl SHeh
T o AT & URd: §-
(a) nd’/64 (b) nd*/36
(c) nd’/36 (d) nd'/64
RRB JE CBT-II 31.08.2019 IInd Shift

Ans : (d)
Section
Rectangular Y

IYY
@
12

IXX
o'
12

Triangular T Y bh? hb3
gl | 36 | 36
lxx

Circular Y

nd* nd*

64 64
X3 =X

134. Moment of inertia of a rectangular section
having width (b) and depth (d) about an axis
passing through its centre of gravity and
parallel to the depth, is—

e (b) R TR (d) I Teh IEATHR TE
T Ik TE Fx O [ qTel gHE T
o GUT 3787 WY gl ST AT Hhi(Sq
(a) db*/36 (b) db¥/12
(c) bd*/12 (d) bd’/36
RRB JE CBT-II 31.08.2019 IInd Shift
Ans : (b) ST (b) 3R TETE (d) T TH FITHR TUS
F ITF Te@ b5 § ToRA ATell HH TEUE h HHRR
T W ST MU db/12 B AT WIEE F HHNK

3
STge STl % Gl
135. Built up sections also known as
faffra sh1et st ST STaT #)
(a) Standard section/HTsh hI<
(b) Compound section/HIH I

(c) Both the above/S"Q'ﬁER"f gt

(d)None of these/gTH T i T
(RRB Chandigarh SSE 25.10.2009)

The Moment of Inertia of a circular area of

e T FA H R I 21 U g we wefdm @

T F
() (@) (R)

Y

|
Lo
(@) ()

3 FE I fEd Sl AR o YHE & e
T fohar ST @eher 21

136.

I-section, channel-section, T-section, L-section
and Z-section are know as
[-%1E, o e-%E, T-®E, L-&he AR Z-%e
Y ST €T B
(a) Compound section/HgeH I
(b) Builtup section/ffHd &
(c) Standard section/HIFsh FIE
(d) (a) and (b) both/(a) 3 (b)
(RRB Banglore SSE 09.09.2012)

Ans. (¢) : & &e (Standard Sections)— AT
T HEH N AEe SR & faf= STanh
sgfaal § freiRa & wh €)1 g3 s @ A w
T FE T F I SR TSR F U B § 1 e
FS 3ME (I),%-"-IF[ (channel), & (tee), T (angle) T
Z AP (3 Fefdi) § Iuee @ § e e
(beams) T & (strut) H @& AN fHar Sm@r 21
T H gfeen & fAd s Fel & GEe ag gt
3 T[R9 WX TR, 9%, Iy, lyy, IO
frsam, oTpfd AU (modulus of section), . F5
feafe, da qon woisr @ W o wwvfias R e §
I & AR AFH RSl § TW @i, TSR
w?agé,mq%ﬁamaﬁaﬁ%ﬂﬁaf%aﬁ
T B

137. Which of the following is correct expression for

second moment of inertia is .
EEGI & fou f & = o w&d
AT T (RRB Mumbai JE 19.12.2010)

RRB Jammu Section Engg., 2013
(a) 1=AK’ (b) I=(AK)

_A - A
© 1= 73 (d 1 \/;

Ans. (a) : STSAT 0T (Moment of inertia)- fhe fivs

Ans : (b) €I, Hfires = fafia @ (Compound
or built up Sections)—3& A= R & T A
fieh uHs Hel (S I, T, 99, el 3N SEAeR

1 Sear gof fredt & TR W@ & uRa: 3w fave &
et (&) o fvs § 3w W & gt % Al &
RS & SUeK 3T 81 W 39 1 yafvia s g

) H A T 9 A1 Had B FHE g 8 Al RIEINS

3T A Fe Fed £1 3T FET F I AR &9 ||| T, K = 73 & uRka: H aRgwor s

¥ Sugad el qUT BSUA (stiffness) H G a4l A = fame F gEwa
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138. What is the value of moment of inertia of I-
section about centre of gravity through X-X
and Y-Y axis, given figure below.

o # fe@d T 1-hte @ gt YUt T S
T BT AT a1l X—X 3787 q27 Y-Y 37T W &t
= gm
le——B —»
D C _
/
H NS MF
o '%‘Twz‘ N
il et
X= —-,(".44— X
7
L MAWIT Ky
t h
A Y B
BD’ - bd’ 2tb° +dc?
a) Iy = , vy =
(a) Iyx 1 e
ab’ —c(b-2t)’ 2tb” +dc’
b) Ixx = gy =
() XX 12 YY 12
© 1 _BD-bd _2tb+dc
xx 2 0 12

(d) None of these/3H ¥ & &l
(RRB Jammu JE 25.10.2009)

