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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
nd

 Stage CBT : Short listing of Candidates for the 2
nd

 Stage CBT exam shall be based on the normalized marks 

obtained by them in the 1
st 

Stage CBT Exam. Total number of candidates to be shortlisted for 2
nd

 Stage shall be 15 

times the community wise total vacancy of Posts notified against the RRB as per their merit in 1
st
 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
th

 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 

Applications 

10 10 

Basics of Environment and 

Pollution Control 

10 10 

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
nd

 Stage CBT. 



 5

2
nd

 Stage Syllabus for Mechanical & Allied Engineering Exam Group – JE 

1. 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. 

2. 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. 

3. 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.  

4. 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. 

5. 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, 
CO2, atomic – hydrogen, ultrasonic welding), brief description of MIG & TIG welding. 

6. 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. 

7. 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. 

8. 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. 

9. 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. 

10. 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 hetJe& hejer#ee ØeMve-he$eeW keâe efJeMues<eCe Ûeeš& 
(RRB JE Previous Exam Papers Analysis Chart) 

›eâ.meb. hejer#ee DeeÙeesefpele Je<e& kegâue ØeMve 

RRB JE 2019 

1. RRB JE CBT-II 29.08.2019  100 

2. RRB JE CBT-II 30.08.2019  100 

3. RRB JE CBT-II 31.08.2019  100 

RRB JE 2015 

4. RRB JE 2015 26.08.2015 Shift-I 21 

5. RRB JE 2015 26.08.2015 Shift-II 24 

6. RRB JE 2015 26.08.2015 Shift-III 22 

7. RRB JE 2015 27.08.2015 Shift-I 25 

8. RRB JE 2015 27.08.2015 Shift-II 26 

9. RRB JE 2015 27.08.2015 Shift-III 21 

10. RRB JE 2015 28.08.2015 Shift-I 18 

11. RRB JE 2015 28.08.2015 Shift-II 20 

12. RRB JE 2015 28.08.2015 Shift-III 22 

13. RRB JE 2015 29.08.2015 Shift-I 24 

14. RRB JE 2015 29.08.2015 Shift-I 19 

15. RRB JE 2015 29.08.2015 Shift-I 23 

16. RRB JE 2015 30.08.2015 Shift-III 22 

17. RRB JE 2015 01.09.2015 Shift-I 20 

18. RRB JE 2015 01.09.2015 Shift-II 21 

19. RRB JE 2015 01.09.2015 Shift-III 19 

20. RRB JE 2015 02.09.2015 Shift-I 18 

21. RRB JE 2015 02.09.2015 Shift-II 17 

22. RRB JE 2015 02.09.2015 Shift-III 18 

23. RRB JE 2015 03.09.2015 Shift-I 15 

24. RRB JE 2015 03.09.2015 Shift-II 19 

25. RRB JE 2015 03.09.2015 Shift-III 20 

26. RRB JE 2015 04.09.2015 Shift-II 18 

27. RRB JE 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 
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RRB JE/Sr. SE Exam 2014 

30. 
RRB JE (Bilaspur/Kolkata/Mumbai/Guwahati) 
2014 

14.12.2014 SET : 01 Red 
Paper 

20 

31. RRB JE (CHENNAI) 2014 
14.12.2014 SET : 02 Red 
Paper 

26 

32. RRB JE (Bilaspur/Guwahati/Patna) 2014 
14.12.2014 SET : 03 Green 
Paper 

25 

33. RRB JE (Muzaffarpur) 2014 
14.12.2014 SET : 04 Green 
Paper 

28 

34. RRB JE (Bilaspur/Guwahati) 2014 
14.12.2014 SET : 05 Yellow 
Paper 

31 

35. 
RRB JE 
(Patna/Muzaffarpur/Chennai/Ahmedabad/ 
Bangalore) 2014 

14.12.2014 SET : 06 Yellow 
Paper 

21 

36. RRB Sr. SE (Bilaspur/Secunderabad) 2014 
21.12.2014 SET : 07 Red 
Paper 

18 

37. RRB Sr. SE (Bilaspur/Secunderabad) 2014 
21.12.2014 SET : 08 Green 
Paper 

25 

38. RRB Sr. SE (Bilaspur/Secunderabad) 2014 
21.12.2014 SET : 09 Yellow 
Paper 

21 

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. JMRC JE 2012 23.12.2012 50 

50. NMRC JE 2017 05.03.2017 75 

51. JMRC JE 2017 10.06.2017 50 

52. BMRCL JE 2019 24 Feb. 2019 75 

OTHER RAILWAY JE & SSE Exams. 

53. RRB Bhubneshwar JE-II 2010 19.12.2010 19 

54. RRB Allahabad JE 2010 19.12.2010 25 

55. RRB Allabahad SSE 2010 19.12.2010 23 
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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-II 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 II 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 
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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. 
RRB Allahabad Junior Engineer-II [Mech. DSL 

(C&W)],  
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 

 

veesš- Ghejesòeâ ØeMve-he$eeW kesâ mecÙekeâ efJeMues<eCe kesâ Ghejevle ceskesâefvekeâue, JE & SSE leLee DevÙe jsueJes hejer#ee mes 
mecyeefvOele kegâue 4300 ØeMveeW keâes DeOÙeeÙeJeej Øemlegle efkeâÙee ieÙee nw~ jsueJes Yeleea yees[& kesâ veÙes hee"Ùe›eâce kesâ Devegmeej 
ØeMveeW keâes mebÙeesefpele efkeâÙee ieÙee nw leeefkeâ ØeMve hetÚves keâer lekeâveerefkeâ keâe ØeefleÙeesefieÙeeW keâes ueeYe efceue mekesâ~ 
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01.  
Ùeebef$ekeâer 

  (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.  

  1. yeueeW kesâ efveÙece SJeb efJeMues<eCe  
  (Law of Forces and Analysis) 

1.  If '' is the angle between two forces P and Q, 

then the angle made by the direction of the 

resultant '' relative to the force P is given by- 

  Ùeefo '' oes yeue P Deewj Q kesâ yeerÛe keâe keâesCe nw, lees 
yeue P kesâ meehes#e heefjCeeceer '' keâer efoMee Éeje yevee 
keâesCe ...................... Éeje ØeoefMe&le efkeâÙee peelee nw~ 

 (a) 1 sin
tan

cos

Q

P Q





  

   
 

 (b) 1 sin
cos

cos

P

Q P





  

   
 

 (c) 1 sin
sin

cos

Q

Q P





  

   
 

 (d) 1 sin
sin

cos

P

P Q





  

   
 

RRB-JE 30.08.2019, Ist Shift  
Ans. (a) :  

 
mecekeâesCe AED mes 

  
sin

tan
cos

Q

P Q





 


uecye
DeeOeej

 

  1 sin
tan

cos

Q

P Q





  

   
 

2.  The force applied on a body of mass 236 kg to 
produce an acceleration of 4 m/s

2
 is- 

  4 ceeršj/meskeWâ[ keâe lJejCe GlheVe keâjves nsleg 236 efkeâ«ee. 
õJÙeceeve Jeeues efheb[ hej ueieeÙee peeves Jeeuee yeue %eele 
keâerefpeS~ 

 (a) 59 N (b) 472 N  
 (c) 944 N (d) 118 N 

RRB-JE 30.08.2019, Ist Shift  
Ans. (c) : lJejCe (a) = 4 m/s

2 
  õJÙeceeve (m) = 236 kg 
  yeue (F) = ma 

  = 4 × 236 

  F = 944 N 
3.  Three forces acting on a rigid body are 

represented in magnitude, direction and line of 
action by the three sides of a triangle taken in 
order. The forces are equivalent to a couple 
whose moment is equal to- 

  Skeâ keâ"esj efheb[ hej keâeÙe&jle leerve yeueeW kesâ heefjceeCe, 
efoMee Deewj ef›eâÙee jsKee keâes ›eâceJeej Skeâ ef$eYegpe keâer leerve 
YegpeeDeeW Éeje ØeoefMe&le efkeâÙee peelee nw~ Ùes yeue Skeâ Ssmes 
yeueÙegice kesâ meceleguÙe nQ, efpemekeâe DeeIetCe& ................... 
kesâ yejeyej neslee nw~ 

 (a) Thrice the area of the triangle 

  ef$eYegpe kesâ #es$eHeâue kesâ leerve iegves 
 (b) Twice the area of the triangle 

  ef$eYegpe kesâ #es$eHeâue kesâ oes iegves  
 (c) The area of the triangle/ef$eYegpe kesâ #es$eHeâue  
 (d) Half the area of the triangle 

  ef$eYegpe kesâ #es$eHeâue kesâ DeeOes 
RRB-JE 29.08.2019, Ist Shift   

Ans. (b) : Skeâ keâ"esj efheb[ hej keâeÙe&jle leerve yeueeW kesâ heefjceeCe, 
efoMee Deewj ef›eâÙee jsKee keâes ›eâceJeej Skeâ ef$eYegpe keâer leerve YegpeeDeeW Éeje 
ØeoefMe&le efkeâÙee peelee nw~ Ùes yeue Skeâ Ssmes yeueÙegice kesâ meceleguÙe nQ, 
efpemekeâe DeeIetCe& ef$eYegpe kesâ #es$eHeâue kesâ oes iegves kesâ yejeyej neslee nw~ 
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4.  If the line of action of all the forces are along 
the same line, then the forces are said to be- 

  Ùeefo meYeer yeueeW efkeâ ef›eâÙee-jsKeeSb Skeâ ner jsKee hej keâeÙe& 
keâjleer nw, lees yeueeW keâes keäÙee keâne peelee nw? 

 (a) Collinear forces/mebbjsKeerÙe yeue 
 (b) Coplanar concurrent forces/meceleueerÙe mebieeceer yeue 
 (c) Non-coplanar non-concurrent forces 

  DemeceleerÙe iewj-mebieeceer yeue 
 (d) Coplanar parallel forces/meceleueerÙe meceeveeblej yeue 

RRB-JE 29.08.2019, Ist Shift   
Ans. (a) : Ùeefo meYeer yeueeW efkeâ ef›eâÙee-jsKeeSb Skeâ ner jsKee hej keâeÙe& 
keâjleer nw, lees yeueeW keâes mebbjsKeerÙe yeue (Collinear forces) keâne 
peelee nw~ 
efpeve meYeer yeueeW keâer ef›eâÙee jsKeeSb Skeâ ner efyevog hej efceueleer nw Deewj Jes 
meYeer yeue Skeâ ner meceleue ceW nes lees Gmes meceleueerÙe mebieeceer yeue 
(Coplanar concurrent forces) keânles nw~ 
peye meYeer yeueeW keâer ef›eâÙee jsKeeSb Skeâ ner efyevog hej veneR efceueleer nw 
Deewj Ùes meYeer yeue efYeVe-efYeVe meceleue (plane) ceW nes lees Fme Øekeâej 
kesâ yeueeW keâes DemeceleueerÙe iewj- mebieeceer yeue (Non-coplanar non-

concurrent forces) keânles nw~ 
efpeve meYeer yeueeW keâer ef›eâÙee jsKeeSb Skeâ ner leue ceW Deewj meceeveeblej yeue 
neslee nw, Gmes meceleueerÙe meceeveeblej yeue (Coplanar parallel 

forces) keânles nw~ 
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- 

  efkeâmeer efoS ieS efoMee cesW keâF& yeueeW kesâ efJeÙeesefpele IeškeâeW 
keâe yeerpeieefCeleerÙe Ùeesie, Gmeer efoMee ceW Gvekesâ heefjCeeceer 
yeue kesâ efJeÙeesefpele Ieškeâ kesâ yejeyej neslee nw~ Fmes 
....................... kesâ ™he ceW peevee peelee nw~ 

 (a) Principle of resolution of forces 

  yeueeW kesâ efJeÙeespeve kesâ efmeæeble 
 (b) All of the options/efJekeâuheeW ceW mes meYeer 
 (c) Principle of transmissibility of forces 

  yeueeW keâer mebÛejCelee keâe efmeæeble 
 (d) Principle of independence of forces 

  yeueeW keâer mJeeJeuebyeve keâe efmeæeble 
RRB-JE 29.08.2019, Ist Shift   

Ans. (a) : efkeâmeer efoS ieS efoMee cesW keâF& yeueeW kesâ efJeÙeesefpele IeškeâeW 
keâe yeerpeieefCeleerÙe Ùeesie, Gmeer efoMee ceW Gvekesâ heefjCeeceer yeue kesâ 
efJeÙeesefpele Ieškeâ kesâ yejeyej neslee nw~ Fmes yeueeW kesâ efJeÙeespeve kesâ 
efmeæeble kesâ ™he ceW peevee peelee nw~ 
6. The horizontal component of tensile force in a 

wire that makes 60
o
 with horizontal and is 

carrying a force of 20 kN is- 

 Gme leej keâe #eweflepe Ieškeâ %eele keâerefpeS, pees #eweflepe mes 
60

o
 keâe keâesCe yeveelee nes Deewj Gme hej 20 kN keâe yeue 

ueielee nes– 
 (a) 30 kN (b) 18 kN 

 (c) 10 kN (d) 25 kN 

RRB JE CBT-II 31.08.2019 IInd Shift   

Ans : (c)  

 
yeue keâe #eweflepe Ieškeâ = 20 cos 60

o
 = 10 kN 

yeue keâe TOJee&Oej Ieškeâ = 20 sin 60
o
 = 10 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:  

 yeueeW kesâ yengYegpe efveÙece kesâ Devegmeej Ùeefo Skeâ efyevog hej 
Skeâ meeLe ueieves Jeeues yeueeW keâer mebKÙee keâes yengYegpe keâer 
YegpeeDeeW Éeje heefjceeCe SJeb efoMee ceW ØeoefMe&le efkeâÙee 
peelee nw, leye Gvekesâ heefjCeeceer kesâ heefjceeCe leLee efoMee 
keâes yengYegpe keâes yevo keâjves Jeeueer Yegpee Éeje efve™efhele 
efkeâÙee peelee nw lees efueÙee ieÙee ›eâce nw~ 

           (RRB Bhubneshwar JE-II 19.12.2010) 

 (a) taken in opposite order /efJehejerle ›eâce ceW 
 (b) taken in same  order /meceeve ›eâce ceW 
 (c) taken in any order /efkeâmeer Yeer ›eâce ceW 
 (d) taken in opposite order not required 

  efJehejerle ›eâce ceW uesvee DeeJeMÙekeâ vener nw~ 
Ans : (a) yeueeW kesâ yengYegpe kesâ efveÙece (Law of Polygon of 

Forces)–Ùeefo Skeâ efyevog hej ueieves Jeeues yeueeW keâes Skeâ yevo 
yengYegpe Éeje ØeoefMe&le efkeâÙee peelee nw, leye yeue meecÙeeJemLee ceW nesiee 
leLee Gvekesâ heefjCeeceer kesâ heefjceeCe leLee efoMee kesâ yengYegpe keâes yebo  
keâjves Jeeueer Yegpee keâes Gmekesâ efJehejerle ›eâce ceW efueÙee peelee nw~  
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............ 
 Skeâ [^ce, efpemekeâe Yeej 60 N nw leLee 40 kgf heeveer Yeje 

nw efpemes Skeâ heefnÙee Oegje kesâ Éeje 120 N kesâ ØeÙeeme mes 
Skeâ kegâSb mes G"eÙee pee jne nw~ Fmekeâe Ùeebef$ekeâ ueeYe 
(MA) nesiee~ 

 (a) 0.83 (b) 4.5 
 (c) 3.77 (d) 3 

DMRC JE 17.04.2018, 4:30-6:45pm 
Ans :  (c) [^ce keâe Yeej (W) = 60 N 

G"eÙes peeves Jeeues heeveer keâe Yeej = 40 kgf = 40 × 9.81 N 

ØeÙeeme P = 120 N 

Q  Ùeebef$ekeâ ueeYe (MA) 
W 60 40 9.81

3.77
P 120
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9. The force applied on a body of mass 100kg to 

produce an acceleration of 5 m/s
2
, is 

 100 kg õJÙeceeve Jeeues efheb[ ceW 5 ceer/mes2 keâe lJejCe 
GlheVe keâjves kesâ efueS Gme hej ueieeÙee ieÙee yeue nesiee- 

 (a) 20 N/20 vÙetšve 
 (b) 100 N/100 vÙetšve 
 (c) 500 N/500 vÙetšve 
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Bhopal SSE 09.09.2012) 

Ans : (c) õJÙeceeve (m) = 100 kg  

 lJejCe (a) = 5 ceer/mes2 
 yeue = m × a = 100 × 5 

    F = 500 N 
10. The law of parallelogram of forces gives the 

resultant of /yeue kesâ meceeveevlej ÛelegYeg&pe keâe efveÙece 
efvecve ceW mes efkeâmekeâe heefjCeece oslee nw? 

 (a) Parallel forces/meceeveevlej yeue 
 (b) Two coplanar concurrent forces 

  oes meceleueerÙe mebieeceer yeue 
 (c) Like parallel forces/meceefoMe meceeveevlej yeue 

 (d) Non Coplanar concurrent forces 

  iewj-meceleueerÙe mebieeceer yeue 
DMRC JE 22.09.2017 

RRB Bhopal Section Engineer, 24.11.2002 

Ans : (b) yeueeW kesâ meceevlej ÛelegYeg&pe kesâ efveÙece Éeje heefjCeeceer yeue 
oes meceleueerÙe mebieeceer yeueeW keâe efveOee&jCe keâjlee nw~ 

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..... 
 meYeer yeueeW kesâ heefjCeeceer kesâ ØeÙeesie efyebog nw pees efvekeâeÙe ceW 

Skeâ efveef§ele De#e kesâ ÛeejeW Deesj IetCe&ve keâe keâejCe yevelee 
nw Gmes .......... ™he ceW peevee peelee nw~ 

 (a) center of gravity/ieg®lJe kesâvõ 

 (b) the point of metacentre/DeehueJe keWâõ keâer efyebog 
 (c) point of suspension/efveuebyeue efyebog 
 (d) centre of percussion/DeeIeele keWâõ 

(Konkan Railway TA 2017) 

Ans : (d) pees efveefMÛele Oegjer kesâ ÛeejeW Deesj IetCe&ve keâe keâejCe yevelee 
nw Gve meYeer yeuees kesâ heefjCeecemJe™he kesâ ØeÙeesie keâer efyevog keâes DeeIeele 
keWâõ keânles nQ~ Fme efyevog keâes mebIešdÙe efyevog Yeer keânles nw~ 
12. Which equilibrium is used for two forces? 
 oes yeueeW kesâ efueS keâewve-meer meecÙeeJemLee ØeÙegòeâ nesleer nw? 
 (a) Same line of action/meceeve ef›eâÙee jsKee 
 (b) Equal in magnitude/heefjceeCe ceW meceeve 
 (c) Opposite in direction/efoMee ceW efJehejerle 
 (d) All of the above options/GheÙeg&keäle meYeer efJekeâuhe 

DMRC JE 17.04.2018 12:15-2:30 PM 

RRB Bhopal & Mumbai Apprentice Section 

Engg. 23.03.2003 

Ans : (d) oes yeue Ùeefo meceeve heefjceeCe (magnitude) kesâ, Skeâ ner 
ef›eâÙee jsKee hej leLee efJehejerle efoMee ceW neW, Fme efmLeefle ceW heefjCeeceer 
MetvÙe nesieer, efpememes oesveeW yeue meecÙeeJemLee (equilibrium) ceW neWies~ 

 
 F1 = F2 

lees,  1 2F F 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 

 Ùeefo leerve meceleueerÙe mebieeceer yeue efyevog O hej keâeÙe& 
keâjkesâ meecÙeJemLee ceW nw lees T1/T2 SJeb T1/T3 yeueeW kesâ 
Devegheele ›eâceMe: ..............neslee nw~ 

 

 (a) 3  and
3

2
  (b) 

3

2
 and 3   

 (c) 1 and
1

2
  (d) 

1

2
 and 1 

(RRB Allabahad SSE 19.12.2010) 
Ans : (a)  

 
uee@ceer kesâ ØecesÙe mes– 

 1
T

sin120
 = 2

T

sin150
 = 3T

sin90
  

mecyevOe (1) Je (2) mes– 

  1
T

sin120
 = 2

T

sin150
  1T

3

2

 = 2T

1

2

  

Dele:  1

2

T
3

T
   

leLee mecyevOe (1) Je (3) mes– 

 1T

3

2

 = 3T

1
  1

3

T 3

T 2
   

14. Two equal forces are acting at a point with an 
angle of 60° between them the resultant is 

50 3 N, the magnitude of each force will be 
 oes meceeve yeue efkeâmeer efyevog hej 60° kesâ keâesCe hej 

keâeÙe&Meerue nQ lees heefjCeeceer 50 3 N nw~ ØelÙeskeâ yeue keâer 
cee$ee nesieer 

 (a) 100 N (b) 150 N 
 (c) 50 N (d) 50 3 N 

(RRB Mumbai JE 05.10.2008) 
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Ans : (c) efoÙee nw, 
 R = 50 3 N  
  = 60° 
 peye oes yeue meceeve nes lees Fvekeâe heefjCeeceer– 

 R = 2Pcos
2


 

 50 3 =
60

2 P cos
2

   

 P 50 N  
15. Two equal forces of magnitude 10 Newton act 

at an angle of 90°. Their resultant is equal to: 
10 vÙetšve Jeeues Deekeâej kesâ oes meceeve yeue 90° kesâ keâesCe 
hej keâeÙe& keâjles nQ~ Gvekeâe heefjCeeceer efkeâmekesâ yejeyej 
nesiee: 

 (a) 10 N (b) 10 2 N 
 (c) 10 3 N (d) 20 N 

(RRB Mumbai SSE 19.12.2010)   

Ans. (b) R = 2 2P Q 2PQcos     

 R =
2 2

10 10 2 10 10 cos90        

 R = 100 100   

 R = 10 2  N 
16.  Choose the CORRECT option regarding the 

effect of forces acting on the body? 

  Jemleg hej ueieeS ieÙes yeue kesâ ØeYeeJe kesâ efJe<eÙe ceW keâewve-
mee efJekeâuhe mener nw? 

 (a) Introduces internal stress. 

  Deebleefjkeâ Øeefleyeue keâe Glhevve nesvee 
 (b) Balance the other forces acting on it. 

  Jemleg hej ueieves Jeeues DevÙe yeueeW keâe meblegueve 
 (c) Retard its motion/ieefle keâes Oeercee keâjvee 
 (d) All option are correct/meYeer efJekeâuhe melÙe nw 

(DMRC JE 2013) 

Ans. (d) : efkeâmeer Jemleg hej yeue ueieeves mes efvecve ØeYeeJe GlheVe neslee nw~ 
(i) ieefle keâes leer›e DeLeJee Oeercee keâjvee 
(ii) Jemleg hej ueieves Jeeues DevÙe yeueeW keâe mevlegueve keâjvee 
(iii) Deevleefjkeâ Øeefleyeue Je efJeke=âefle GlheVe keâjvee~ 
yeue keâes Øeoe|Mele keâjves kesâ efueS cee$ee (Magnitude), efoMee 
(Direction), ef›eâÙee jsKee (Line of Action) leLee ef›eâÙee efyevog 
(point of application) ÛeejeW keâer DeeJeMÙekeâlee nesleer nw~  
17. The resultant force of five coplanar forces can 

be found out by / heeBÛe meceleueerÙe yeueeW keâe 
heefjCeeceer....................kesâ Éeje Éeje %eele efkeâÙee pee 
mekeâlee nw–  

 (a) Law of polygon/yengYegpe keâe efveÙece 
 (b) Laws of equilibrium/meecÙeJemLee keâe efveÙece 
 (c) Law of parallelogram/meceevlej ÛelegYeg&pe keâe efveÙece 
 (d) Lami's Theorem/uee@ceer keâe ØecesÙe 

DMRC JE 17.04.2018 12:15-2:30 PM 
Ans : (a) heeBÛe meceleueerÙe yeueeW keâe heefjCeeceer ‘‘yengYegpe kesâ efveÙece’’ 
Éeje %eele efkeâÙee pee mekeâlee nw~ 
oes meceleueerÙe yeueeW keâe heefjCeeceer ‘‘meceevlej ÛelegYeg&pe efveÙece’’ Éeje 
%eele efkeâÙee pee mekeâlee nw, peyeefkeâ leerve yeueeW keâe heefjCeeceer ‘‘ef$eYegpe kesâ 
efveÙece’’ Éeje %eele efkeâÙee peelee nw~ 

18. Point of application of all force in concurrent 
system is: 

 mebieeceer ØeCeeueer ceW meYeer yeueeW keâe hJeeFbš Dee@Heâ 
DehueerkesâMeve (ef›eâÙee efyevog) neslee nw- 

 (a) one point/Skeâ efyevog hej 
 (b) two point/oes efyevog hej 
 (c) perpendicular plane/uecyeJele leue hej 
 (d) plane/Skeâ leue hej 

(DMRC 18.02.2017, 8.30 a.m) 
Ans : (a) efkeâmeer Jemleg hej ueies meYeer yeueeW keâe ef›eâÙee efyevog Ùeefo Skeâ 
ner efyevog hej keâeÙe&jle nes, lees Gmes mebieeceer yeue keânles nQ~ 
Skeâ leueerÙe yeue (Single Plane force) -efkeâmeer efheC[ hej keâeÙe& 
keâjves Jeeues meYeer yeue Skeâ ner leue ceW neW~ 
meceevlej yeue (Parallel force)-efpeve yeueeW keâer ef›eâÙee jsKeeSB 
Skeâ-otmejs kesâ meceevlej nQ, GvnW meceevlej yeue keânles nw~  
19. What term is used for the combined effect of 

all the forces on a body? 
 Skeâ efheC[ hej meYeer yeueeW kesâ mebÙegòeâ ØeYeeJe kesâ efueS 

efkeâme Meyo keâe ØeÙeesie efkeâÙee peelee nw? 
 (a) Load/Yeej  
 (b) Stress/Øeefleyeue  
 (c) Strain/efJeke=âefle  
 (d) None of the above/FveceW mes keâesF& veneR  

(DMRC JE 20.04.2018) 

RRB Bhopal & Mumbai Apprentice Section  

Engg. 23.03.2003 

Ans : (a) Skeâ efheC[ hej meYeer yeueeW kesâ mebÙegòeâ ØeYeeJe kesâ efueS Yeej 
Meyo keâe ØeÙeesie efkeâÙee peelee nw~ 
efkeâmeer DeJeÙeJe hej ueieves Jeeues Jee¢e yeueeW kesâ mebÙegkeäle ØeYeeJe keâes yeesPe 
DeLeJee Yeej keânles nQ~ hegue hej ieeÌ[er keâe Yeej, ›esâve Éeje G"eÙee ieÙee 
Yeej, oerJeejeW hej JeeÙeg DeLeJee peue oeye Deeefo yeesPe kesâ efJeefYevve ™he 
nw~ yeue kesâ meceeve ner Yeej keâes keâF& Øekeâej mes Jeieeake=âle efkeâÙee peelee nw– 
(i) Ûeue Yeej DeLeJee heefjJele&veerÙe Yeej (Live Load) 
(ii) DeÛeue Yeej (Dead Load) 
(iii) peÌ[lJe Yeej (Inertia Load) 
20.  The dimensional formula of the force is––––––– 

  yeue keâe efJeceerÙe met$e ________ nw 
 (a) MLT

2
 (b) MLT

–2 

 (c) MLT
–1

 (d) ML
–1

T
–1

 

(Konkan Railway STA 2017) 

Ans. (b) : yeue Jen Jee¢e keâejkeâ nw pees efkeâmeer efheC[ hej keâeÙe&jle nes 
lees Gmekeâer efmLeefle ceW heefjJele&ve keâjlee nw DeLeJee heefjJele&ve keâjves keâe 
ØeÙeeme keâjlee nw~  
vÙetšve kesâ ieefleefJe<eÙekeâ efÉleerÙe efveÙeceevegmeej 

 F = 
d(mv)

dt
=

dv
m

dt
= ma 

 m = 1kg leLee a = 1m/s
2
 

 F =
2

m
1kg

s
 = 1 N 

 F =
 

2

ML

T  
= [MLT

2
]  
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21. Two forces act at an angle of 120
0
. If the 

greater force is 50 N and their resultant is 

perpendicular to the smaller force, the smaller 

force is ........ N 
 oes yeue 120

0 keâesCe hej ueieles nQ~ yeÌ[e yeue 50 vÙetšve 
Deewj Gvekeâe heefjCeeceer Úesšs yeue kesâ uecyeJele nw lees Úesše 
yeue ......... vÙetšve nesiee– 

 (a) 20 (b) 25 
 (c) 30 (d) 35 

(RRB Kolkata Diesel JE 25.10.2009) 
Ans : (b)  

 
  = 120° 

  = 90° 

 P = 50 N 

 Q = ? 

ceevee P > Q 

Q tan =
Psin

Q Pcos


 

 

 tan90° =
50 sin120

Q 50 cos120

 
  

 

 Q + 50  cos120° = 0 

 Q 25 N  

22. A weight of 1000 N is supported by two chains 

as shown in Figure. What will be the tension in 

Chain-1 and Chain-2 respectively? 
 Skeâ 1000 N keâe Yeej oes ÛesveeW kesâ menejs efÛe$e kesâ 

Devegmeej ueškeâe nw~ Ûesve-1 SJeb Ûesve-2 ceW leveeJe keäÙee 
nesiee? 

  
 
 (a) 500 N; 866 N (b) 500 N; 433 N 
 (c) 1000 N; 866 N (d) 1000 N; 433 N 

(RRB Jammu JE 25.10.2009) 

RRB Bhopal Section Engineer, 24.11.2002 

Ans : (a)  

 

ueeceer ØecesÙe mes– 

 
0

2

0

1

12015090

1000

Sin

T

Sin

T

Sin
  

 1T 500 N  

 2T 866.6 N  

Dele: Ûesve-1 ceW leveeJe 500 N leLee Ûesve-2 ceW leveeJe 866.6 N 

nesiee~ 
23. The algebric sum of all the force acting on a 

body is zero, then the body may be in 
equilibrium provide the force are 

 Ùeefo Skeâ efheC[ hej meejs ueies ngS yeueeW keâe yeerpeerÙe Ùeesie 
MetvÙe nw lees efheC[ meecÙeeJemLee ceW nesiee Ùeefo yeue 
efvecveefueefKele nw– 

(RRB Malda SSE 25.10.2009) 
 (a) Parallel/meceeveevlej 
 (b) Like parallel/meceeve meceeveevlej 
 (c) Unlike parallel/Demeceeve meceeveevlej 
 (d) Concurrent/mebieeceer 
Ans : (d) Ùeefo Skeâ efheC[ hej meejs ueies ngS yeueeW keâe yeerpeerÙe Ùeesie 
MetvÙe nw lees efheC[ meecÙeeJemLee ceW nesiee Ùeefo yeue mebieeceer nw~ 
24. If a number of forces are acting at a point, the 

resultant will be inclined at an angle  with the 
horizontal, such that 

 Ùeefo yeueeW keâer mebKÙee Skeâ efyevog hej keâeÙe& keâjleer nw lees 
GOJee&Oej ™he ceW  keâesCe hej ØeefleheefjCeeceer keâe PegkeâeJe 
Fme Øekeâej nesiee efkeâ 

 (a) tan = H / V    
 (b) tan = V / H    
 (c) tan = V H    
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Allahabad JE 25.10.2009) 
Ans : (b) Ùeefo efkeâmeer efheC[ hej keâF& yeue keâeÙe& keâj jns nw lees 

Gvekeâe heefjCeeceer yeue 2 2R= ( ) ( )H V   
leLee heefjCeeceer yeue keâe #eweflepe (Horizontal) mes PegkeâeJe '' keâe ceeve 

tan
V

H
 


 mes %eele efkeâÙee peelee nw~  

Ùee  = 
1

tan
V

H

 
  

 

peneB V   efheC[ hej ueie jns yeueeW kesâ GOJee&Oej Ieškeâes keâe Ùeesie  
H  efheC[ hej ueie jns yeuees kesâ #eweflepe IeškeâeW keâe Ùeesie 

25. What is the effect of force applied on a rigid  
body?/Skeâ keâ"esj Jemleg hej ueieeS ieÙes yeue keâe keäÙee 
ØeYeeJe neslee nw? 

 (a) acceleration/lJejCe 
 (b) retardation/cebove 
 (c) changing direction of motion 
  ieefle keâer efoMee ceW heefjJele&ve 
 (d) all of the above/Thej kesâ meYeer 

(Konkan Railway SSE 2015) 
Ans : (d) Skeâ keâ"esj Jemleg hej ueieeÙes ieÙes yeue kesâ ØeYeeJe kesâ keâejCe 
lJejCe, cebove, leLee ieefle keâer efoMee ceW heefjJele&ve GlheVe neslee nw~ 
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26. ..................... is the force or torque that is 
necessary just to initiate motion from rest. 

 ............. Jen yeue Ùee DeeIetCe& nw efpemekeâer DeeJeMÙekeâlee 
kesâJeue efJeßeece mes ieefle ØeejbYe keâjves kesâ efueS nw~ 

 (a) Backlash/efheÛÚš (yewkeâuesMe) 
 (b) Terminal/DeblÙe (šefce&veue) 
 (c) Static calibration 

  mLeweflekeâ DebMeekeâve (mšsefškeâ kewâefueyeÇsMeve) 
 (d) Stiction/efmškeâMeve 

(RRB Patna JE 25.10.2009) 
Ans : (d) efmškeâMeve Jen yeue Ùee DeeIetCe& nw efpemekeâer DeeJeMÙekeâlee 
kesâJeue efJeßeece mes ieefle ØeejbYe keâjves kesâ efueS nw~ 
27. If the resultant of two forces P and Q acting at 

an angle  makes an angle  with the force P, 

then :/Ùeefo oes yeue P SJeb Q keâe heefjCeeceer  keâesCe hej 
keâeÙe& keâj jns nw Deewj yeue P kesâ meeLe  keâesCe yeveelee 
nw, leye.......... 