for & g T8 SAe-we W g gui o
FZ W TR T ATt X=X % W FH T
T

H—B—H
r}//////////1 f
o
% / X dp
/////////,1 |
@ IXX‘[w} R
{2 e foms

(RRB Banglore SSE 09.09.2012)
RRB Jammu Section Engg., 2013

Ans. (a) : T FE H X-X 3T & I ST 0T
= STIAHR HE ABCD H Fgd T — STAAER B
LMNH & Sigd 3o

. _[BD3 bdj
XX 12

Ans. (a) : [-H1E & X-X 390 % WU Sl S0 = 140. What is the value of moment of inertia of T-
AR HIE ABCD HI TSl AU} — HATHR F1e section about centre of gravity through X-X
LMNH & S 3ol — SEd&R F1¢ KTSM & and Y-Y axis, given figure below.
g ot ot ® fe@mé 7 T-ehte =t Sgar gl Toa F
= 3TAAHR HE ABCD HT SIS U — 2 x STIAHR | BT W dTelt Y- 3787 X Rl /T ERT
FE LMNH & g 3Tei je——B——»
BD’ b d’ : ¥
12 1 /////////44};
L _BD'-bd’ *3 %
> 1 /8 -
Y-Y 3% o HIU S S, % H
T
2tb’ +dc’ %
Y T
12 |
[-IE & &TFA, A =2Bt+dC !
X-X 377 & et aRgwor frear (Radius of Gyration), VH Bh
_ Ix_x _ BD3 _bd3 (a) IYY :—12 +?
VA 12(2Bt +dc) vH  Bh
Y-Y 3% o et aRkgHr B, (0) by ===+
2tb’ +dc’ bH’ Bh’
Kyy= XY= | Z— 77~ () Iyy=
v 12(2Bt +dc) Y 12
139. What is the value of moment of inertia of (d) Iyy= b H_ B h
Channel-section about centre of gravity 12 12
through X-X, given figure below. (RRB Mumbai C&G SSE 25.10.2009)
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Ans. (a) : T-IE &1 X-X 37T & HUI Jgd M0,
2 3 2 3
IXX—bH(T—E) +bH +hB(H+E—T) +h—B
2 12 2 12

T- F F Y-Y 31T & a7 STged 31t

b’H B’h
:_+_

2 12
T-%E 1 &%, A =Bh+ Hb

T-FE H X-X 3T & Guer gRy9or =1 (Radius of
Gyration),

YY

1
Kxx = XX

A
HY bH? h Y h’B
bH(T—j + +hB(H+—Tj +—
_ 2 12 2 12
Bh +Hb

T-HE H Y-Y 37 & Guer gRy9or a1 (Radius of
Gyration),

M, | B’H+Bh
Kyy == =m0
A \12(Bh+Hb)

141. What is the value of moment of inertia of L-
section about centre of gravity through X-X
and Y-Y axis, given figure below.
forst # fe@Té T8 L-whie ot STt Ful Thed o
H BT A ATt X—X 3787 UT T T S

Y

=

(208
¢ LA

NN
\

-
>

Y
(@) Ixxzé[t}’s —a(@-y) +@-taty-1']

(b) Ixxzé[t}’s —a(@-y) +@-ta-y-t)]

(c) Ixx :%[tﬁ +a(a+ y)3 —(a+t)a—y+ t)3]

KXX_\/Q_JW+a(a—y)3—(a—t>(a—y—t>3]
A
Y-Y 3% o et aReH B,

— /IYY \/tZ3 +a(a—Z)3 —(a—t)(a—z—t)3
Kyy =, =
A 3t(2a—t)

3t(2a—t)

142.

What is the value of moment of inertia of Z-
section about centre of gravity through X-X
and Y-Y axis, given figure below.

ot o fe@E T8 Z-h1e w1 ST YUl Tae e
H BT A AT X—X 38T q4T Y-Y 3787 U &l
T Fm

o a_ Y
4 — :4—
T2
V]
b d 55
X gt X
%
%
f/: L iy
'y WA
‘Y a ot
ab’ —c(b+2t)’
Lx=—7"—7"—,
(@) Ixx 12
_bla-c)’ +2c’d—6a’cd
IYY -
12
ab’ —c(b-2t)’
b) Ixyx=—7-—7-—,
(b) Ixx T
_b(a+c)’ —2c’d—6a’cd
IYY -
12
ab’ +c(b—2t)’
Lx=——7—7",
(©) Ixx 12
_bla—c)’ —2c’d +6a’cd
IYY -
12
3 3
(d) Tyx= ab +cl(;)+2t) ’

_b(a+o)- 2¢’d —6a’cd

IYY

12
(RRB Gorakhpur RDSO SSE 25.10.2009)

Ans. (b) : X-X 3% % HIU&T SIS U,

IXX -

_ab’ —c(b-2t)’

12
@ tx=3[ty' +a@-y)' ~(@-0@-y-0'] || Y°Y % T ST L,
(RRB Bhubneshwar JE I 29.11.2008) || Iy =239 = 12; d—6acd
Ans. (d) : X-X 3 & T SIS 3T, A=t[(b+2(-1]
IXX:§[ty3+a(a—y)3—(a—t)(a—y—t)3] X-X 37 % Her gRgHuT e,
_ I _ [ab’ —c(b—2t)°
VY S qlﬁa 5 S, Koy "a \1240b+ 2(a— )]
IYYZE[tZ3+a(a—z)3—(a—t)(a—z—t)ﬂ Y-Y 31 % et gRyHor e,
L-FE & &I (A) =t (22— 1) oo — Ly _ [b@a+0)’ —2¢'d—6a’cd
X-X 3% % e gREHu e, N A 12t[b+2(a—t)]
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143. Second moment of area known as
StheT aht Tgeftar ammerut ST e 2
(a) Area moment of inertia/&T%heT STed 311'{Uf
(b) Mass moment of inertia

S I TS ST
(c) Newton's first law/=[ &1 o f¥am
(d) None of these/®TE &

(RRB Mumbai JE 19.12.2010)
Ans. (a) : %A WS el AT Tyt streot
&isiah (Expression for Area Moment of Inertia or
Second Moment of Area)
YRATET (Definition)—fFd o7 & fid ©s eFwa &
Sige amgut a1 fdit emef Sush emwe o ot ¥ gf
& a1 & U % e el 2
¥