 (a) 
P sin

tan =
P + Qcos





 

 (b) 
P cos

tan =
P + Q cos





 

 (c) 
Q sin

tan =
P + Q cos





 

 (d) 
Q cos

tan =
P + Q sin





 

 (RRB Bhopal TM SSE 25.10.2009) 

RRB Secunderabad Section Engineer  

(Mech.) 29.06.2008 

Ans : (c) Ùeefo oes yeue P SJeb Q Skeâ-otmejs mes '' keâesCe hej 
keâeÙe&jle nQ, leye Gvekeâe heefjCeeceer– 

 
2 2

R P Q 2PQcos     

Ùeefo heefjCeeceer (R) yeue P kesâ meeLe  keâesCe hej nw, leye heefjCeeceer 
keâesCe– 
 ACE ceW– 

  
CE CE

tan
AE AD DE

uecye
DeeOeej

   


 

 AD PQ leLee DE = Qcos, CE = Qsin

leye– 
Qsin

tan
P Q cos


 

 
 

28. How can the resultant of two forces P and Q 
(such that P > Q) acting along the same 
straight line, but in opposite direction be given 
as? 

 oes yeue P Deewj Q keâe heefjCeeceer yeue (Fme Øekeâej nw efkeâ 
(P > Q) pees meceeve mejue jsKee kesâ efJehejerle efoMee ceW 
keâeÙe& keâjlee nw, efkeâme Øekeâej JÙeòeâ efkeâÙee pee mekeâlee nw? 

 (a) P  + Q (b) P – Q  
 (c) P/Q (d) Q/P 

(RRB Chandigarh SSE 09.09.2012) 
Ans : (b) oes yeue P Deewj Q keâe heefjCeeceer yeue (Fme Øekeâej nw efkeâ 
P > Q) pees meceeve mejue jsKee kesâ efJehejerle efoMee ceW keâeÙe& keâjlee nw~ 
lees Fmes P-Q kesâ ™he ceW JÙeòeâ efkeâÙee peeSiee~ 
peye oes yeuees P Deewj Q kesâ yeerÛe keâesCe  = 0

o
 nes lees Jes Skeâ ner 

efoMee ceW keâeÙe& keâjles nw~ 
Dele:  R = P + Q  

29. When can the forces be called as Non-coplaner 
non-concurrent forces? 
keâye efkeâmeer yeue keâes iewj-meceleueerÙe iewj-mebieeceer yeue 
keâne pee mekeâlee nw? 

 (a) Meet at one point, but their lines of action do 
not lie on the same plane/peye Jes Skeâ efyevog hej 
efceueles nQ uesefkeâve Gvekesâ keâeÙe& keâer jsKee meceeve meceleue 
hej efmLele veneR nesles nQ 

 (b) Do not meet at one point and their lines of 
action do not lie on the same plane 

  peye Jes Skeâ efyevog hej veneR efceueles nQ Deewj Gvekesâ keâeÙe& 
keâer jsKee meceeve meceleue hej efmLele veneR nesles nQ 

 (c) Do not meet at one point and their lines of 
action lie on the same plane/peye Jes Skeâ efyevog 
hej veneR efceueles nw Deewj Gvekesâ keâeÙe& keâer jsKee meceeve 
meceleue hej efmLele nesles nQ 

 (d) Meet at one point and their line of action lie 
on the same plane/peye Jes Skeâ efyevog hej efceueles nQ 
Deewj Gvekesâ keâeÙe& keâer jsKee meceeve meceleue hej efmLele nesles nQ 

(RRB Jammu SSE 09.09.2012) 
Ans : (b) efkeâmeer yeue keâes iewj meceleueerÙe, iewj mebieeceer yeue keâne 
peelee nw peye Jes Skeâ efyevog hej veneR efceueles nwb Deewj Gvekesâ keâeÙe& keâer 
jsKee meceeve meceleue hej efmLele veneR nesles nw~ 
30. When a body slides down an inclined surface, 

the acceleration (f) of the body is given by : 
 peye efkeâmeer Pegkesâ ngS leue ceW keâesF& Jemleg efHeâmeueleer nw, lees 

Jemleg keâe lJejCe ....... Éeje efoÙee peelee nw– 
 (a) f = g (b) f = g sin  
 (c) f = g cos  (d) f = g tan  

(RRB Allahabad JE 09.09.2012) 
Ans : (b) peye efkeâmeer Pegkesâ ngS leue ceW keâesF& Jemleg efHeâmeueleer nw, lees 
Jemleg keâe lJejCe f = g sin Éeje efoÙee peelee nw~  

 
31. What is the SI unit of force? 
 yeue keâer SI FkeâeF& keäÙee nw? 
 (a) Dyne/[eFve (b) Newton/vÙetšve 
 (c) Kilogram/efkeâuees«eece (d) Watt/Jeeš 

(DMRC 18.02.2017, 8.30 a.m) 
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Ans : (b) F = ma 

yeue · õJÙeceeve  lJejCe 

yeue · efkeâ«ee  2
ceeršj

meskeâsC[
 

 
2

m
F kg in MKS system

s
 ceW 

 CGS ceW yeue keâer FkeâeF& - [eFve 
 SI ceW yeue keâer FkeâeF& - vÙetšve 
32. Which of the following concurrent forces 

cannot have a resultant of 4 N 

 efvecve ceW mes keâewve mes meceJeleea yeueeW keâe heefjCeeceer yeue 
4N ceeve keâe veneR nes mekeâlee nw– 

 (a) 2N and 4N/2N Deewj 4N 
 (b) 2N and 6N/2N Deewj 6N 
 (c) 2N and 8 N/2N Deewj 8 N 
 (d) All of these/Ùes meYeer 

(BMRCL JE 24 Feb. 2019) 

Ans : (c) 2N Deewj 8 N keäÙeebsefkeâ 2N Je 8N keâe DeefOekeâlece Je 
vÙetvelece heefjCeeceer ceeve 10N Je 6N nw pees efkeâ 4N kesâ hejeme kesâ 
yeenj nw~  
Ùes oesveeW yeue Skeâ otmejs mes efkeâmeer Yeer keâesCe hej keâeÙe& keâjW efkeâvleg 
Fvekeâe heefjCeeceer 10N Je 6N kesâ yeerÛe ceW ner efceuesiee~ 

33. Four forces P, 2P, 3P & 4P act along the sides of a 

square, taken in order, The resultant force is 

 Ûeej yeue P, 2P, 3P SJeb 4P efkeâmeer Jeie& keâer Ûeej 
YegpeeDeeW kesâ ›eâce mes keâeÙe&jle nQ, Fvekeâe heefjCeeceer yeue 
keäÙee nesiee? 

 (a) zero/MetvÙe (b) 5P  
 (c) 2 2P  (d) 2P 

(RRB Bhubneshwar JE II 29.11.2008) 
Ans : (c)  


 V = 4P – 2P = 2P 

 H = 3P – P = 2P 

        2 2 2 2
2 2R H V P P         

 2 2R P  

34. The unit of moment is 

 DeeIetCe& keâer FkeâeF& nesleer nw– 
 (a) N/m/vÙetšve/ceeršj  
 (b) N-m/vÙetšve-ceeršj 
 (c) N/m

2/vÙetšve/ceeršj2 
 (d) N-m/sec/vÙetšve-ceeršj/meskeâC[ 

(RRB Malda SSE 25.10.2009) 

Ans : (b) efkeâmeer efyevog hej ueieves Jeeues yeue leLee yeue keâer ef›eâÙee 
jsKee mes uecyeJeled otjer kesâ iegCeveheâue keâes yeue DeeIetCe& keânles nQ~ 
   = F.d 

Fmekeâer FkeâeF& vÙetšve-ceeršj (N-m) nesleer nw~ 
35. Forces are called concurrent when their lines 

of action meet at. 
 yeueeW keâes mebieeceer keâne peelee nw peye Gvekeâer keâeÙe& jsKee  

efceueleer nw~ 
 (a) One point/Skeâ efyevog hej 
 (b) Two points/oes efyevogDeeW hej 
 (c) A Plane/Skeâ melen hej 
 (d) Perpendicular planes/uecyeJele melen hej 

(RRB Bhubneshwar JE-II 19.12.2010) 

Ans : (a) mebieeceer yeue (Concurrent Force) -efpeve yeueeW keâer 
ef›eâÙee jsKeeÙeW Skeâ ner efyevog hej efceueleer nw~ Gmes mebieeceer yeue keânles nw~ 
Demebieeceer yeue (Non-concurrent Force) -efpeve yeueeW keâer 
ef›eâÙee jsKeeÙeW Skeâ efyevog hej veneR efceueleer nw~ Gmes Demebieeceer yeue 
keânles nQ~ 
36. A Rigid body is subjected to non-coplaner 

concurrent force system of the body is to 
remain in a state of equilibrium, then 

 Skeâ ÂÌ{ efheC[ hej DemeceleueerÙe mebieeceer yeue lev$e ueie 
jne nw, efheC[ meecÙeeJemLee ceW nesiee Ùeefo 

 (a) Fx = Fy = Fz = 0 (b) Mx = My = 0 

 (c) My = Mz = 0 (d) My  Mz = 0 
(RRB Mumbai SSE 05.10.2008) 

Ans : (a)  

 
leerveeW De#e X, Y, Z hej ›eâceMe: F1, F2, F3, F4, F5 yeue keâeÙe& keâj 
jns nQ~ efheC[ kesâ meecÙeeJemLee kesâ efueS DeeJeMÙekeâ nw~ 
 Fx = 0 

 Fy = 0 

 Fz = 0 

37. Force acting on a rope in a tug of war, is an 
example of : 

 jmmeekeâmeer ceW jmmeer hej ueieves Jeeuee yeue Skeâ GoenjCe nw : 
 (a) Collinear force/mecejwKeerÙe yeue 
 (b) Coplanar force/meceleueerÙe yeue 
 (c) Coplanar concurrent force/meceleueerÙe mebieeceer yeue 
 (d) Coplanar non-concurrent force 

  meceleueerÙe iewj mebieeceer yeue 
(RRB Mumbai JE 19.12.2010) 

Ans : (a) jmmeekeâmeer ceW jmmeer hej ueieves Jeeuee yeue mecejwKeerÙe 
yeue (Collinear Force) keâe GoenjCe nw~ 
mebjsKeerÙe yeue (Colinear Force) : Jes yeue pees Skeâ ner ef›eâÙee 
jsKee hej efmLele nesles nw mebjsKeerÙe yeue keânueeles nw~ 
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38. Two equal forces are acting at a point with an 
angle of 60

0
 between them. The magnitude of 

each force, if the resultant force is 36 N, is : 

 oes yejeyej yeue Skeâ efyebog hej 60
0 kesâ keâesCe hej keâeÙe& keâj 

jns nQ~ Ùeefo heefjCeeceer yeue 36 N nes lees ØelÙeskeâ yeue keâer 
cee$ee nesieer~  

 (a) 15.63 N (b) 25.12 N 
 (c) 20.78 N (d) 17.89 N 

(RRB Mumbai SSE 19.12.2010) 

Ans : (c) 2 2R P Q 2PQ.cos     ( = 60
0
) 

 2 2 2 0
36 P P 2P .cos 60 P Q     

2 2
36 2P P   

2
36 3P  
36 3 P  

P 3 36   
P 20.78N  

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

 Skeâ efyevog hej keâeÙe& keâj jns oes yejeyej yeue meecÙeeJemLee 
ceW nQ~ oesveesb yeueeW kesâ yeerÛe kesâ keâesCe keâe ceeve nesiee : 

 (a) 0
0
 (b) 45

0
 

 (c) 90
0
 (d) 180

0 

(DMRC JE 2013) 

Ans : (d) R = 2 2P Q 2PQ cos   

Q yeue meecÙeeJemLee ceW nQ  
R 0 & P Q    

  2 2 20 P P 2P cos     
 cos 1    
 cos cos180    
    180    
Dele: Skeâ efyevog hej keâeÙe& keâj jns oes yejeyej yeue meecÙeeJemLee ceW 
nQ~ oesvees yeueeW kesâ yeerÛe kesâ keâesCe keâe ceeve 180

0 nesiee~ 
40.  An electric light fixture weighing 200 N is 

supported (as shown in figure). Determine 
tensile force in wire BC. 

Skeâ efJeÅegleerÙe ØekeâeMe keâe DevegyebOe (Fixture) efpemekeâe 
Jepeve 200 N (pewmee efkeâ efÛe$e ceW efoKeeÙee ieÙee nw) leej 

BC ceW leveve yeue nesiee? 

 
 (a) 20N (b)    87.5 N 
 (c)158.6 N (d) 120 N 

(RRB Gorakhpur RDSO SSE 25.10.2009) 
RRB Bhopal Section Engineer, 24.11.2002 

Ans : (b) BC ceW leveeJe T1 leLee AB ceW leveeJe T2 nes lees, ueeceer 
kesâ ØecesÙe mes– 

 

 1T

sin155
= 2T

sin130
=

200

sin 75
 

 1T

sin155
=

200

sin 75
 

 T1 =
sin155

200
sin 75





= 87.5 N  

 

  2. IetCe& (Moment) 

41.  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- 

  Ùeefo Skeâ ÂÌ{ efvekeâeÙe hej keâesF& DeeIetCe& ve ueieeÙee peeS, 
lees Fmekesâ peÌ[lJe DeeIetCe& Deewj Fmekeâer IetCe&ve De#e kesâ 
meehes#e keâesCeerÙe Jesie keâe iegCeveHeâue eqmLej jnvee ÛeeefnS, 
Ùen efkeâmekeâe keâLeve nw? 

 (a) Law of parallelogram forces 

  yeueeW keâe meceevlej ÛelegYeg&pe keâe efveÙece 
 (b) Law of polygon of forces 

  yeueeW keâe yengYegpe keâe efveÙece 
 (c) Law of triangular forces 

  yeueeW keâe ef$eYegpe keâe efveÙece 
 (d) Law of conservation of Angular momentum 

  keâesCeerÙe mebJesie kesâ mebj#eCe keâe efveÙece 
RRB-JE 30.08.2019, Ist Shift  

Ans. (d) : Ùeefo Skeâ ÂÌ{ efvekeâeÙe hej keâesF& yee¢e DeeIetCe& ve ueieeÙee 
peeS, lees Fmekesâ peÌ[lJe DeeIetCe& (I) Deewj Gmekeâer IetCe&ve De#e kesâ meehes#e 
keâesCeerÙe Jesie () keâe iegCeveHeâue eqmLej jnlee nw~ Ùen keâesCeerÙe mebJesie kesâ 
mebj#eCe keâe efveÙece (Law of conservation of Angular 

momentum) nw~ 
42.  According to the principle of moments- 

  DeeIetCeeX kesâ efmeæeble (principle of moments) kesâ 
Devegmeej- 

 (a) If a system of coplanar forces is in 

equilibrium, then their algebric sum is 

zero/Ùeefo meceleueerÙe yeueeW (coplanar forces) keâe 
efvekeâeÙe meblegueve ceW nw, lees Gvekeâe yeerpeieefCeleerÙe Ùeesie MetvÙe 
neslee nw 

 (b) Positive and negative couples can be 

balanced/Oeveelcekeâ Deewj $e+Ceelcekeâ yeueÙegice meblegefuele 
nes mekeâles nQ 
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 (c) If a system of coplanar forces is in 
equilibrium, then the algebric sum of their 
moments about any point in their plane is 

zero/Ùeefo meceleueerÙe yeueeW keâe efvekeâeÙe meblegueve ceW nw, lees 
Gme leue ceW eqmLele efkeâmeer efyebog kesâ meehes#e Gvekesâ DeeIetCeeX 
keâe yeerpeieefCeleerÙe Ùeesie MetvÙe nesiee 

 (d) 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/efkeâmeer Yeer 
efyebog hej ueieves Jeeues efkeâmeer Yeer oes yeueeW kesâ DeeIetCeeX keâe 
yeerpeieefCeleerÙe Ùeesie, Gme efyebog hej heefjCeeceer DeeIetCe& kesâ 
yejeyej neslee nw 