Y
Iy =AK;]
I,y =AK}
144. Expression for theorem of parallel axis is
FUTI 3787 U 1 S §
(@) Ixx=Igg+ AN (b) Iz =Ixx +1Iyy
(© I)@szK2 (d) Ixx:IYY:MK2
(JMRC JE 10.06.2017)
Ans. (a) : HHIRR 31& L (Theorem of Parallel
Axis)
TRETST— HAR 37 T & STER el & o et
I X - X W A Il 39 &1 F (i) Tod »% 9
TORA aTelt @ X — X % R 3 G — G WSSl
Ul FT (ii) 39 SABA AT I 3 > o P A gl
& a1 & UEEA & A (i + ii) % SR T 2
I &7 F &FA A T &F F o FE Y g I
et 3R X — X & TR 3T G - G &, I ol &
F= g h, @A A F X - X W e qol 1, 7
G - G W 5&dl ¥of I B T 0 o STaR-

L = Loo + Axh?|

145. Expression for perpendicular axis theorem is
NI 2787 YU Rl &9 §
(@) Ixx=Igg+ AN (b) Iz =Ixx +1Iyy
© Ixx= AK? d) Ixx=Lyy= MK*
(RRB Mumbai SSE 05.10.2008)

Ans. (b) :

W—WW(Perpendicular Axis Theorem)

YRI5 &7 &1, 36 &7 & & Td § & TWER
o 3Tl W STl Ul F1 AN, 34 A Sl F FHe
forg ¥ BT ST areft 7o &9 & Hae W A e W,
39 87 & Sed gul % S B 21

TH YFR AR X — X 37 W S g0 Iyy, Y - Y 39 W
lyy T Z — Z 3% T [, T T 7 37 JHT & STIaR-

146. A section made by combining of two or more
than two standard section know as

Teh @UE S o 97 aF 9 Ik A9k @Usl |
THETRT ST B el B
(a) Compound section/HgH &
(b) Built up section/ffHd &
(c) Standard section/HI-sh hIE
(d) (a) and (b) both/(a) 3 (b)
(DMRC JE 20.04.2018)
Ans. (d) : TF TUS S & A1 & G AMGH TS @S
foreht T & 39 g @ie @ fAfdd F1e Ped 2|
147. Radius of gyration K is equal to
wfsreror e s §
A
(b) \/;

I

@ \/;
I 2
® (3]

(©) VIA

(RRB Gorakhpur RDSO SSE 25.10.2009)
Ans. (a) : URywer Breen-fadt gofa e % it
forelt & & aRewor e (K) o7 @ A ¢ @ gf @
5o ot 1 afX &7 F guE e ¥ N A e
l HRA, 39 W F IR AR IO (1A Iy A
Tyy) & aU& &

I=AK?

K

Y

I

RRB JE MECHANICAL

41

YCT



148. The C.G. of a plane lamina will not be at its
geometrical centre in the case of a/fere wHaS
YA T Toed R SH ST g uT e
BT ]
(a) right angled triangle/SHeI0T ERE
(b) equilateral triangle/HHaTg FYst
(c) square/
(d) circle/gd
(RRB Bhubneshwar JE-II 19.12.2010)

Ans : (a) FUHIT B F Ted b5 b AT F5
R & T 2
lﬂtﬁﬂg

forg B 2|
B JT F e H5 g0 b AT H5 W E 2|

F e b5 Ik AMAHST & FeH

149. What is the value of moment of inertia of T-
section about centre of gravity through X-X
and Y-Y axis, given figure below.
fora ® fe@mé 18 T-ehte =t Sgar Ul TEE F
A TRt T aTelt X-X 3787 T Y-Y 3787 WX T
= Fm

Y|
- 150mm —]

1
i 1~ 50mm
el
&
!

p
5
50mm
Yl
(a) 53.125 x 10° mm*, 15.625 x 10°® mm*
(b) 33.225 x 10° mm*, 14.325 x 10° mm*
(c) 43.225 x 10° mm*, 55.600 x 10°® mm*

4

(d) 30.120 x 10° mm®, 15.125 x 10° mm
(RRB Gorakhpur Design SSE 09.09.2012)

>
Fok 125mm "-!

Ans. (a) : @T—Waﬁﬁmﬁaﬁal
3T (1) &7 &I, a; = 150 x 50 = 75 x 10> mm®
3 (2) HT &FABA, a, = 150 x 50 = 75 x 10> mm®
Fifh T-HE Y-Y 3@ W FAMd (Symmetrical) 8
Y 39 e $5 G, Y-Y 3@ W B T &
Fad G & BC ¥ 41 TG HAT|
3T (1) & oA % g Hf BC ¥ 3T,

y1 =200 —-25=175 mm
3T (2) F oA 5 g, Hf BC ¥ HTE,

150
=—=75mm
Y2 5

3 3T (1) B X—X & TAMRH g § gl o arelt
W S g0,
_150x50°
XXg, 12
fe 3T (1) 1 X—X W STger oo,
IXXI :Ixxgl +31Xh12
ST hy =175 — 125 =50 mm
Ly, = 1.5625 x 10° + 75 x 10° x 50°
=20.3125 x 10° mm*
R 3 (2) FT X=X & THFRR 997 g, ¥ B
FTel 3T W STEr U,
~ 50x150°
SCHEE T
foRT 3T (2) T X-X 3T R ST Toi,
IXXZZIXng +a2xh§
125 — 75 =50 mm
Iy, = 14.0625 x 10° + 75 x 10° x 507
=32.8125 x 10° mm*
- Tl T-# # X-X | g gui,
Ixx =Iyy, +Ixx, = 20.3125x10° + 32.8125 x