RRB-JE 30.08.2019, Ist Shift  
Ans. (c) : DeeIetCeeX kesâ efmeæeble kesâ Devegmeej-Ùeefo efkeâmeer efheC[ hej 
ueies Deveskeâ yeueeW kesâ efkeâmeer efyevog hej IetCeeX keâe yeerpeieefCeleerÙe Ùeesie 
MetvÙe nw, lees efheC[ Ietceves kesâ mevoYe& ceW mevlegueve ceW nesiee DeLeJee Ùeefo 
meceleueerÙe yeueeW keâe efvekeâeÙe meblegueve ceW nw, lees Gme leue ceW eqmLele 
efkeâmeer efyebog kesâ meehes#e Gvekesâ DeeIetCeeX keâe yeerpeieefCeleerÙe Ùeesie MetvÙe 
neslee nw~ 
Jewefjivee@ve keâe ØecesÙe:-efkeâmeer Yeer efyevog hej ueieves Jeeues efkeâmeer Yeer oes 
yeueeW kesâ DeeIetCeeX keâe yeerpeieefCeleerÙe Ùeesie, Gme efyevog hej heefjCeeceer 
DeeIetCe& kesâ yejeyej neslee nw~ 
43.  A block weighing W = 20 kN is resting on an 

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

  W = 20 kN Yeej Jeeuee Skeâ yuee@keâ, #eweflepe mes 30º kesâ 
keâesCe Jeeues Deevele leue hej efJejeceeJemLee ceW jKee ieÙee nw~ 
Deevele leue kesâ meceeveeblej keâeÙe&jle yeue kesâ Ieškeâ keâe 
ceeve %eele keâerefpeS~ 

 (a) 17.32 kN (b) 10 kN 
 (c) 5 kN (d) 14.14 kN 

RRB-JE 29.08.2019, Ist Shift   
Ans. (b) :  

 
Deevele leue kesâ meceeveeblej keâeÙe&jle yeue keâe Ieškeâ 20 sin 30º Deewj 
uecyeJele keâeÙe&jle yeue keâe Ieškeâ 20 cos 30º nesiee, 
meceeveeblej keâeÙe&jle yeue keâe Ieškeâ = 20 sin 30º 

   = 
1

20 10kN
2

   

44.  The centre of gravity of a quadrant of a circle 

lies along its central radius at a distance of 

 efkeâmeer Je=òe kesâ Je=òeheeo keâe ieg®lJe kesâvõ Gmekesâ kesâvõerÙe 
ef$epÙee kesâ DevegefoMe efvecve otjer hej neslee nw : 

 (a) 0.3 R (b) 0.424 R 
 (c) 0.5 R (d) 0.6 R 

(Konkan Railway STA 2017) 
RRB Bangalore Section Engineer  

(Mech.) 01.02.2009 

Ans : (d) efyevog O mes ieg™lJe kesâvõ keâer otjer 
2 R sin

OG
3





 

 

ÙeneB 45º
4


    

Dele: 

8R
OG

3 2

OG 0.6R






 

45. The centre of gravity of a triangle is located at 
the point of ......./Skeâ ef$ekeâesCe  keâer ieg®lJeekeâ<e&Ce keâe 
keWâõ _____ efyebog hej efmLele nw~ 

 (a) intersection of its altitudes 

  Meer<e&-uebye keâe ØeefleÛÚsove 
 (b) intersection of bisector of angles 

  keâesCe kesâ efÉYeepekeâ keâe ØeefleÛÚsove 
 (c) intersection of diagonals/efJekeâCeex keâe ØeefleÛÚsove 
 (d) concurrence of the medians 

  ceeefOÙekeâeDeeW keâe SkeâefÛeòee 
(Konkan Railway TA 2017) 

RRB Secunderabad Section Engineer  

(Mech.) 29.06.2008 

Ans : (d) ef$eYegpe keâe ieg®lJe kesâvõ ceeefOÙekeâeDeeW (Jes jsKeeÙeW pees efkeâmeer 
Meer<e& kesâ meeceves Jeeueer Yegpee keâs ceOÙe efyevog hej efceueleer nw) kesâ keâševe 
efyevog hej neslee nw~  

 
(i) ef$eYegpe keâe ieg®lJe kesâvõ kesâ heefjle: peÌ[lJe DeeIetCe& 

 
3

G

bh
I

36
  

(ii) ef$eYegpe keâe DeeOeej kesâ heefjle: peÌ[lJe DeeIetCe& 

 
3

BC

bh
I

12
   

46. CG of a plane lamina is not at its geometrical 

centre, if it is a: 
meceleue hešue keâe CG Fmekesâ pÙeeefceleerÙe kesâvõ ceW veneR 
neslee, Ùeefo Ùen neslee nw: 

 (a) Circle/Je=òe 
 (b) Square/Jeiee&keâej 
 (c) Rectangle/DeeÙele 
 (d) Right angled triangle/mecekeâesCe ef$eYegpe 

(RRB Kolkata Diesel JE 25.10.2009) 

RRB Bhopal & Mumbai Apprentice Section 
Engg. 23.03.2003   
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Ans. (d) mecekeâesCe ef$eYegpe keâe ieg®lJe kesâvõ (Centre of Gravity) 

Gmekesâ pÙeeefceleerÙe kesâvõ (Geometrical Centre) ceW veneR neslee nQ~ 
peyeefkeâ Je=òe, Jeiee&keâej leLee DeeÙeleekeâej hešue kesâ efueÙes ieg®lJe kesâvõ 
Gmekesâ pÙeeefceleerÙe kesâvõ ceW neslee nQ~ 
47. Three parallel forces F1, F2 and F3 are acting 

on a log as shown in Figure and the body is in 
equilibrium. It force F1 = 250 N and F3 = 1000 
N; and the distance between F1 and F2 is 1.0m, 
then what is the distance of F2 from F3? 

 leerve meceeveevlej yeue F1, F2 leLee F3 Skeâ ueªs hej efÛe$e 
kesâ Devegmeej keâeÙe&jle nw leLee ueªe meblegueve keâer DeJemLee 
ceW nw~ Ùeefo yeue F1 = 250 N leLee yeue F3 = 1000 N nQ 
Deewj F1 Deewj F2 kesâ yeerÛe keâer otjer = 1.0 m nw, leye F3 
Deewj F2 kesâ ceOÙe otjer keäÙee nesieer? 

 

 
 

 (a) 0.50 m (b) 0.25 m 
 (c) 0.75 m (d) 0.15 m 

(RRB Chandigarh SSE 25.10.2009) 
Ans : (b) ceevee F2 mes F3 kesâ yeerÛe keâer otjer = x 

 
0V   

250 + 1000 – F2 = 0 Ùee F2 = 1250 N 

efyevog A kesâ heefjle: IetCe& uesves hej– 
1000 (1 + x) – 1250  1 + 250  0 = 0 

nue keâjves hej x = 0.25 ceeršj 
48. A 16 N force produce a moment of 64 Nm. The 

moment arm is 

 Skeâ 16 N yeue Éeje 64 Nm DeeIetCe& Glhevve neslee nw~ 
DeeIetCe& Deece& efkeâlevee nesiee? 

 (a) 2 m (b) 2 m 

 (c) 8 m (d) 4 m 
(RRB Mumbai C&G JE 25.10.2009) 

Ans : (d) Q  yeue (F) = 16 N 

       T = 64 N m 

yeue DeeIetCe& (T) = yeue (F)  DeeIetCe& Deece& (L) 
    64 = 16  DeeIetCe& Deece& 

DeeIetCe& Deece& = 
64

4m
16

  

 (L) 4mDeeIetCe& Deece&  

49. According to the law of moments, if a number 

of coplanar forces acting on a particle are in 
equilibrium then 

 DeeIetCe& kesâ efveÙeceevegmeej Ùeefo efkeâmeer keâCe hej ueieves Jeeues 
kegâÚ meceleueerÙe yeue meecÙeeJemLee ceW neW, lees  

 (a) their algebraic sum is zero 
  Gvekeâe yeerpeieefCeleerÙe ÙeesieHeâue MetvÙe neslee nw~ 
 (b) their lines of action are at equal distances/ 

Gvekeâer ef›eâÙee jsKeeSB meceeve otjer hej nesleer nQ~ 
 (c) the algebraic sum of their moments about any 

point in their plane is zero/Gvekesâ leue hej efkeâmeer 
efyevog kesâ heefjle: Gvekesâ DeeIetCeeX keâe yeerpeieefCeleerÙe 
ÙeesieHeâue MetvÙe neslee nw~ 

 (d) the algebraic sum of their moments about any 
point is equal to the moments of their 
resultant force about the same point/efkeâmeer efyevog 
kesâ heefjle: Gvekesâ DeeIetCeeX keâe yeerpeieefCeleerÙe ÙeesieHeâue Gmeer 
efyevog kesâ heefjle: Gvekesâ heefjCeeceer yeue kesâ DeeIetCeeX kesâ 
yejeyej neslee nw~ 

RRB-JE 29.08.2019, Ist Shift   
 (DMRC JE 20.04.2018) 

Ans : (c) IetCeeX keâe efmeæevle–ÙeÅeefhe IegCeeX keâer ØeJe=efòe efkeâmeer efheC[ 
keâes Iegceeves keâer nesleer nw~ FmeefueS Ùeefo efkeâmeer efheC[ hej ueies Deveskeâ 
yeuees kesâ efkeâmeer efyevog hej IegCeeX keâe yeerpeieefCeleerÙe Ùeesie MetvÙe nw lees 
Ietceves kesâ mevoYe& ceW meblegueve ceW nesiee~  
50. Varingon's theorem of moments states that if a 

number of coplaner forces acting on a particle 
are in equilibrium, then 

 Jesefjivee@ve ØecesÙe keâe DeeIetCeeX keâe ØecesÙe keânlee nw efkeâ Ùeefo 
efkeâmeer keâCe hej keâeÙe& keâj jns meceleueerÙe yeue 
meecÙeeJemLee ceW neW, lees- 

 (a) Their algebraic sum is zero 
  Gvekeâe yeerpeieefCeleerÙe Ùeesie MetvÙe neslee nw 
 (b) Their lines of action are at equal distance 
  Gvekeâer ef›eâÙee jsKeeSb meceeve otefjÙeeW hej nesleer nQ 
 (c) The algebraic sum of their moments about 

any point is their plane is zero 
  Gvekesâ leue ceW efkeâmeer efyebog kesâ heefjle: Gvekesâ DeeIetCeeX keâe 

yeerpeieefCeleerÙe Ùeesie MetvÙe neslee nw 
 (d) The algebraic sum of their moments about 

any point is equal to the moments of their 
resultant forces about the same point 

  efkeâmeer efyevog kesâ heefjle: Gvekesâ DeeIetCeeX keâe yeerpeieefCeleerÙe 
Ùeesie, Gmeer efyebog kesâ heefjle: Gvekesâ heefjCeeceer yeue kesâ 
DeeIetCe& kesâ yejeyej neslee nw~ 

(RRB Gorakhpur RDSO SSE 25.10.2009) 
Ans : (d) Jesefjivee@ve keâe ØecesÙe (Varignon's Theorem)-Fme 
ØecesÙe kesâ Devegmeej oes meceleueerÙe yeueeW kesâ Gvekesâ leue ceW ner efmLele 
efkeâmeer efyevog kesâ heefjle: oesveeW yeueeW kesâ DeeIetCeeX keâe yeerpeerÙeÙeesie Gmeer 
efyevog kesâ heefjle: Gve yeueeW kesâ heefjCeeceer kesâ DeeIetCe& kesâ yejeyej neslee nw~ 
51. Varignon's theorem is related to : 
 Jessefjivee@ve keâe ØecesÙe efvecveefueefKele mes mecyeefvOele nw : 
 (a) Principle of moments/DeeIetCe& efmeæevle 
 (b) Principle of momentum/mebJesie efmeæevle 
 (c) Principle of force/yeue efmeæevle 
 (d) Principle of inertia/peÌ[lJe efmeæevle 

(RRB Jammu JE 25.10.2009) 
Ans : (a) Jesefjivee@ve ØecesÙe : efkeâvner oes meceleueerÙe yeueeW keâe Gvekesâ 
meceleue ceW efmLele Skeâ efyevog kesâ meehes#e DeeIetCeeX keâe yeerpeieefCeleerÙe 
Ùeesie, Gmeer efyevog kesâ meehes#e Gvekesâ heefjCeeceer kesâ DeeIetCe& kesâ yejeyej 
neslee nw~ 
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 3. yeueÙegice (Couple) 

52. The distance between the forces acting in the 
couple is–/yeueÙegice ceW keâeÙe&jle yeueeW kesâ yeerÛe keâer otjer 
efkeâleveer nesleer nw? 

 (a) Always a fixed distance/ncesMee Skeâ efveefMÛele otjer 
 (b) A finite variable distance/Skeâ heefjefcele Ûej otjer 
 (c) Zero/MetvÙe 
 (d) Infinity/Devevle 

RRB JE CBT-II 31.08.2019 IInd Shift   
Ans : (b) yeueÙegice (Couple) ceW keâeÙe&jle yeueeW kesâ yeerÛe Skeâ 
heefjefcele Ûej otjer (A finite variable distance) nesleer nw~ 
� oes yejeyej Deewj efJehejerle efoMee ceW yeue, efpevekeâer ef›eâÙee jsKeeSB 

meceveeblej nes, Skeâ yeueÙegice yeveeles nQ~ 
� yeueÙegice kesâ yeueeW keâer ef›eâÙee jsKeeDeeW kesâ yeerÛe keâer vÙetvelece otjer 

keâes yeueÙegice keâer Yegpee keânles nQ~ 
� Ùeefo yeueÙegice kesâ Skeâ yeue keâes yeueÙegice keâer Yegpee keâer uecyeeF& mes 

iegCee efkeâÙee peeS lees Øeehle iegCeveheâue keâes yeueÙegice keâe DeeIetCe& 
keânles nQ~ 

53. A couple consists of : 
 Skeâ yeueÙegice..............keâe yevee neslee nw– 
 (a) Two like parallel forces of different 

magnitudes 

  efYeVe-efYeVe heefjceeCe kesâ oes Skeâ efoMeerÙe meceevlej yeueeW 
 (b) Two unlike parallel forces of different 

magnitudes 

  efYeVe-efYeVe heefjceeCe kesâ oes efJehejerle meceevlej yeueeW 
 (c) Two like parallel forces of same magnitude 

  meceeve heefjceeCe kesâ oes Skeâ efoMeerÙe meceevlej yeueeW 
 (d) Two unlike parallel forces of same 

magnitude 

  meceeve heefjceeCe kesâ oes efJehejerle meceevlej yeueeW 
DMRC JE 17.04.2018 12:15-2:30 PM 

Ans :  (d) yeueÙegice oes meceeve heefjceeCe kesâ meceevlej leLee efJehejerle 
yeueeW mes efceuekeâj yeves nesles nQ~  
 yeueÙegice keâe DeeIetCe& = F  d 

 
yeueÙegice DeeIetCe& keâer ØeJe=efòe efkeâmeer Jemleg keâe IetCe&ve keâjvee nw~  
{keäkeâve keâes Keesuevee Ùee yevo keâjvee, ieeefÌ[ÙeeW ceW ÛeeYeer keâe Iegceevee 
Deeefo Ùes meye yeueÙegice kesâ GoenjCe nQ~ 
54.  Two equal and opposite parallel forces whose 

line of actions are different will form a ____ 
  oes yejeyej Deewj efJehejerle meceeveeblej yeueeW efpevekeâer ef›eâÙee 

jsKee Deueie-Deueie nesleer nw, Jes ______ yeveWies 
 (a) arm of a couple/yeueÙegice keâer Yegpee 
 (b) torque/DeeIetCe& 
 (c) moment/IetCe& 
 (d) couple/yeue Ùegice 

(RRB Allahabad JE 25.10.2009) 

Ans. (d) : oes yejeyej Je efJeheefjle yeue efpevekeâer ef›eâÙee jsKeeÙes Deueie 
nes yeueÙegice keânueeles nw~ 

 

55. When two equal, opposite and parallel forces 

with different lines of action act on a body, they 

constitute a...........  
 peye Skeâ efheb[ hej efJeefYeVe ef›eâÙee jsKeeDeeW kesâ meeLe oes 

yejeyej, efJehejerle SJeb meceeveeblej yeue ef›eâÙee keâjles nQ, lees 
Jes ............ ieef"le keâjles nQ- 

(RRB Mumbai C&G SSE 25.10.2009) 
 (a) Moment/DeeIetCe&  
 (b) Couple/Ùegieue 
 (c) Inertia/peÌ[lee 
 (d) None of the above/Ghejesòeâ ceW mes keâesF& veneR 
Ans : (b) yeue-Ùegice (Couple)-yejeyej ceeve Deewj efJehejerle efoMee 
Jeeues oes Ssmes yeueeW kesâ peesÌ[s efpevekeâer ef›eâÙee jsKeeÙeW meceeveevlej nes 
efkeâvleg mecejsKe ve nes yeue Ùegice keânueeles nQ~ 

yeue Ùegice keâe DeeIetCe& · Skeâyeue (F) yeueeW kesâ ef›eâÙee jsKeeDeeW kesâ 
yeerÛe keâer uecyeJele otjer  

 
yeue Ùegice keâe DeeIetCe& · Px, cee$ekeâ– N-m 

56. When trying to turn a key in lock, which of the 

following is applied? 
 peye leeues ceW ÛeeYeer Iegceeves keâer keâesefMeMe keâjles nQ, lees 

efvecveefueefKele ceW mes keäÙee ueeiet neslee nw- 
(DMRC 18.02.2017, 8.30 a.m) 

(RRB Patna JE 25.10.2009) 
 (a) Lever/ueerJej 
 (b) Couple/yeueÙegice 
 (c) Moment/IetCe& 
 (d) Coplanar force/meceleueerÙe yeue 
Ans : (b) yeueÙegice (Couple)- Ssmes yeueeW kesâ mecetn keâes yeueÙegice 
keânles nQ efpevekeâe heefjCeeceer yeue MetvÙe nes efkeâvleg Gvekeâe yeueeIetCe& 
DeMetvÙe nes Fmekesâ ØeYeeJe ceW kesâJeue IetCeea ieefle mecYeJe nw Deewj mLeeve 
heefjJele&ve (š^emuesMeve) vener neslee~ DeLee&led efkeâmeer efheC[ hej yeueÙegice 
ueiee nes, lees õJÙeceeve kesâvõ keâe jsKeerÙe lJejCe veneR neslee nw~ 

   
yeue Ùegice keâe DeeIetCe& · Px, cee$ekeâ– N-m 
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 4. meblegueve kesâ meeceevÙe ØeefleyevOe  
  (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) 

  efvecveefueefKele ceW mes keâewve mee met$e Ùen oMee&lee nw efkeâ 
efoÙee ieÙee øesâce Skeâ hejHesâkeäš øesâce nw? 