=1.5625 x 10° mm*

=14.0625 x 10° mm*

\_’ET\“hzz

10°

=53.125 x 10° mm*
Fif T-FE Y-Y W TA (Symmetrical) 8 39
Yoo ST b1 Stgar g We & Y-Y W fAea s
3T (1) H Y-Y T Sgar g,

3
=007 _ 14 0625 x 10° mm
YY] 12
3T (2) F Y-Y T ST ool
3
YY2:1501+50: 1.5625 x 10° mm"*

e T-E F Y-Y W gl guf,
Iyy =lyy, +1yy, = 14.0625 x 10° + 1.5625 x
10°
=15.625 x 10° mm*

150. A section shown in figure, position of centre
and moment of inertia about X-axis will be

for & ww uftede femmn w21 uiese &
Sheh i TRefer SIS AT x-2787 o Wi wSed
JATEUT AT | BT

—-|20mm pe———— B80mm ———»
A

|

T

I T-HE & o %5 3 BCY 59E y 8, a9 4omm I ¥
5= a,y,ta,y, l }_ ) o 20:nm
. A 8 c oo
SR A=a, +a,=75x 10>+ 75 x 10> = 15 x 10> mm> \ *"‘
75%10% x175+75%x10* x 75
v = =125 mm M B0mm 20mm
Y 75x10° +75x10° zommfe—
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(a) 413.34 x 10° mm*
(b) 313.72 x 10* mm*
(c) 212.46 x 10* mm*
(d) 443.35 x 10° mm*
(RRB Mumbai JE 05.10.2008)
RRB Bhubaneswar Section Engg (Mech.) , 19.08.2001

Ans. (a) : TR=3E x-37T T4 y-30] W GAME 2 o
F3% GH AB ¥ 38

2
T BC ¥ Ssich G & 3918

:@: 10 mm
2

39 IR=T B X—X 3T W g i,

100x20° [ 20x20°

=[6.667 + 34.667] x 10"

+(20%20) x 202}

=413.34 x 10° mm*

151. Uk WIS IS & o1 a7 &l Wel gRT o1
T §l TAE WEe § i i ¥ i a& 200
ferdt gt wX €1 S=et oy o 225 fredt x 8o fredt
21 Ol @t vl W o & FUT qAT
H=r Tw-Tw wie RaEl gan onft €1 wie @
|ES 360 Tt x 10 finft &1 39 wga we @
Ixx AT Iyy T A BRI Afe UAeh 99T o
o2 @e &1 &9%A A = 33.01 9P, Iy =
2694.6 T, I,y = 187.2 V' qAT C,, = 2.3
[t

Y
L*
10 !
200
X CG CG X
I - - el — e
A ——
DR —

Y

a) 19300.4 cm®,18140.57 cm*

(@)
(b) 15335.7 cm*,18138.57 cm*

¢) 17237.5 cm®*,15138.75 cm*

(

d) 14325.2 em*,16161.77 cm®
(

(Konkan Railway STA 2017)

152, <= Afera eaTa SgEE (Joist) ST THIT & STTRT
¥ for it wife Sigat wie o= Tt §) oSt
3R 400 mm x 200 mm qAT BT AL 250
mm x 200 mm%lﬁ@ﬁ?ﬁﬁaﬂaﬁm
3 BIET Aigee Tt Wt B
IR WE W Iy, Iy qan guia e

(radii of gyration) <hT AT A T NI e
T o WeRw -
L TS : A = 85.01 cm’, 9 WIETE = 8.6 mm
Ixx = 23426.7 cm*, Iyy = 1388.0 cm*,
B AEE A = 52.05 em?, Ixx = 5943.1 cm*
Iyy = 857.5 cm*

o L

250

ly
(a) 11.53 cm, 12.74 cm
(b) 12.73 cm, 15.75 cm
(c) 13.63 cm, 14.64 cm
(d) 15.20cm, 17.18 cm
(RRB Mumbai C&G JE 25.10.2009)

Auns. (b) : o € 7,
36x1°

Ixx =2x2694.6 + 2[ +36x1(11.25 +0.5)2}

=15335.7 cm®

3
Iyy = 2[187.2+33.01(10+ 2.3 + 1X1326 }

Ans. (a) : I H1E I,
Ixx = 23426.7 + 2 x 857.5
=25141.7 cm*

2
Iyy =1388+ 2[5943.1 +52.05(12.5 +0—§6) }

=30678.15 cm®
I FE H &ThRA = 85.01 +2 x 52.05
=189.11 cm®
FF AMT foh Ky @9 Kyy ShATE X—X T Y=Y 3% W

uiq freard €, @

IXX:W X Kix
I 25141.7
K2, =X = =132.947
X ogFme 189.11
KXX = 1153 cm
I 30678.15
i K} =—Y = =162.224
Yogama 189.11
KYY = 1274 cm

=18138.57 cm*

153. According to parallel axis theorem for a plane
area A, the ML.I. about the axes XX and YY
separated by distance r/dHdT ?QW A®

for FET=R o781 WEA & IER, XX 37eT iR
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YY 3787 & uRe: Weed ofmgut, r g W T
e

(@) I, =L, +Ar (b) IL,=I,-Ar
(©) I, +1,=Ar (d) i— =Ar’
y
(RRB Jammu SSE 09.09.2012)

Ans : (a) 990 &F%A A & fo7¢ TOR 3T YOI &
FER, XX 3 T YY 3% & IRe: Sed v, r

0 T 37 i 21

I=1,+Ar

154. The M.IL of hollow circular section about a
central axis perpendicular to section as

compared to its M.I. about horizontal axis

is/hTE o TG T T oh URd: @rEe

JATR e T WS oAU, Afasr 317 &

Ra: g gt Y T BT §1

(a) same/HHIT (b) double/TTAT

(c) half/sTren (d) four times/dR T[T
(Konkan Railway TA 2017)

Ans : (b)

Z

155. Moment of inertia of a right circular cylinder

of radius r and mass M about its axis is given

by/f =T r IR FEWH M & 3W FAIER
fafeross @t 31e7 & aRa: Sge SITgul BT §1

Ans : (b) FFft o= I oW @1 T MU e & i

2
Stee St —Mzr B 21
wrgd fafauet % fau siga sl = Mr?
156. Match the correct answer from Group B for

the statements given in Group A.

WIE A % HUAl & GUE B & WE ST U
e —

Group A/499E A Group B/949% B
(a) C.G.ofarectangle | (i) is attscentre
T H o H5 FE W
(b) C.G. of a triangle (i) is at intersection
s &1 e B of its diagonals
fopuit & afR=ae
forg ™

(¢) C.G.ofacircle
I H Ted FE

ey 4r .
(iii) is at — from its
3n

base along the
vertical radius

aer a4
3n
et e W
(d) C.G. of a semicircle (iv) is at h 6 it
iv) is at — from its
HHTT F Tod B 4
base along the
vertical axis
e g B
HATR 37T T
(e) C.G. of a | (v) is at intersection
hemisphere of its medians
dFamd  F e itz @
E TR fag
() C.G. of a right . 3r
circular cone (vi) is at g from
I NEG) its base along
T s the vertical
radius
e & oF
HAte fsa |

, Mr? @ (if), (v), (), (i), (vi), (iv)
(@)Mr ® = (b) (@), (vi), (), (i), (v), (iv)
M2 M (©) (i), (vi), (iid), (@), (v), (iv)
©= @ - (d) (i), (iv), @), (iD), (vi), (v)
(RRB Mumbai C&G SSE 25.10.2009) (RRB Gorakhpur Design SSE 09.09.2012)
RRB JE MECHANICAL 44 YCT



Ans. (a) :
g A e B
a. T F oA R . ﬁ:mﬁ%trﬁmqﬁﬁ
b. BYS & A Hx v nﬁ%qzmaﬁwwﬁﬁaq
fog
c. FAHTEA IR Q. HEW
d %ﬁéﬁ E2) Wm'aﬂﬁl’{@£$ﬁfa’{
T
ERRINSE
e. %T&Hﬁé‘ﬁ@ﬁw. WW@EE@W
RIS
f. gHHig iv.
Wﬁ% A wwﬁ%awfm
3 W
157. Moment of inertia is the :
STEAT ST E—
(a) second moment of force/ad T fgatd ‘Eﬂﬁ

second moment of area/&iTH I g E,_[U'f
second moment of mass/&=HH &1 fadr E[Uf
all of these/sTH ql

(RRB Malda SSE 25.10.2009)
Ans : (d) Sisd -
1. 9 & et waﬂ%ﬁ;f
2. & 1 fidi smel
3. SomA & g et e g 2

(b)
(c)
(d)

159. The moment of inertia of a square of side (a)
about an axis through its centre of gravity is :

T AR ag et gor & g g
=SS (a) & o 78T o oRI 3TN AT TASed AT
o B, W SW A o The T R W eIt

Tt B2
at a
(@) T (b) ?
at a
(© 12 (d 36
(RRB Malda SSE 25.10.2009)
Ans : (¢)

+— i
A " B

I I

d -T—-d

! !

Ce—i—apD

X-X 3% & IR g et

4

axa3 _a_
2 12
Y-Y 3 % oRa: ST el

4

Ixx =

axa’® a

Ly =

2 12

158. Moment of inertia of a rectangular section|160. The moment of inertia of a rectangular section
having width (b) and depth (d) about an axis 3cm wide and 4cm deep about X—X axis is :
gv?(sistll:l%b;higo-ugh its C.G. and parallel to the T AEAER W Rraad Eﬁ@T‘s‘ qoT TR
;ﬁg@(b),WW(d)mﬁ@qu W:3Cm@4cm%%x—xw%aﬁ3ﬁ'{
¥ AW * E-AE qem U eI e A ST g AT il WA &2
gaﬁawﬁawa*rgrs‘(b)é;mm% (a) 9cm’ (b) 12cm’
uRe: STgea et g ) 16 cm® d) 20cm*

dv’ bd’ (DMRC JE 22.09.2017)
@ T ® Ans : (¢) ST R o =TSt 3 1. T 4 T
db’ bd’ 2, W Iy x H AH-
© S @ = A< 3em >B
(RRB Mumbai SSE 19.12.2010)
Ans : (b) ¥ T
i I
bl ——== -———tg
S B 1 =
R l
b
e % T 37T % URa: TSl gui-
bd’ D ! C
Ix=—+ 3x(4)
12 I 16 ¥4 g
TETE ok HHIGR 3% o gRd: Stedr Hui- XX
db’ 4x(3) 4
Tyy =— I =9 ¥t g
YY 12 Y-Y 12
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161. Moment of inertia of a hollow rectangular

section as shown in Figure, about X-X axis, is:

o ® weffid @Ee AR ®iE ol X-X
3187 o R Tgeer T E—
Y

! /////;/p//

-
7////% 7

b &
B

e
|¢<—o—>|

| |
Y il

BD® bd’
12 12
BD’ bd’
36 36

DB’ db’
12 12
DB’ db’
36 36
(DMRC JE 2013)