  (peneB n = øesâce ceW meomÙeeW (members) keâer mebKÙee Deewj 
j = peesÌ[eW (joints) keâer mebKÙee) 

 (a) n = (3j – 2) (b) n = (j – 3) 
 (c) n = (2– j) (d) n = (2j – 3) 

RRB-JE 30.08.2019, Ist Shift  
Ans. (d) : hetCe& {ebÛee (perfect frame) Jen nw efpemeceW kesâJeue 
Gleves ner meomÙe nes efpeleves efkeâ {eBÛeW kesâ peesÌ[eW hej Yeej ueieeves hej 
Gvekesâ mLeweflekeâ mevlegueve ceW jKeves kesâ efueS DeeJeMÙekeâ nes~ 

1. hetCe& {eBÛeW (perfect frame) kesâ efueS 2 3n j   

2. Deefleefjòeâ {eBÛeW (Redundant frame) kesâ efueS 2 3n j   

3. DeYeeJe {eBÛeW (Deficient frame) kesâ efueS 2 3n j   

58.  The moment of inertia of a rectangular section 

3 cm wide and 4 cm deep about X-X axis 

passing through centre is- 

  3 mesceer. ÛeewÌ[s Deewj X-X De#e hej 4 mesceer. ienjeF& Jeeues 
Skeâ DeeÙeleekeâej Keb[ keâe peÌ[lJe DeeIetCe& %eele keâerefpeS~ 

 (a) 9 cm
4/9 mesceer4 (b) 12 cm

4/12 mesceer4 
 (c) 16 cm

4/16 mesceer4 (d) 20 cm
4/20 mesceer4 

RRB-JE 29.08.2019, Ist Shift   
 Ans. (c) :  

 
b = 3cm, d = 4 cm 

x-x De#e kesâ meehes#e peÌ[lJe DeeIetCe& 

 
3 3

43 4
16

12 12

bd
I cm


    

59.  The product of area and square of distance of 

centre of gravity of the area from that axis is 

known as- 

  efkeâmeer #es$e keâer De#e mes Gme #es$e kesâ ieg®lJe keWâõ keâer otjer 
kesâ Jeie& Deewj Gmekesâ #es$eHeâue kesâ iegCeveHeâue keâes keäÙee keâne 
peelee nw? 

 (a) Second moment of area/#es$eHeâue keâe efÉleerÙe DeeIetCe& 
 (b) Mass moment of inertia/õJÙeceeve peÌ[lJe DeeIetCe& 
 (c) Second moment of mass 

  õJÙeceeve keâe efÉleerÙe DeeIetCe& 
 (d) First moment of area/#es$eHeâue keâe henuee DeeIetCe& 

RRB-JE 29.08.2019, Ist Shift   
 Ans. (a) : efkeâmeer #es$e keâer De#e mes Gme #es$e kesâ ieg®lJe keWâõ keâer otjer 
kesâ Jeie& Deewj Gmekesâ #es$eHeâue kesâ iegCeveHeâue keâes #es$eHeâue keâe efÉleerÙe 
DeeIetCe& keâne peelee nw~ Fmekeâe cee$ekeâ ceeršj4 neslee nw~ 

#es$eHeâue keâe efÉleerÙe DeeIetCe& 2( )I AK  

K   IetCe&ve ef$epÙee (Radius of Gyration) 
A   keâeš keâe #es$eHeâue 

60.  An example of rotational motion is- 

  .............. IetCe&ve ieefle keâe Skeâ GoenjCe nw~ 

 (a) Spinning of earth/he=LJeer keâe Ietcevee 
 (b) Movement of a car on a straight road 

  Skeâ meerOeer meÌ[keâ hej keâej keâer ieefle 
 (c) Motion of earth around the sun 

  metÙe& kesâ ÛeejeW Deesj he=LJeer keâer ieefle 
 (d) Movement of drawer of a table 

  Skeâ cespe kesâ ojepe keâer ieefle 
RRB-JE 29.08.2019, Ist Shift   

Ans. (a) : he=LJeer keâe Deheveer De#e kesâ heefjle: Ietcevee IetCe&ve ieefle keâe 
GoenjCe nw~ 
GoenjCe –  

 Iej ceW Ûeueves Jeeuee hebKee~ 
 Jece& efieÙej hej Jece& Ûeeuekeâ keâe IetCe&ve~ 

 Skeâ Je=òe ceW neLe hekeâÌ[s ngS Deewj meceeve efoMee ceW Ûeueves Jeeues 
JÙeefòeâÙeeW keâe mecetn~ 

cenlJehetCe& efyevog : 

DevegJeeokeâerÙe ieefle Skeâ cespe kesâ ojepe keâer ieefleefJeefOe 

jwefKekeâ ieefle Skeâ meerOes meÌ[keâ hej keâej keâer 
ieefleefJeefOe 

Ûekeäkeâj metÙe& kesâ ÛeejeW Deesj he=LJeer keâer 
ieefleefJeefOe  

61.  The center of gravity of a semi-circle lies at a 

distance of ................ from its base measured 

along the vertical radius. 

  DeOe&Je=òe keâe ieg®lJe-keWâõ, uebyeJele ef$epÙee hej ceehes peeves 
hej Fmekesâ DeeOeej mes ....................... keâer otjer hej eqmLele 
neslee nw~ 

 (a) 3r/4 (b) 8r/3 
 (c) 4r/3 (d) 3r/8 

RRB-JE 29.08.2019, Ist Shift   
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Ans. (c) : DeOe&Je=òe keâe ieg®lJe-keWâõ, uebyeJele ef$epÙee hej ceehes peeves 
hej Fmekesâ DeeOeej mes 4r/3keâer otjer hej eqmLele neslee nw~ 

efJeefYeVe kesâ keâeš TOJee&Oej De#e 
kesâ meehes#e 

ieg®lJe lJejCe 
( )y  

#eweflepe De#e kesâ 
meehes#e ieg®lJe 
lJejCe ( )x  

2

h
 

2

b
 

 

2

d
 

2

d
 

 

4

3

r


 

2

d
 

 

4

3

r


 

4

3

r


 

62. Which of the following states that, "If a body is 

in equilibrium, under the action of three 

concurrent forces, each force is proportional to 

the sine of the angle between the other two 

forces"? 
 FveceW mes efkeâme efveÙece kesâ Devegmeej, ‘‘Ùeefo leerve yeueeW kesâ 

ef›eâÙeeDeeW kesâ DeOeerve keâesF& efheb[ meblegueve (equilibrium) 

ceW nw, lees ØelÙeskeâ yeue DevÙe oes yeueeW kesâ yeerÛe kesâ keâesCe 
keâer pÙee (sine) kesâ meceevegheeleer neslee nw’’? 

 (a) Varignon's theorem/Jesefjiveve keâer ØecesÙe 
 (b) Lami's theorem/ueeceer keâer ØecesÙe 
 (c) Parallelogram law of forces 

  yeueeW keâe meceeblej ÛelegYeg&pe efveÙece 
 (d) Transmissiblity of forces/yeueeW keâe mebÛejCeerÙelee 

RRB JE CBT-II 31.08.2019 IInd Shift   
Ans : (b) uee@ceer kesâ Devegmeej, Ùeefo efkeâmeer efheC[ hej keâeÙe& keâj jns 
leerve yeue meblegueve ceW nes, lees ØelÙeskeâ yeue Mes<e oes yeueeW kesâ yeerÛe kesâ 
keâesCe keâer pÙee kesâ meceevegheeleer neslee nw~ 

 
By Lami theorem– 

      31 2 FF F

sin sin sin
 

  
(When Body is equilibrium) 

63. The centre of percussion of a homogeneous 

uniform rod of length llll, pivoted at one end, 
from the pivot is  

 uecyeeF& llll mes Ùegòeâ meceebieer Skeâmeceeve ob[, pees Skeâ efmeje 
ceW Oegjeef«ele nw, OegjeÙe ceW DeeIeele keâe kesâvõ..............nw~ 

 (a) 
3

2
l  (b) 

2

3
l  

 (c) 
1

3
l  (d) 2l  

(RRB Bhopal TM SSE 25.10.2009) 

Ans. (b) : DeeIeele kesâvõ (centre of percussion) keâes oesueve 
kesâvõ (centre of oscillation) Yeer keâne pee mekeâlee nw~ Ùen Skeâ 
efveueefcyele efheC[ hej DeeIeele keâes menve keâjves Jeeuee efyevog neslee nw 
peyeefkeâ meheesš& hej Øeefleef›eâÙee MetvÙe nesleer nw~ 
Skeâ efmejs hej efheJesš Skeâ meceeve meceebieer je@[ kesâ efueS efheJesš efmejs mes 

DeeIeele kesâvõ
2

3
 l  

DeeJele&keâeue (Time period)  

 
2 2 2 2

G Gh k h kL
t 2 2 L

g gh h

  
     

 
Q   

64.  Calculate the value of thrust (in kN) at the 
point A for the figure shown below. 

  veerÛes efoKeeS ieS Deeke=âefle kesâ efueS efyevog A hej LeÇmš 
(kN ceW) kesâ cetuÙe keâer ieCevee keâjW~ 

 

 (a) 0.866 (b) 0.5 

 (c) 2 (d) 3 

(RRB Allahabad SSE 09.09.2012) 

Ans. (a) :  

efyevog A hej LeÇmš yeue = 1kN yeue keâe TOJee&Oej Ieškeâ (Vertical 

Component) 
 FT = 1sin60° 

 FT =
1 3

2


 

 FT = 0.866 kN.  
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65. When the position of the body is either in rest 
or in uniform velocity, then the body is said to 

be in the.......... 
 peye efvekeâeÙe keâer efmLeefle Ùee lees efJejece Ùee meceeve Jesie ceW 

nesleer nw, leye efvekeâeÙe keâes .............. ceW keâne peelee nw 
 (a) rest/efJejece 
 (b) uniform motion/Skeâmeceeve ieefle 
 (c) rotational motion/IetCeeaÙe ieefle 
 (d) equilibrium/meecÙeeJemLee 

(RRB Kolkala SSE 09.09.2012) 

Ans : (d) peye efvekeâeÙe keâer efmLeefle Ùee lees efJejece Ùee meceeve Jesie ceW 
nesleer nw, leye efvekeâeÙe keâes meecÙeeJemLee ceW keâne peelee nw~ 
meecÙeeJemLee (Equilibrium)– efkeâmeer efheC[ hej ueieves Jeeues yeueeW 
keâe meefcceefuele ØeYeeJe MetvÙe nes lees Ssmeer DeJemLee keâes meecÙeeJemLee keânles nw~ 
 meecÙeeJemLee ceW yeuees kesâ ØeYeeJe ceW efheC[ keâer efmLej DeLeJee ieefleMeerue 

DeJemLee ceW keâesF& heefjJele&ve veneR neslee~ 
 peye efheC[ hej keâeÙe&jle yeueeW keâe heefjCeeceer MetvÙe nw lees Jen efheC[ 

meecÙeeJemLee ceW neslee nw~  
66. A system is said to be in equilibrium when the 

resultant of all forces acting on it is............ 
 Skeâ Øe›eâce keâes meecÙeeJemLee ceW keâne peelee nw, peye Fme 

hej keâeÙe&jle meYeer yeueeW keâe heefjCeeceer............nes– 
 (a) negative/$e+Ceelcekeâ (b) infinity/Devevle 
 (c) zero/MetvÙe (d) one/Skeâ 

DMRC JE 17.04.2018, 4:30-6:45pm 
Ans :  (c) eqkeâmeer Yeer efvekeâeÙe keâes hetCe& ™he mes mevlegueve ceW leye keâne 
pee mekeâlee nw, peye Gme hej ueieves Jeeues meYeer yeueeW keâe heefjCeeceer leLee 
Gvekesâ IetCeeX keâe Ùeesie MetvÙe nes~ 
DeLee&led FV = 0, FH = 0 

leLee M = 0 

67. In case of concurrent and coplanar forces, the 
condition of equilibrium is 

 mebieeceer Je meceleueerÙe yeueeW keâer heefjefmLeefle keâer meecÙeeJemLee 
keâer oMee nw– 

(RRB Gorakhpur Design SSE 09.09.2012) 
 (a) 0; 0; 0H V M      
 (b) 0; 0H V     
 (c) 0; 0H V    
 (d) 0; 0H M    
Ans : (b) mebieeceer yeue (Concurrent forces)– peye Skeâ 
efyevog hej yeueeW keâer ef›eâÙee jsKeeÙeW efceueleer nQ lees Jes yeue mebieeceer yeue 
keânueeles nQ~ 
meceleueerÙe yeue (Coplanar forces)– peye yeueeWs keâer ef›eâÙee 
jsKeeÙeW Skeâ ner meceleue ceW nes lees Ssmes yeueeW keâes Skeâ leueerÙe yeue 
keânles nQ~ 
mebieeceer Je meceleueerÙe yeueeW keâer meecÙeeJemLee oMee– 
 0, 0   H V  

peye DemeceleueerÙe leLee mebieeceer yeue meecÙeeJemLee ceW nes lees, 
 0, 0, 0     

x y z
F F F  

68. The forces which meet at one point and have 

their lines of action in different planes are 

called ............ 
 Jen yeue pees Skeâ efyevog hej efceueles nQ Deewj keâeÙe& keâjves 

keâer efoMee otmejs huesve ceW nes Gmes ........... keâneB peelee nw  
(RRB Chandigarh SSE 09.09.2012) 

 (a) coplanar non–concurrent forces 

  meceleueerÙe iewj mebieeceer yeue 
 (b) non–coplanar concurrent forces 

  iewj-meceleueerÙe mebieeceer yeue 
 (c) non–coplanar non–concurrent forces 

  iewj-meceleueerÙe iewj mebieeceer yeue 
 (d) intersecting forces 

  heejmheefjkeâ yeue 

Ans : (b) Jen yeue pees Skeâ efyevog hej efceueles nw Deewj keâeÙe& keâjves keâer 
efoMee otmejs huesve ceW nes Gmes iewj meceleueerÙe mebieeceer yeue keânles nQ~ 

 
Non coplaner concurrent force 

69. Which theorem is used for the equilibrium of 

the body applied with three concurrent 

coplanar forces? 

 leerve mebieeceer meceleueerÙe yeueeW Jeeues efheb[ kesâ meblegueve kesâ 
efueS keâewve mee ØecesÙe ØeÙegòeâ neslee nw– 

(RRB Jammu SSE 09.09.2012) 

RRB Chandigarh Section Engineer, 15.03.2009 

 (a) Pythagoras theorem/heeFLeeieesjme ØecesÙe 
 (b) Hamilton theorem/nwefceušve ØecesÙe  
 (c) Lami's theorem/ueeceer keâe ØecesÙe  
 (d) Varignon's theorem/Jewefjiveeve ØecesÙe 
Ans : (c) ueeceer keâe ØecesÙe (Lami's theorem)  

 
efkeâmeer keâCe hej ef›eâÙee keâj jns leerve meceleueerÙe mebieeceer yeue 
(Concurrent coplanar forces) Ùeefo meecÙeeJemLee ceW nw lees 
ØelÙeskeâ yeue Mes<e oes yeueeW kesâ yeerÛe keâesCe keâer pÙee (sine) kesâ meceevegheeleer 
neslee nw~ 

P Q R

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

general, how can it be brought to equilibrium? 
 Skeâ efheC[ hej yeueeW keâe Skeâ leb$e keâece keâj jne nw, 

meeceevÙeleÙee Jen efkeâme lejn meblegueve ceW ueeÙee peeSiee? 
(RRB Allahabad JE 09.09.2012) 

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

suitable point on the body 

  efheC[ kesâ efkeâmeer GefÛele efyevog hej yeue ueieeves mes 
 (b) By the application of a force acting anywhere 

along a suitable line/efheC[ hej keâneR Yeer efkeâmeer 
GefÛele jsKee keâer uecyeeF& ceW yeue ueieeves mes 

 (c) By the application of a force acting along a 

suitable line and a moment along the 

direction of the force 

  efkeâmeer jsKee keâer GefÛele jsKee ceW yeue ueieeves leLee Skeâ 
DeeIetCe& yeue keâer efoMee keâer uecyeeF& ceW  

 (d) By the application of a wrench acting 

anywhere on the body 

  efkeâmeer jWÛe (Wrench) Éeje efheC[ hej keâneR Yeer 
Ans : (c) peye efkeâmeer efheC[ hej keâF& yeue Skeâ meeLe keâeÙe& keâj jns 
nes lees Gvekesâ mevlegueve kesâ efueS efheC[ hej keâeÙe& keâjves Jeeues yeueeW kesâ 
heefjCeeceer keâe ceeve leLee yeueeW kesâ Gvekesâ leue ceW IetCeeX keâe yeerpeerÙeÙeesie 
oesveeW MetvÙe nesvee ÛeeefnS~ 
DeLee&led H 0, V 0, M 0        

71. What are the equlibrium conditions to be 

satisfied for a particle applied with a system of 

non-coplanar, concurrent forces? 