(a) (b)

(©)

(d)

BD' o
12 12

Ans : (a) IXX: Il - 12:

162. Moment of inertia of a circular section about

its diameter (d) is :
Teh g 9T & SI1T9 (d) & IR 3T <
Tged AT kT A &7
(RRB Kolkata Diesel JE 25.10.2009)
nd’
b _
(b) ™
nd? nd*
) — d —
© 32 @ 64

: (d) T P BT ST 30T FSTHHT =19 d 2|

nd’

(a) T

Ans

hd
nd’ .
64
b X X
64
Z I
i

_nd’ nd'_2nd_ nd’
64 64 64 32

163. Moment of inertia of a circular section about
an axis perpendicular to the section is :

T JOTRR AT o I AT & Nl 3N

Lo
=< =l
EEL

e

Y

T STAT e ST el W &7
(RRB Allahabad JE 25.10.2009)
nd’ nd’
a b
@ ® =7
nd* nd*
c d
© 5 @ &

Ans : (c) T 3TT & T h IR

L, =Lx+lyy

_nmd' nd
2 64 64
nd*

I, , ==+
32

164. Moment of inertia of a hollow circular section
as shown in Figure, about X-axis, is:

o ® wef$ia ErEer gefiar e @1 X-31eT &
uRe: Fge el -

>|
T N2 52 T3 43
(a) E(D d) (b) 16(D d’)
U 4 14 L SR
(c) 3—2(D d") (d) Py (D" -d")

(RRB Mumbai SSE 19.12.2010)
RRB Bhubaneswar Section Engg (Mech.), 19.08.2001
(RRB Allahabad SSE 09.09.2012)

T T
D' -—

A d*
64 64

Ans : (d) IXX = Iouter - Iinner =

s 4 4
XX 64( )

165. Moment of inertia of a body does not depend
upon /fug =1 Srgea 3mgut et T8 wear §
(a) angular velocity of body/five & iufiar a7 |
(b) mass of the body/fIUE &% FEAM W
(c) distribution of mass in the body
foue § gemm &t fodo w
(d) axis of rotation of the body
five &} gui9 o/ W
(RRB Kolkala SSE 09.09.2012)

I

Ans : (a) fITe 1 Sig@ ot fyvs % Ui o W) AR
& A B
Wgﬁmiwwmmﬁﬁmaﬁwﬁ%ﬁ
T B

(i) fave & gemE

(ii) fove ¥ some &1 famo

(iii) fve &t goiT vy

166. The units of moment of inertia of mass
are/SETAT & Wged-ATEIUT hi TS
(a) kgm’ (b) m*
(c) kg/m’ (d) kg/m

(RRB Bhubneshwar JE-II 19.12.2010)
[Ans : (a) 52 % Tge-3mt 1 kg m’ 59T 2| |
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167. The unit of moment of inertia of an area is : 169. A person standing on a tower of height 60m
Tt &oReT &t g MUl HT RS Tt &— throws an object upwards will a velocity of
40m/s at an angle 30° to horizontal. Find the
. (DMRC JE 2013) total time taken by the object to gain max1mum
RRB Bhubaneswar Section Engg (Mech.) , 19.08.2001 height and fall on the ground (take g = 10m/s*)
(a) kg-m’ (b) kg-m-s 60m ?n_wl'l's: ED Teh (X ) e
(c) kg/m’ (d m* feom & 30° wIUT F 40m/s AT F WY Tk q]
Ans : (d) W &% SIS T HT AEH m’ BT 2 ST T 3T Thehell §1 TG T Aferchaw o
W S Sige SO T A kg—m’ @i & uﬁawg&rmf'ﬂaﬂﬁéswm@ﬁ
[\ A g =10m/s?)
. . . a) 3s b) 20s
| &I el (Motion of Projectile) ‘l 8 o Ed§ 165
(Konkan Railway STA 2017)
168. If 'a' is angle of projection and 'u' is velocity of Ans : (¢) u =40 m/s, o= 30°, h = 60
projection for a projectile, then its horizontal .
range is given by: 4
gfe ‘o' WEIYUT T IV (angle of projection) K3
3R 'w' YA *H fog werqur (projection for a
projectile) <Rl o g, o LAl aferer i
(horizontal range) ............ g & STt 8-
(a) R=(u’sin2a)/g A B
. £
(b) R=(u’sina)/g S, SR S fawm # 30° W A @ G S, A
(c) R=(u®cos2a)/g ) 1,
(d) R=(ucosa)/g -BA =usinat —Egt
RRB JE CBT-II 31.08.2019 IInd Shift 60 :40Xlx ¢ _lx 10x 12
Ans : (a) 2 2
A o= T F €-4t-12=0
£ -6t+2t—12=0
= T T (t-6)(t+2)=0
X . [t=6] T¥e
170. A projectile on a level ground will have
& v=>0 maximum range if the angle of projection is
‘ gt W TH WU W W
B aﬁ:wﬁ'rrr T WEITUT YT T T B
u I (RRB Gorakhpur RDSO SSE 25.10.2009)
usina : (a) 30° (b) 45°
o ! (c) 60° (d) 75°
I .
> > X 2
UCoSoL Ans : (b) A T (R) :M
< R > g
(i) &fds W (Horizontal range) SHfEeR AT 2, sin26=1=sin90
T =20=90
R sin 2o ;
£ 171. A ball is projected up vertically with a velocity
(i) €A A (Time of flight) of 9.8 m/s. The time it takes to reach the
Susino ground is
= Teh 7ig ol Seaiel U &t 31T 9.8 /4. &
S AT ¥yl fear W €1 9ft W TR &
(iii) 2Iehaw FaE (Maximum height) foTT gaes gr fera e |wa ¥
wisinla (a) 0.5 g. (b) 4 g.
Hinax BT (c) 2 9. (d) 9.8 9.
(RRB Allahabad SSE 09.09.2012)
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Ans. (¢) : 1A F FEAER FW ARG (e 96w 81 al H g ¥, T IR G YT ARTRe™ SeTE &
HApaT g T TEa H o THe frafafaa & 9 &iF-H 872
usino 0 (RRB Bhubneshwar JE 1I 29.11.2008)
e fgues) 2
9gg (@ h= by h=%
T, t=——=1sec g g
e lu2 lu2
T § @ W =t =1 sec () h=—— (d) h=—"—
I 9fff W T F A Bl 9T = 2 28 tg
—2x1 Ans : (¢) ,
|