 DemeceleueerÙe, mebieeceer yeueeW kesâ efmemšce kesâ meeLe ØeÙegkeäle 
keâCe kesâ efueS keâewve-meer meecÙeJemLee efmLeefleÙeeb hetjer keâer 
peeleer nQ? 

(RRB Bhubneshwar JE II 29.11.2008) 
 (a) Fx=0 & Fy=0  
 (b) Fx=0, Fy=0 Fz=0, Mx=0 My=0 & 

Mz=0 
 (c) Fx=0, Fy=0 & Mz-axis=0 
 (d) Fx=0, Fy=0 & Fz=0 
Ans : (d) DemeceleueerÙe, mebieeceer yeueeW kesâ efmemšce kesâ meeLe ØeÙegkeäle 
keâCe kesâ efueS meecÙeJemLee keâer efvecve efmLeefleÙeeb nesleer nQ~ 
 Fx=0, Fy=0 & Fz=0 
72. Consider the given figure depicting a spring 

scale that indicates a tension “T” in the right 

hand cable of a pulley system. Calculate the 

mass “M” : 

 (Neglect mass of pulley and ignore friction 

between cable and pulley however g depicts 

gravitational acceleration) 

 veerÛes efoÙes ieÙes efÛe$e keâes osefKeS efpemeceW Skeâ efmØebie mkesâue 
keâe efÛe$eCe nw efpemekesâ efIejveer leb$e ceW kesâefyeue kesâ oeefnveer 
(Right) lejheâ leveve ‘T’ ueiee nw~ cee$ee ‘M’ keâer ieCevee 
keâjes~ (efIejveer keâer cee$ee leLee efIejveer Deewj kesâefyeue kesâ 
yeerÛe Ie<e&Ce keâes veieCÙe ceeve uees peyeefkeâ ‘g’ ieg®lJe 
lJejCe nw) 

 
(JMRC JE 10.06.2017) 

 (a)  2T/g (b)  4T/g 

 (c) T/g (d) T(1 + e
4

)g 

Ans : (b) Free body diagram mes  
Ùeefo õJÙeceeve (M) keâer ÚÌ[ meblegueve ceW nw, lees  

vF 0   

T T 2T Mg 0         
Mg 4T  

 
4T

M
g

      

73.   The conditions of equilibrium for coplanar 

non-concurrent forces are/meceleueerÙe Demebieeceer 
yeueeW kesâ efueS meblegueve efmLeefleÙeeB nQ: 

 (a) H 0, V 0     
 (b) H 0, M 0      
 (c) V 0, M 0     
 (d) V 0, H 0, M 0       

(RRB Bhopal SSE 09.09.2012) 

Ans. (d) : Jes meYeer yeue Ùee yeue efvekeâeÙe efpevekeâer ef›eâÙee jsKee Skeâ 
leue ceW nes uesefkeâve Skeâ efyevog hej vee efceues lees Ùen efvekeâeÙe meceleueerÙe 
Demebieeceer yeue efvekeâeÙe keânueelee nw~ 
meceleueerÙe Demebieeceer yeueeW kesâ efueS meblegueve efmLeefleÙeeB  
 V 0, H 0, M 0       

 
74. Concurrent forces are those forces whose lines 

of action : 

 mebieeceer yeue Ssmes yeue nQ, efpevekeâer keâeÙe& jsKeeSB–  

(BMRCL JE 24 Feb. 2019) 

 (a) lie on the same line/Skeâ ner jsKee hej efmLele neW 
 (b) meet at one point/Skeâ ner efyevog hej efceueleer neW 
 (c) meet on the same plane/Skeâ ner leue hej efceueles neW 
 (d) none of these/FveceW keâesF& veneR 
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Ans : (b) mebieeceer yeue (Concurrent Forces)– efpeve yeueeW keâer 
ef›eâÙee jsKeeSB Skeâ ner efyevog hej efceueleer nQ, GvnW mebieeceer yeue keânles nQ 
leLee Jen efyevog peneB hej Ùes jsKeeSB efceueleer nQ mebiece Ùee mebieceve efyevog 
keânueelee nw~ efÛe$e ceW F1, F2, F3, F4 leLee F6, F7,  F11 Skeâ efyevog 
hej efceueles nQ~ 

 

 5.  Ie<e&Ce (Friction) 

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

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

  m›etâ pewkeâ ceW, Yeej G"eves kesâ efueS DeeJeMÙekeâ DeeÙeeme 
(effort) keâes efkeâme met$e Éeje ØeoefMe&le efkeâÙee peelee nw? 
(peneb W · G"eÙee ieÙee Yeej,  · nsefuekeäme keâesCe Deewj 
 · Ie<e&Ce keâesCe) 

 (a) tan( )P W     (b) tan( )P W     
 (c) tan( )P W     (d) cos ( )P W     

RRB-JE 30.08.2019, Ist Shift  
Ans. (c) : m›etâ pewkeâ kesâ efueS–  
1. Yeej G"eves kesâ efueS DeeJeMÙekeâ ØeÙeeme -   tan( ) P W    

2. m›etâ pewkeâ keâer o#elee 
tan

( )
tan( )




 



 

3. m›etâ pewkeâ keâer DeefOekeâlece o#elee 
1 sin

( )
1 sin










 

4. m›etâ pewkeâ keâer o#elee DeefOekeâlece nesieer, 

 peye 045
2

 


  

76.  Coulomb friction is the friction between- 

  ketâueece Ie<e&Ce ............... kesâ yeerÛe ueieves Jeeuee Ie<e&Ce 
yeue nw~ 

 (a) Solids and liquids/"esme SJeb õJe heoeLeeX 
 (b) Two lubricated surfaces/oes mvesefnle meleneW 
 (c) Bodies having relative motion 

  meehes#e ieefle Jeeues efheb[eW 
 (d) Two dry surfaces/oes Meg<keâ meleneW 

RRB-JE 29.08.2019, Ist Shift   
Ans. (d) : Ie<e&Ce yeue ØeYeeJeer leYeer neslee nw, peye efheC[eW kesâ yeerÛe 
meehes#e ieefle nes~ Ùen ncesMee ieefle keâe efJejesOe keâjlee nw~ 
• oes efheC[ Ùeefo Meg<keâ nes Je Gvekesâ yeerÛe meehes#e ieefle nes, lees JeneB 

Ie<e&Ce, ketâueece Ie<e&Ce keânueelee nw~ Dele: ketâueece Ie<e&Ce leYeer nesiee 
peye efheC[eW kesâ yeerÛe meehes#e ieefle nes~ 

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- 

  #eweflepe kesâ meeLe Skeâ Pegkesâ ngS meceleue Éeje yeveeÙee ieÙee 
vÙetvelece keâesCe keâes keäÙee keâne peelee nw, pewmes efkeâ Pegkeâer 
ngF& melen hej jKeer ieF& Jemleg keâes mueeF[ keâjvee Meg™ 
efkeâÙee peelee nw? 

 (a) Angle of elevation/GVeÙeve keâesCe 
 (b) Angle of friction/Ie<e&Ce keâesCe 
 (c) Angle of Repose/efJeßeebefle keâesCe 
 (d) Angle of latitude/De#eebMe keâe keâesCe 

RRB-JE 29.08.2019, Ist Shift   
Ans. (c) : #eweflepe kesâ meeLe Skeâ Pegkesâ ngS meceleue Éeje yeveeÙee ieÙee 
vÙetvelece keâesCe keâes efJeßeebefle keâesCe (Angle of Repose) keâne peelee 
nw, peye Pegkeâer ngF& melen hej jKeer ieF& Jemleg mueeF[ keâjvee Meg™ keâj 
oW~ efJeßeece keâesCe efkeâmeer Yeer vele meceleue keâe #eweflepe ceW Jen DeefOekeâlece 
keâesCe nw efpeme hej mecyeeqvOele efheC[ efyevee yee¢e yeue keâer meneÙelee mes 
efJeßeece keâj mekeâlee nw~ 

 
 Wcos  = R 

 W sin  = R 

 tan  =  = tan 
  =  
peneB  = efJeßeeefvle keâesCe 
 = Ie<e&Ce keâesCe 
78.  Which of the following is INCORRECT in the 

laws of dry friction? 

  Meg<keâ Ie<e&Ce kesâ efveÙeceeW kesâ mebyebOe ceW FveceW mes keâewve mee 
ieuele nw? 

 (a) The frictional force always acts in a direction 

opposite to that in which the body tends to 

move/Ie<e&Ce yeue ncesMee efheb[ keâer ieefle kesâ efJehejerle 
efoMee ceW keâeÙe& keâjlee nw 

 (b) The force of friction is dependent of the area 

of contact between the two surfaces/Ie<e&Ce yeue, 
oesveeW meleneW kesâ yeerÛe mebheke&â #es$eHeâue hej efveYe&j keâjlee nw 

 (c) The magnitude of the limiting friction bears a 

constant ratio to the normal reaction between 

the two contacting surfaces/meerceeble Ie<e&Ce kesâ 
heefjceeCe Deewj oes mebheefke&âle meleneW kesâ yeerÛe meeceevÙe 
Øeefleef›eâÙee kesâ yeerÛe keâe Devegheele eqmLej neslee nw 

 (d) The force of friction depends upon the 

roughness/smoothness of the surfaces/Ie<e&Ce 
yeue meleneW kesâ Kegjojsheve/efÛekeâveeF& hej efveYe&j keâjlee nw 

RRB-JE 29.08.2019, Ist Shift   
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Ans. (b) : Ie<e&Ce yeue, oesveeW meleneW kesâ yeerÛe mebheke&â #es$eHeâue hej 
efveYe&j veneR keâjlee nw~ 
Meg<keâ Ie<e&Ce kesâ efveÙece kesâ Devegmeej— 
1. Ie<e&Ce yeue ncesMee efheC[ keâer ieefle kesâ efJeheefjle efoMee ceW keâeÙe& keâjlee nw~ 
2. meerceevle Ie<e&Ce kesâ heefjceeCe Deewj oes mecheefke&âle meleneW kesâ yeerÛe 

meeceevÙe Øeefleef›eâÙee kesâ yeerÛe keâe Devegheele eqmLej neslee nw~ 
3. Ie<e&Ce yeue meleneW kesâ Kegjojsheve/efÛekeâveeF& hej efveYe&j keâjlee nw~ 
79. The angle between the resultant reaction and 

normal to the plane on which the motion of 

body is impending is known as– 
 heefjCeeceer Øeefleef›eâÙee Deewj Gme leue kesâ DeefYeuebye kesâ yeerÛe 

keâe keâesCe, efpeme hej efheb[ ieefle keâjlee nw, Gmes keânles nw- 
 (a) Angle of limiting friction/meerceeble Ie<e&Ce keâesCe 
 (b) Angle of repose/efJeßeebefle keâesCe 
 (c) Angle of friction/Ie<e&Ce keâesCe 
 (d) Angle of zenith/pesefveLe keâe keâesCe 

RRB JE CBT-II 31.08.2019 IInd Shift   
 Ans :  (a)  

 
peneB, R' · heefjCeeceer Øeefleef›eâÙee, RN · DeefYeuebye Øeefleef›eâÙee,  = 

meerceevle Ie<e&Ce keâesCe (Angle of limiting friction) 

meecÙeeJemLee ceW efheC[ hej leerve yeue keâeÙe&jle nesles nQ— 
(i) efheC[ keâe Yeej (W) 

(ii) #eweflepe ueieeÙee ieÙee yeue (P) 

(iii) efheC[ A leLee huesve B keâe øeefleef›eâÙee (Reaction) 

heefjCeeceer Øeefleef›eâÙee Deewj Gme leue kesâ DeefYeuecye kesâ yeerÛe keâe keâesCe, 
efpeme hej efheC[ ieefle keâjlee nw meerceevle Ie<e&Ce keâesCe keânueelee nw~  
80. If 'W' is weight of a body, '' is angle of an 

inclined plane and '' is angle of friction, then 

the force required to drag the body when it is 

just impending to move up the plane, is– 
 Ùeefo efkeâmeer efheC[ keâe Yeej 'W' nw, PegkeâeJe Jeeues meceleue 

keâe keâesCe '' nw Deewj Ie<e&Ce keâe keâesCe '' nw, lees efheC[ 
keâes efJejesOe keâjves keâe DeeJeMÙekeâ yeue, peye Ùen meceleue 
keâes Thej ues peeves kesâ efueS ØeJe=òe neslee nw, lees Jen 
.......... nw~ 

 (a) W sin ( + ) (b) W tan ( + ) 
 (c) W sec ( + ) (d) W cos ( + ) 

RRB JE CBT-II 31.08.2019 IInd Shift   

Ans. (b) :  

 
V = 0 mes, 
 R Psin W cos ............(i)     
H = 0 mes, 
 P cos R W sin ...........(ii)      

meceer. (ii) ceW 'R' keâe ceeve jKeves hej, 
  P cos Psin W cos W sin         

    P cos sin W cos sin ......(iii)         

Ùeefo Ie<e&Ce keâesCe  nes lees, 
 = tan  meceer. (iii) ceW jKeves hej, 
    P cos tan sin W tan cos sin          

    cos .cos sin .sin cos .sin sin .cos
P W

cos cos

       


 
 

    P cos W sin              

 
 
 

sin
P W

cos

  


  
 

  P W tan     

81. If '' is the helix angle and '' is the angle of 

friction then, when will the efficiency of a 

screw jack be maximum? 
 Ùeefo efkeâmeer m›etâ pewkeâ keâe nsefuekeäme keâesCe '' nw Deewj 

Ie<e&Ce keâesCe '' nw, lees m›etâ pewkeâ keâer o#elee keâye 
DeefOekeâlece nesieer? 

 (a)  = 90
o
 +  

 (b)  = 45
o
 + (/2) 

 (c)  = 45 – (/2) 

 (d)  = 90
o
 –  

RRB JE CBT-II 31.08.2019 IInd Shift   
Ans : (c)  

m›etâ pewkeâ keâer o#elee  
 

tan

tan


 

 
 

DeefOekeâlece o#elee kesâ efueS oMeeSB (Condition)— 

  
o

45
2


    

DeefOekeâlece o#elee  max

1 sin

1 sin

 
 

 
 

peneB   = Ie<e&Ce keâesCe 
  =  nsefuekeäme keâesCe 
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82. Limiting force of friction is the– 
 meerceeble Ie<e&Ce yeue keäÙee nw? 
 (a) Tangent of angle between normal reaction 

and resultant of normal reaction and limiting 
friction/‘DeefYeuebyeJele Øeefleef›eâÙee’ Deewj ‘DeefYeuebyeJele 
Øeefleef›eâÙee’ leLee ‘meerceeble Ie<e&Ce kesâ heefjCeeceer’ kesâ yeerÛe kesâ 
keâesCe keâer mheMe&pÙee  

 (b) Ratio of limiting friction and normal reaction 

  meerceeble Ie<e&Ce Deewj DeefYeuebyeJele Øeefleef›eâÙee keâe Devegheele 
 (c) Friction force acting when the body is just 

about to move/peye efheb[ yeme Ûeueves ner Jeeuee nes, 
Gme efmLeefle hej ueieves Jeeuee Ie<e&Ce yeue 

 (d) Friction force acting when the body is in 
motion/ieefleceeve DeJemLee ceW efheC[ hej ueieves Jeeuee 
Ie<e&Ce yeue 

RRB JE CBT-II 31.08.2019 IInd Shift   
Ans : (c) peye efheC[ yeme Ûeueves ner Jeeuee nes, Gme efmLeefle ceW Gme 
hej ueieves Jeeuee Ie<e&Ce yeue meerceevle Ie<e&Ce yeue neslee nw~ 
Ûejce Ùee meerceevle Ie<e&Ce (Limiting Friction)– oes efheC[eW kesâ 
mecheke&â leue hej Jen DeefOekeâlece Ie<e&Ce, peye Gve efheC[eW ceW meehes#e ieefle 
nesves ner Jeeueer nesleer nw, Ûejce Ùee meerceevle Ie<e&Ce (limiting 

friction) keânueelee nw Deewj mecyeefvOele DeefOekeâlece Ie<e&Ce yeue keâes 
Ûejce Ùee meerceevle Ie<e&Ce yeue (limiting friction force) keânles nQ~ 
83. 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° Deeveefle kesâ Deevele leue mes #eweflepe ceW Skeâ eEhe[ keâes 
KeeRÛee peelee nw~ eEhe[ Deewj leue kesâ yeerÛe Ie<e&Ce keâe keâesCe 
17° nw~ leue hej eEhe[ keâes KeerÛeveW kesâ efueS JeebefÚle yeue 
leye vÙetvelece neslee nw peye Fmes FveceW mes efkeâme ef[«eer keâesCe 
hej ueeiet efkeâÙee peelee nw: 

 (a) At angle of 20° to the plane 
  leue mes 20° keâesCe hej 
 (b) At angle of 17° to the plane 
  leue mes 17° keâesCe hej 
 (c) In the horizontal direction/#eweflepe efoMee ceW 
 (d) Along the plane/leue kesâ meeLe 

(RRB Allabahad SSE 19.12.2010)   
Ans. (b) leue hej efheC[ keâes KeeRÛeves kesâ efueÙes JeebefÚle yeue leye 
vÙetvelece neslee nw peye efheC[ keâes Deevele leue keâesCe () mes Ie<e&Ce keâesCe 
() kesâ yejeyej keâesCe hej KeeRÛee peeÙes~ 
Dele: vÙetvelece keâesCe Ie<e&Ce keâesCe kesâ yejeyej, leue mes 17° keâesCe nesiee~ 
84. The maximum inclination of a plane at which a 

body can remain in equilibrium over the plane, 
entirely by the assistance of friction is called :  

 Skeâ leue keâe Jen DeefOekeâlece PegkeâeJe efpeme hej Skeâ 
efheC[ leue hej hetCe& ™he mes Ie<e&Ce kesâ keâejCe meecÙeeJemLee 
ceW yeveer jns, keânueelee nw– 

 (a) Coefficient of Friction/Ie<e&Ce iegCeebkeâ 
 (b) Angle of repose/efJeßeece keâesCe 
 (c) Angle of resultant/heefjCeeceer keâesCe 
 (d) Angle of friction/Ie<e&Ce keâesCe 

DMRC JE 17.04.2018 12:15-2:30 PM 

Ans : (b) efkeâmeer leue keâe Jen DeefOekeâlece PegkeâeJe efpeme hej jKee Skeâ 
efheC[ leue hej hetCe& ™he mes Ie<e&Ce kesâ keâejCe meecÙeJemLee ceW yeveer jns, 
efJeßeece keâesCe keânueelee nw~ Ie<e&Ce keâesCe keâes efJeßeece keâesCe Yeer keânles nw; 
DeLee&le efJeßeece keâesCe efkeâmeer Yeer vele meceleue keâe #eweflepe ceW Jen 
DeefOekeâlece keâesCe nw efpeme hej mecyeefvOele efheC[ efyevee yeeåÙe yeue keâer 
meneÙelee mes efJeßeece keâj mekeâlee nw~ 
 DeLee&le tan  =  = tan  

      

   = Ie<e&Ce keâesCe,  = efJeßeece keâesCe 
85. The co-efficient of friction is the 

 Ie<e&Ce iegCeebkeâ neslee nw 
 (a) angle between normal reaction and the 

resultant of normal reaction and the limiting 

force/meeceevÙe Øeefleef›eâÙee Deewj meeceevÙe Øeefleef›eâÙee leLee 
meerceevlej yeue kesâ heefjCeeceer kesâ yeerÛe keâe keâesCe nw~ 

 (b) ratio of limiting friction and normal 

reaction/meerceevle Ie<e&Ce leLee meeceevÙe Ie<e&Ce keâe 
Devegheele nw~ 

 (c) the friction force acting when the body is just 

about to move/peye efvekeâeÙe "erkeâ ieefle keâjves kesâ 
efvekeâš nes leye keâeÙe&Meerue Ie<e&Ce yeue~ 

 (d) the friction force acting when the body is in 

friction/peye efvekeâeÙe Ie<e&Ce ceW nes leye keâeÙe&Meerue Ie<e&Ce 
yeue~ 

(RRB Bhubneshwar JE-II 19.12.2010) 
Ans : (b) peye meerceevle meblegueve nes, lees efheC[ "erkeâ Ûeueves keâer 
efmLeefle ceW neslee nw~ Fme efmLeefle ceW Ûejce Ie<e&Ce yeue (f) Deewj DeefYeuecye 
Øeefleef›eâÙee (R) keâe Devegheele meowJe DeÛej neslee nw, efpemes Ie<e&Ce iegCeebkeâ 
() keânles nw~ 

Ie<e&Ce iegCeebkeâ () =
f

R
 

86. In a rough plane moving object in forward 

direction if friction angle is 30
0
 then coefficient 

of friction? 
 efkeâmeer Kegjojs #eweflepe leue hej Deeies yeÌ{ves Jeeues Jemleg kesâ 

efueS, Ùeefo Ie<e&Ce keâesCe () 30
o
 nw, lees Ie<e&Ce iegCeebkeâ 

()............nesiee~ 
 (a) 0.422 (b) 0.211 
 (c) 0.877 (d) 0.577 

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

Ans : (d) Ie<e&Ce yeue  F R 
F

tan
R

      

 Q Ie<e&Ce iegCeebkeâ () = tan= tan30
o  o30 Q  

lees,                 = tan30
o  0.577   

87. The friction of a body is high when the 

coefficient of friction is............ 
 Skeâ efheC[ keâe Ie<e&Ce GÛÛe neslee nw, peye Ie<e&Ce 

iegCeebkeâ............nes– 
 (a) low/efvecve (b) average/Deewmele 
 (c) high/GÛÛe (d) zero/MetvÙe 

DMRC JE 17.04.2018, 4:30-6:45pm 
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Ans : (c) efkeâmeer Yeer efheC[ keâe Ie<e&Ce yeue leye pÙeeoe neslee nw, peye 
Gmekeâe Ie<e&Ce iegCeebkeâ Yeer pÙeeoe nes~ 

F R     and  
F

tan
R

     

Ùeefo,   lees F 
88. The cause of friction between two surface 

is............. 
 oes meleneW kesâ yeerÛe Ie<e&Ce keâe keâejCe nw– 
 (a) load/Yeej 
 (b) the material & roughness/heoeLe& Je ™#elee 
 (c) the material/heoeLe& 
 (d) roughness/™#elee 

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

RRB Chennai Section Engineer, 12.02.2012 

Ans :  (b) Ie<e&Ce Skeâ yeue nw, pees oes mecheke&â meleneW kesâ yeerÛe ieefle 
keâer ØeJe=efòe keâe efJejesOe keâjlee nw~ 
 Ie<e&Ce oes mecheke&â meleneW keâer Øeke=âefle (™#elee) leLee heoeLe& hej 
 efveYe&j neslee nw ve efkeâ Gvekesâ #es$eheâue Ùee Yeej hej~ 
Note– mLeweflekeâ Ie<e&Ce, ieeflekeâ Ie<e&Ce mes ncesMee pÙeeoe neslee nw~ 
89. A 5 m long ladder is resting on a smooth 

vertical wall with its lower end 3 m from the 
wall. What should be the coefficient of friction 
between the ladder and the floor for 
equilibrium? 

 5 ceer. uebyeer Skeâ meerÌ{er keâes Skeâ efÛekeâveer TOJee&Oej oerJeej 
mes ueiee jKee nw Deewj Gme meerÌ{er keâe efvecvelej De«e oerJeej 
mes 3 ceer. otj nQ~ meecÙe kesâ efueS meerÌ{er leLee melen kesâ 
yeerÛe kesâ Ie<e&Ce keâe iegCeebkeâ efkeâlevee nesvee ÛeeefnS? 

 (a) 
1

2
 (b) 

3

8
 

 (c) 
1

3
 (d) 

3

5
 

(RRB Gorakhpur Design SSE 09.09.2012) 
Ans. (b) :  

 
ABC ceW 
 2 2 2BC AC AB 25 9    16  

BC 4m   

ceevee efveÛeueer melen leLee meerÌ{er kesâ mecheke&â keâe Ie<e&Ce iegCeebkeâ  nw 
leLee Øeefleef›eâÙee S nw~ 
oerJeej leLee meerÌ{er kesâ Thejer efyevog keâe Øeefleef›eâÙee R nw~ oerJeej efÛekeâves 
nesves mes Fvekeâe Ie<e&Ce iegCeebkeâ = 0 

Dele: meblegueve keâer efmLeefle ceW, 
V 0  mes, 

 S = W    ................(i) 

efyevog C kesâ meehes#e IetCe& uesves hej, 

 
3

R 0 S 3 W S 4
2

        

 
3W

3S 4 S
2

    

 
3

S 4 S
2

   (meceer. (i) mes) 

 
3 1

2 4
    

3

8
    

90. An elephant is stopped by a rope wound twice 

around the rough trunk of a tree. If the 
elephant exerts a pull of 1000 kgf, the 
minimum force required to stop the elephant is  

 (Coefficient of friction between the rope and 
the tree is 0.3) 

 Skeâ neLeer keâes hesÌ[ kesâ mLetue Øekeâeb[ mes jmmeer mes oes yeej 
yeebOekeâj jeskeâe ieÙee nw~ Ùeefo Jen neLeer 1000 kgf kesâ 
DeeÙeeme mes KeeRÛelee nw lees Gmes jeskeâves kesâ efueS Dehesef#ele 
vÙetvelece yeue.................nw~  

 (jmmeer leLee hesÌ[ kesâ yeerÛe keâe Ie<e&Ce iegCeebkeâ 0.3 nw~) 
 (a) 1000 kgf (b) 300 kgf 
 (c) 700 kgf (d) 23 kgf 

(RRB Bhubneshwar JE II 29.11.2008) 
Ans. (d) :  

 
oes HesâjeW kesâ efueS (For two round)  = 720° = 4 rad 

nce peeveles nQ efkeâ– 1

2

T

T
= e


 

              T2 =
1

T

e
 =

0.3 4

1000

e
  = 23.098 kgf 

              T2 = vÙetvelece DeeJeMÙekeâ leveeJe Ùee yeue 
91.  If  is the limiting angle of friction for the 

contact surfaces and  is the angle of 
inclination of the plane to the horizontal, then 
the efficiency of the inclined plane for the 
motion of the body up the plane due to the 
effort, which is applied parallel to the plane, is 
given by _______ 

  Ùeefo mecheke&â meleneW kesâ efueS Ie<e&Ce keâe meerefcele keâesCe  nw 
 #eweflepe mes PegkeâeJe keâe keâesCe nw, lees ØeÙeeme kesâ keâejCe 
meceleue lekeâ Jemleg keâer ieefle kesâ efueS velemeceleue keâer 
o#elee, pees meceleue kesâ meceevlej ueeieg nesleer nQ, pees efoÙee 
ieÙee nQ~ 

 (a) sin cos

sin( )

 
  

 (b) sin cos

sin( )

 
 

 

 (c) sin( )

sin cos

  
 

 (d) sin( )

sin cos

 
 

 

(Konkan Railway STA 2017) 



 

RRB JE MECHANICAL 30 YCT 

Ans. (a) :  

 
 V = 0 mes, 
R w cos .............(1)   

H 0  mes– 
P R w sin     
meceer. (1) mes – 
P w cos w sin      

sin w cos cos w sin
P

cos

    



 

P sin cos cos sin

w cos

    



 

 sinP

w sin sin .cos

 


  
 ( sin mes iegCee keâjves hej) 

vele meceleue keâer o#elee 
w sin

P

Yeej
DeeÙeeme


   

 
sin .cos

sin

 
 

 
 

(veesš– Yeej leLee ØeÙeeme Skeâ meceevlej ef›eâÙee jsKee hej ueer peeleer nw~) 

92.  Dynamic friction as compared to static friction is 

  mšsefškeâ Ie<e&Ce keâer leguevee ceW [eÙeveeefcekeâ Ie<e&Ce efkeâlevee 
nesiee~ 

 (a) same/Jener 
 (b) more/DeefOekeâ  
 (c) less/keâce 
 (d) none of the above/GheÙeg&òeâ ceW mes keâesF& veneR 

 (RRB Bhopal SSE 09.09.2012) 

Ans. (c) : mšsefškeâ Ie<e&Ce keâer leguevee ceW [eÙeveefcekeâ Ie<e&Ce keâce 
neslee nw~ 

 
* peye oes efheC[eW ceW meehes#e ieefle vener nesleer nw Gme oMee ceW meehes#e 

ieefle keâer mecYeeJevee keâe efJejesOe, mLeweflekeâerÙe Ie<e&Ce keânueelee nw~ 

* peye Skeâ efheC[ otmejs kesâ meehes#e ieefle ceW neslee nw lees oesveeW kesâ 
mecheke&â leue hej Ie<e&Ce ieeflekeâerÙe Ie<e&Ce leLee mecyeefvOele yeue 
ieeflekeâerÙe Ie<e&Ce yeue keânueelee nw~ ieeflekeâerÙe Ie<e&Ce yeue keâe ceeve 
Gvner oesveeW efheC[ kesâ efueS, Gvekesâ mLeweflekeâ Ie<e&Ce yeue mes keâce 
neslee nw~  

93. If Angle of friction is zero, the body will 

experience: 

Ùeefo Ie<e&Ce keâe keâesCe MetvÙe nw, eEhe[ DevegYeJe keâjsiee: 
 (a) Limiting friction/meerceeble Ie<e&Ce 
 (b) Zero friction/MetvÙe Ie<e&Ce 
 (c) The force of friction will act normal to 

direction of motion/Ie<e&Ce keâe yeue, ieefle keâer efoMee 
kesâ Øeefle meeceevÙe ef›eâÙee keâjsiee 

 (d) None of these/FveceW mes keâesF& veneR 
(RRB Mumbai SSE 19.12.2010)   

Ans. (b) Ie<e&Ce iegCeebkeâ  = tan 

peneB   = Ie<e&Ce keâesCe 
Ùeefo   = 0, leye  = 0 

DeLee&led Ie<e&Ce keâesCe keâe ceeve 0° nesves hej efheC[ MetvÙe Ie<e&Ce keâe 
DevegYeJe keâjsiee~ 

94. When the friction comes into action between 

the two running parts of a machine, it results in 

the production of ........../peye ceMeerve kesâ oes Yeeie kesâ 
yeerÛe Ie<e&Ce keâer keâej&JeeF& nesleer nw, lees Fmekeâe heefjCeece 
..............kesâ Glheeove ceW neslee nw~ 

 (a) light/ØekeâeMe (b) oil/lesue 
 (c) energy/Tpee& (d) heat/T<cee 

(RRB Bhubneshwar JE-II 19.12.2010) 

Ans : (d)  

 peye ceMeerve kesâ oes Yeeie kesâ yeerÛe Ie<e&Ce nesleer nw, Fmekeâe heefjCeece 
mJe™he T<cee keâe Glheeove neslee nw~ 

95.  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
2
. 

  20 efkeâuees«eece Yeej keâe Skeâ Jemleg #eweflepe melen hej jKee 
peelee nw~ Jemleg Deewj melen kesâ yeerÛe mLeweflekeâ Ie<e&Ce 
iegCeebkeâ Deewj Megæieeflekeâ Ie<e&Ce iegCeebkeâ ›eâceMe: ›eâceMe: 
0.5 Deewj 0.4 nw, lees Jemleg keâes #eweflepe efoMee ceW ieefle 
Øeoeve keâjves nsleg vÙetvelece yeue (g = 10 m/sec

2
 hej 

efJeÛeej keâjles ngS ) keâer DeeJeMÙekeâlee nw~ 
 (a) 10N (b) 8N  
 (c) 80N (d) 100N 

(RRB Allahabad JE 19.12.2010) 
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Ans. (d) : Jemleg keâe õJÙeceeve m = 20 kg 
Jemleg Deewj melen kesâ yeerÛe mLeweflekeâ Ie<e&Ce iegCeebkeâ (s) = 0.5 leLee 
Megæieeflekeâ Ie<e&Ce iegCeebkeâ (k) = 0.4 

 
 R = mg = 20 × 10 

 R = 200 N 
Jemleg keâes #eweflepe efoMee cebs ieefle Øeoeve keâjves nsleg vÙevetlece DeeJeMÙekeâ 
yeue F = s × R = 200 × 0.5 = 100 N 
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

2
), then calculate the deceleration, 

if the force applied is 'ma'. 
 yee@keäme Deewj melen kesâ yeerÛe Ie<e&Ce kesâ iegCeebkeâ keâe ceeve 

0.20 nw pees yee@keäme keâes efheâmeueves mes jeskeâlee nw~ Ùeefo 
yee@keäme a (m/s

2
) DeJecebefole neslee nw Deewj ueieves Jeeuee 

yeue ma nw lees DeJecebove keâer ieCevee keâerefpeÙes~ 
 (a) 2 (b) 2.5 
 (c) 3 (d) 3.5 

(JMRC JE 10.06.2017) 
Ans : (a) F = ma 

  = 0.20 

 a = ? 