172. A particle is projected at such an angle with
the horizontal that the maximum height
attained by the particle is one-fourth of the
horizontal range. The angle of projection
should be : 0

T T 1 TH QT 10T W weitoa femarm e
for eftrraw ura e aftw wWE W &
<irerg ¥ werauT hor o6t W fre

Uucoso

c 2
(RRB Chandigarh SSE 09.09.2012) | | — h usm«a
(a) 30° (b) 45° " 2g
(c) 60 (d) 15 Iz o = 90°
Ans : (b) .
i > u
\ ek Fa% (b, =—— [sin90° = 1]
u 2g
174. 1If the velocity of projection is u m/sec and the
p angle of projection is a°, the maximum height
] of the projectile on a horlzontal plane is/afe
:\ Faw-AT u WA, , 3 A R oo § @
o | i A a1 WX UL & ITRARaw g Bt
o > X
X u’cos’ a u’sin’ o
2y () (b) 1=
dfte T (R) =12 2e 2e
g u’tan’ o u’sin’ o
i sin’ a T @ T
4 Maximum Height (Hpax) = 29 (RRB Jammu SSE 09.09.2012)
TEAHR, ns : (b) AR T u H/4. 8, W F&AA HIT 0° @
2 -2
af@a%aﬂsﬁlTs‘(Hmax)——xﬁﬁaW(R) A ifst Tl W e i Afereban 3 uszlﬁsﬁfﬁ
g
N u’sin’ a_u sm2ocxl - _uzsinzoc
2g g 4 max — 2g
2 _ o
= @_a:l (" sin20=2sinaxcosa) S o= 90°
sin2a 2 w2
Sil’l2 o 1 Hmax =5
sino.cos o . .
_ 0 el H = &t 7d § s i sty S
= tano = tan45 .
u = HUT AT qE H IR AT
: o =45 0. = HUT HT FaT HI0T
173. A particle is projected vertically upward with | 175 ™"y, otal time taken by a projectile to reach
an 1nt1t1.al velocity u. If g is the acceleratlop du.e maximum height and to return back to the
to gravity, then which one of the following is ground, is known as./ = & UF
the height £ attained b i : - F
T HUT T Sealer fg:vrr Ty Il AT ® A W A wgee g g fern
vaifa foren e 1 afy wRor Yot % T e HA HEATT &
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(a)
(b)
(c)
(d)

time of flight/3gdT FTcA
range /909

time of range/9UH It
time of rotation/“{”h EA]

(RRB Chandigarh SSE 25.10.2009)
RRB Kolkata Engg. (P.Way), 20.02.2000

Ans : (a) ST 4% 6 TEE IR T W a0" g §
Yoo SR ol T o7 YA I el FE ¢ |

2usina

3399 & (T) =2t =

176. The path of the projectile is.
VT T U BT 2
(a) a parabola /IXTAITHIT
(b) circle/dTR
(©) ellipse/?«pf‘if ERIEAL
(d) hyperbola/3fd IXaeTaTHR
(RRB Jammu JE 25.10.2009)

g, 5 w= &1 oug
LEetdrh (Parabolic) g 2|

177. The distance, between the point of projection
and the point where the projectile strikes the
ground, is known as. Jf%la 3R Ed

Hfrar @t g TEl g il et WIAT € 9%
HEETAT §
(a) range/ 9Ud
(b) height/ZaTg
(c) time of flight/SgAT =hlel
(d) none of these/3TH g #E T
(RRB Bhopal TM SSE 25.10.2009)

Ans : (a) W (Range)— I8 FIS fog (Point of
Projection) 3R SHH W &l Ta® THUA § 39 g &
dra % g g 2l
_ u’sin 20
g

178. The time of flight (t) of a projectile on an
upward inclined plane is: /Ad THIA T FUT

Ans:(b)waﬁéﬁ(sﬁﬁw%

ferg,
u B_A

_ Z2usin(a—P)
a gcosf

179. The time of flight of a projectile on downward
inclined plane depends upon:

Tq GUAA ¥ el &t 3 WA 3T
a1t Tl st &—
(a) angle of proj ection/F&T 0T
(b) angle of inclination of the plane
I GEAA BT HIT
both (a) and (b)/@H1 (a) 3R (b)
none of these/3TH &g &l
(RRB Mumbai SSE 05.10.2008)

(c)
(d)

Ans : (¢) 7d TATA T 9 F AR TG FH IS HIA
. 2usin(o + )

gcosf i

u B_A

R

180. The range of projectile (R) on an upward
inclined plane is:
T TEHAA | HUT okt T WU (R) <hAT

T -

gcos’ B
2u’sin(oL+B)cosa

(a)

2u’sin(oL+B)cosa
gcos’ B

gcos’ B
2u’sin(o.—B)cos a

(b)

(©)

2u’sin(o.—B)cos a.

gcos’ B
(RRB Bhubneshwar JE-II 19.12.2010)

(d)

3 JU T TSI I & Ans : (d) 70 99da § IR F S F&IOT (R) H WY
(RRB Mumbai C&G SSE 25.10.2009) 2 .
) 2u” sin(o. — ) cos o
gcosf 2usin(o — ) > g 21
(@ t=——"——— (b)) t=——"7—— gcos’ B
2usin(a —p) gcosf — - -
] 181. The range of projectile will be maximum for a
© t= geosf d t= 2usin(a+B) given velocity of projectile, when the angle of
2usin(o +p) gcosP projection (o) is:
where/ST&l u = Velocity of projection TEATUT AT o T J&woT T Srfirenaw
S A FIT, W& W& ahivT (o) §—
o = Angle of projection, and B o B
B = Inclination of the plane with the o o
horizontal. () 45 +% (d) 60 +%
&ifes & 7 qHd A FH (JMRC JE 10.06.2017)
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Ans : (c) T =Td quael S {3 &fes 4 B o1 W e g,
I 39 99 TS § o FOT R R g% B v@T e

ST T 3TRhad T ST i 8-

u B_A

R

a:45°+%a:n Gl

182. The range of projectile on a downward inclined
plane is the range on upward inclined
plane for the same velocity of projection and
angle of projection.
= T iR yaw wivr & faw AW
Had ¥ o @t 3 & W A9 9Had §
HUR T 3 o TG '

(a) less than/sH
(b) more than/31f¥%
(c) equal to/HHT
(d) None of these/3TH T g T
(RRB Allabahad SSE 19.12.2010)
Ans : (b) TR I TR H THIA & o,
2u” sin(o.— B) cosa
R] =
gcosf
= F IR g HHad o foru-
_ 2u’sin(o+B)cosa
gcos’ P
Ry, >Ry

A G FAA AT (u) AR T BT (o) F A TG
A ¥ A9 &l 3R P W T A § W SR F
T § S g 2

Fifh FW H AR FH I9qa & I WEH F AW
TS 2|

183. A projectile fired at 45° attains a maximum

height of 40 m. Its range will be
40 ™. it IRIHAT HETE T 45° & R W Tk

T R Thehl TTAT ¢, A SHeAT ARIhad TE

R,

184. The maximum height of a projectile on a
horizontal plane, is:

Sfes a1 W T Y AARAY SHeTE -
u’sin’ o
(@) 2—g (b)

u’sin’ a

u’? cos’ a
2g

u’ cos” a

(©) (d)

g g
(RRB Allahabad JE 09.09.2012)

(a) 8T T ¥ FEITUT I ARHAY HaT—
_u’sin’a

_T

The direction of projectile for the range to be

maximum on the inclined plane of 30° to
horizontal should be

30° % Ad HUAA U IMfehaW W & fog

e it feen Sifast ¥ g =Ry

(a) 30° with vertical/SEaTeR & | 30°

(b) 45° with vertical/%a(eR & g 45°

(c) 60° with vertical/3¥aTeR &% HF 60°

(d) none of the above/®TE o &I

(RRB Allahabad SSE 09.09.2012)

Ans : (a) T T w&quT o & foau fHE 99 gHaa W
T H A ARHaT da g Sei—

p

o=45"+=
2

St o &fast 9 &1 o7 2
I T AT H1 &foe T 3B HOT (B) = 30°

Ans :

H

max

185.

LE oc:45-i-3—0:60O

2
* eI T 0T = 90° — 60°
=30°

186. A ball is projected vertically upward with a
certain velocity. It takes 40 seconds for its
upwards journey. The time taken for its
downward journey is

T Tig fAfvem o & | SEaEr W E AR

grm (Konkan Railway SSE 2015) At @ St %1 g SR W 3 o 40 9. T
(a) 20 m/20 7. (b) 40 m/40 . & T 36 e &t A # fora e wua g 5l
(c) 80 m/80 . d) 160 m/160 1. (a) 10s/10 9. (b) 20 /20 3.
Ans : (d) 89 ST & 5, (c) 30s/30 9. (d) 40 s/40 9.
T SR G, S sin2o = 1 AT o = 45° (RRB Bhopal SSE 09.09.2012)
2. 2. o 2 Ans : (d)
R Ty R=u s1n2a=u sin2x 45 _u () ; =0 £TT
g g g u=0
Y SR EI, S sin2a = 1 AT o = 45° I i
1
He u’sino_ u”sin’45° _u_2 G
) 2g 2g 4g it ]
u'=Hx4g=40x4x 10=1600 Fig. (1) Fig. (2)
u’ H A FHHR (i) § T W forr (1),
2 p—
R:u__@_mozﬁ . Vfu—gt
g 10 h= hmax
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