 F = .R 

meblegueve ØeefleyevOe kesâ efueS  
 F = ma = R 

R = mg (jKeves hej) 
 ma = 0.2  mg 

 a = 0.2  10
 (g = 10 jKeves hej) 
 a = 2 m/s

2
 

 

97. The substance used in the reduction of friction 
between the two surfaces in the relative motion 
is known as.......... 

 meehes#e ieefle ceW oes meleneW kesâ yeerÛe Ie<e&Ce keâes keâce keâjves 
ceW ØeÙegòeâ heoeLe& .............. kesâ ™he ceW peevee nw~ 

 (a) refrigerants/ØeMeerlekeâ (b) solvents/efJeueeÙekeâ 
 (c) lubricants/mvesnkeâ (d) absorbent/Mees<ekeâ 

(RRB Allahabad JE 19.12.2010) 

RRB Chandigarh Section Engineer  

(Mech.), 26.02.2012 

Ans : (c) meehes#e ieefle ceW oes meleneW kesâ yeerÛe Ie<e&Ce keâes keâce keâjves ceW 
ØeÙegòeâ heoeLe& mvesnkeâ kesâ ™he ceW peevee peelee nw~ 
mvesnve keâe efmeæeble (Principle of Lubrication) – oes Oeeleg 
leuees kesâ yeerÛe Ie<e&Ce ØeeflejesOe keâe ceeve DeefOekeâ neslee nw efpememes GveceW 
meehes#e ieefle nesves hej DeefOekeâ Tpee& JÙeLe& nesleer nw~ mvesnve kesâ Debleie&le 
Oeeleg leueeW kesâ yeerÛe keâce Ie<e&Ce iegCeebkeâ Jeeuee heoeLe& ØeefJe° keâjeves mes 
Ie<e&Ce ØeeflejesOe keâe ceeve keâeheâer keâce nes peelee nw efpememes Oeeleg leueeW ceW 
meehes#e ieefle nesves hej keâce Tpee& JÙeLe& peeleer nw~ Ùener mvesnve keâe 
efmeæeble nw~ 

98. Choose the option which is INCORRECT 
about the term friction./Fme efJekeâuhe keâes ÛegveW pees 
efkeâ Meyo Ie<e&Ce kesâ yeejs ceW ieuele nw? 

 (a) Friction produces heat/Ie<e&Ce T<cee Glheeefole keâjlee nw 
 (b) It leads to the decrease in the velocity of 

object/Fmekesâ yeÌ{ves mes Jemleg kesâ Jesie ceW keâceer nes peelee nw 
 (c) It leads to the increase in the velocity of 

object/ Fmekesâ yeÌ{ves mes Jemleg kesâ Jesie ceWs Je=efæ nes peelee nw  
 (d) It can stop the moving object 

  Ûeueleer Jemleg keâes jeskeâ mekeâlee nw 
(RRB Mumbai JE 19.12.2010) 

Ans : (c) Ie<e&Ce yeue mes Jemleg kesâ Jesie ceW Je=efæ veneR nesleer nw~ 
Ie<e&Ce (Friction)– peye Skeâ efheC[ otmejs efheC[ efheâmeuelee nw Ùee 
efheâmeueves keâe ØeÙelve keâjlee nw, lees oesveeW efheC[eW kesâ mecheke&â leue Ùee 
mheMeeaÙe, Skeâ yeue ef›eâÙee keâjlee nw pees efheC[ keâer meehes#e ieefle Ùee 
Fmekeâer mecYeeJevee keâe efJejesOe keâjlee nw~ Ùen efJejesOeer yeue ner Ie<e&Ce 
yeue keânueelee nw~ meeceevÙele: Fme Ie<e&Ce yeue keâes kesâJeue Ie<e&Ce Yeer       
keânles nQ~ 
99. Which of the given formula is CORRECT for 

calculating the angle of static friction s? 
 veerÛes efoS ieS keâewve mee met$e mLeweflekeâ Ie<e&Ce kesâ keâesCe s, 

keâer ieCevee kesâ efueS mener nw? 
 (a) tan

–1s  (b) sin
–1s 

 (c) cos
–1s (d) None of these/FveceW mes keâesF& veneR    

(DMRC JE 20.04.2018) 
Ans : (a) nce peeveles nQ efkeâ  

 s s

F
tan

R
       1

s stan ( )    

Dele: mLeweflekeâ Ie<e&Ce kesâ keâejCe (s) = tan
–1

 s  

 peye oes efheC[eW ceW meehes#e ieefle veneR nesleer lees Gme oMee ceW meehes#e 
ieefle mecYeeJevee keâe efJejesOe, mLeweflekeâ Ie<e&Ce keânueelee nw~ 

 peye Skeâ efheC[ otmejs kesâ meehes#e ieefle ceW neslee nw lees oesveeW kesâ 
mecheke&â leue hej Ie<e&Ce ieeflekeâ Ie<e&Ce leLee mecyeefvOele yeue 
ieeflekeâerÙe Ie<e&Ce yeue keânueelee nw~ 

100.  Choose the CORRECT statement about the 
kinetic friction and the static friction./ieeflekeâer 
Ie<e&Ce Deewj mLeweflekeâ Ie<e&Ce kesâ yeerÛe mener keâLeve ÛegveW~ 

 (a) Kinetic friction is lesser than the static 
friction/ieeflekeâer Ie<e&Ce efmLej Ie<e&Ce mes keâce neslee nw~ 

 (b) Kinetic friction is greater than static friction 

  ieeflekeâer Ie<e&Ce mLeweflekeâ Ie<e&Ce mes DeefOekeâ neslee nw~ 
 (c) Kinetic friction is equal to static friction 

  ieeflekeâer Ie<e&Ce efmLej Ie<e&Ce kesâ yejeyej neslee nw~ 
 (d) Kinetic friction is equal to contact force 

  ieeflekeâer Ie<e&Ce mebheke&â yeue kesâ yejeyej neslee nw~ 
(RRB Malda SSE 25.10.2009) 

Ans. (a) : ieeflekeâ Ie<e&Ce keâe ceeve efmLej Ie<e&Ce mes keâce neslee nw~ 
 peye oes efheC[eW ceW meehes#e ieefle veneR nesleer lees Gme oMee ceW meehes#e 

ieefle keâer mecYeeJevee keâe efJejesOe, mLeweflekeâerÙe Ie<e&Ce keânueelee nw~ 
 peye Skeâ efheC[ otmejs kesâ meehes#e ieefle ceW neslee nw lees oesveeW kesâ 

mecheke&â leue hej Ie<e&Ce ieeflekeâerÙe Ie<e&Ce leLee mecyeefvOele yeue 
ieeflekeâerÙe Ie<e&Ce yeue keânueelee nw~ ieeflekeâerÙe Ie<e&Ce yeue keâe ceeve 
Gvner oesveeW efheC[eW kesâ efueS, Gvekesâ Ûejce Ie<e&Ce yeue mes kegâÚ keâce 
neslee nw~  
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101. The static friction : 
 mLeweflekeâ Ie<e&Ce- 
 (a) bears a constant ratio to the normal reaction 

between the two surfaces/oes he=‰eW kesâ yeerÛe 
meeceevÙe Øeefleef›eâÙee hej efmLej Devegheele Jenve keâjlee nw~ 

 (b) is independent of the area of contact, between 
the two surfaces 

  oes he=‰eW kesâ yeerÛe mebheke&â kesâ #es$eHeâue mes mJeleb$e nw~ 
 (c) always acts in a direction, opposite to that in 

which the body tends to move  

  ncesMee Gme efoMee ceW keâeÙe& keâjlee nw, pees efheC[ ieefleceeve 
nesves kesâ efJehejerle nes~ 

 (d) all of the above/Ghejesòeâ meYeer 
(RRB Bhubneshwar JE II 29.11.2008) 

Ans : (d) peye oes efheC[eW ceW meehes#e ieefle veneR nesleer nw, lees Gme 
oMee ceW meehes#e ieefle keâer mecYeeJevee keâe efJejesOe mLeweflekeâerÙe Ie<e&Ce 
keânueelee nw~  
oes efheC[eW kesâ mecheke&â leue hej Jen DeefOekeâlece Ie<e&Ce peye Gve efheC[eW 
ceW meehes#e ieefle nesves Jeeueer ner nesleer nw~ Ûejce Ùee meerceevle Ie<e&Ce 
keânueelee nw~  
102.  Which of the following option is CORRECT 

about the methods used to reduce the friction? 

  efvecveefueefKele ceW mes keâewve-mee efJekeâuhe Ie<e&Ce keâes keâce 
keâjves kesâ lejerkeâeW kesâ yeejs ceW mener nw? 

 (a) Making a rough surface/Kegjogjs melen keâes yeveevee 
 (b) Use of lubricants/mvesnkeâ keâe GheÙeesie 
 (c) Use of sand particles/jsle keâCeeW keâe ØeÙeesie 
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Patna JE 25.10.2009) 

Ans. (b) : mvesnkeâ keâe GheÙeesie keâjkesâ oes meleneW kesâ yeerÛe Ie<e&Ce yeue 
keâes keâce efkeâÙee peelee nw~ 
 oes Demvesefnle meleneW kesâ ceOÙe nesves Jeeues Ie<e&Ce keâes "esme Ie<e&Ce Ùee 

Meg<keâ Ie<e&Ce keânles nw~ Ùen Ie<e&Ce efvecve oes Øekeâej kesâ nesles nw~ 
 (i) meheea Ie<e&Ce 
 (ii) jeseEueie Ie<e&Ce 
 oes mvesefnle meleneW kesâ ceOÙe nesves Jeeues Ie<e&Ce keâes Deeõ& Ie<e&Ce (Wet 

Friction) keânles nQ~  

103. Which of the following terms best describes the 
frictional force?/efvecveefueefKele ceW mes keâewve mee 
heeefjYeeef<ekeâ Meyo Ie<e&Ce yeue keâe efJeJejCe keâjlee nw? 

 (a) None contact force/iewj mebheke&â yeue 
 (b) Contact force/mebheke&â yeue 
 (c) Static force/mLeeÙeer yeue 
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Chandigarh SSE 09.09.2012) 

RRB Chandigarh  Section Engineer, 26.02.2012 

Ans : (b) peye Skeâ efheC[ otmejs efheC[ hej efheâmeuelee nw Ùee efheâmeueves 
keâe ØeÙelve keâjlee nw, lees oesveeW efheC[eW kesâ mecheke&â leue hej mheMeeaÙe, 
Skeâ yeue ef›eâÙee keâjlee nw pees efheC[es keâer meehes#e ieefle Ùee Fmekeâer 
mecYeeJevee keâe efJejesOe keâjlee nw~ Ùen efJejesOeer yeue ner Ie<e&Ce yeue 
keânueelee nw~ oes efheC[es Ùee melenes kesâ Gme iegCe keâes efpemekesâ keâejCe 
Ie<e&Ce yeue GlheVe neslee nw Ie<e&Ce keânles nQ~ 

104. The frictional force which acts on the body 
when the body tends to move is known as 
_____./peye Jemleg mLeeveebleefjle nesves Jeeuee neslee nw leye 
Jemleg hej ueieves Jeeues Ie<e&Ce yeue keâes _____ keânles nw 

 (a) normal reaction/meeceevÙe Øeefleef›eâÙee 
 (b) limiting force of friction/meerceeble Ie<e&Ce yeue  
 (c) gravitational force/ieg®lJeekeâ<e&Ce yeue  
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Bhubneshwar JE II 29.11.2008) 

Ans : (b) peye Skeâ Jemleg, efkeâmeer otmejer Jemleg keâer melen hej efHeâmeueves 
keâer efmLeefle ceW nes lees Gme meceÙe Gvekesâ meleneW kesâ yeerÛe kesâ yeerÛe 
DeefOekeâlece Ie<e&Ce yeue keâes meerceevle Ie<e&Ce keânles nw~  

  
OA -mLeweflekeâ Ie<e&Ce (Static friction - Fs)  
A - meerceevle Ie<e&Ce (Liming friction - FL) 
BE - ieeflekeâ Ie<e&Ce (Dynamic friction - Fk) 
105. A spring scale reads 20N as it pulls a 5.0 kg 

mass across a table. What is the magnitude of 
the force exerted by the mass on the spring 
scale? 

 Skeâ efmØebie mkesâue cespe hej jKeW 5kg kesâ õJÙeceeve keâes 
KeeRÛeves hej 20 vÙetšve keâer jeref[bie oMee&lee nw~ õJÙeceeve 
Éeje efmØebie mkesâue hej ueieves Jeeuee yeue efkeâlevee nesiee? 

(RRB Gorakhpur RDSO SSE 25.10.2009) 
 (a) 4.0N (b) 5.0N 
 (c) 20.0N (d) 49.0N 
Ans : (c) vÙetšve kesâ leermejs efveÙece kesâ Devegmeej, Jemleg efmØebie mkesâue hej 
Glevee ner yeue ueieeleer nw efpelevee keâer efmØebie mkesâue Éeje Jemleg hej ueieeÙee 
peelee nw~ õJÙeceeve Éeje efmØebie mkesâue hej ueieves Jeeuee yeue F = 20 N 

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

 Skeâ Yeejer efmeefueC[j efkeâmeer melen hej jesue keâjves kesâ efueS 
Deemeeve neslee nw keäÙeeWefkeâ – 

 (a) Kinetic friction is less than rolling friction  
  Megæ ieeflekeâer Ie<e&Ce, jesefuebie Ie<e&Ce mes keâce neslee nw 
 (b) Rolling friction is much less than kinetic 

friction  
  jesefuebie Ie<e&Ce, Megæieeflekeâer Ie<e&Ce mes yengle keâce neslee nw 
 (c) Absence of static friction 
  mLeweflekeâ Ie<e&Ce keâer DevegheefmLele 
 (d) Absence of kinetic friction 
  Megæieefle Ie<e&Ce keâer DevegheefmLele 

(RRB Bhopal SSE 09.09.2012) 
Ans : (b) Skeâ Yeejer efmeefueC[j efkeâmeer melen hej jesue keâjves kesâ efueS 
Deemeeve neslee nw keäÙeeWefkeâ jesefuebie Ie<e&Ce, Megæieeflekeâer Ie<e&Ce mes yengle 
keâce neslee nw~ 
uegb"ve Ie<e&Ce (Rolling friction)–peye keâesF& efheC[ efkeâmeer melen hej 
uegb{ve Ùee jesefuebie keâjlee nw~ lees mecyeefvOele Ie<e&Ce keâes uegb"ve Ie<e&Ce 
(rolling friction) keânles nw~ 
meheea Ie<e&Ce (Sliding friction)–peye keâesF& efheC[ efkeâmeer melen hej 
efHeâmeuelee nw lees mecyeefvOele Ie<e&Ce keâes meheea Ie<e&Ce keânles nw~ 
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107. A body is resting on a plane inclined at  angle 

30
0 

to horizontal. What force would be 

required to slide it down, if the coefficient of 

friction between body and plane is 0.3 ? 
 Skeâ Jemleg #eweflepe melen mes 30

0hej Pegkesâ ngS leue hej 
efJejece DeJemLee ceW nw~ Ùeefo Jemleg Deewj leue kesâ yeerÛe 
Ie<e&Ce iegCeebkeâ 0.3 nes lees Jemleg keâes veerÛes keâer Deesj 
mueeF[ keâjves kesâ efueS efkeâleves yeue keâer DeeJeMÙekeâlee 
nesieer? 

(RRB Chandigarh SSE 25.10.2009) 

 (a) Zero/MetvÙe  
 (b) 1 kg/1 efkeâuees«eece 
 (c) 5 kg/5 efkeâuees«eece 
 (d) None of these/FveceW mes keâesF& veneR  

Ans : (a) leue keâe PegkeâeJe  = 30
0 

 Ie<e&Ce iegCeebkeâ  = 0.3 

 
Ùeefo keâesF& Jemleg efkeâmeer vele meceleue hej jKee nes, vele meceleue keâe 
PegkeâeJe Ùeefo Ie<e&Ce keâesCe mes keâce nes, lees Jemleg keâes efHeâmeueves kesâ efueS 
yee¢e yeue keâer DeeJeMÙekeâlee nesleer nw~ 
Ùeefo vele leue keâe PegkeâeJe Ie<e&Ce keâesCe mes DeefOekeâ nes lees Jemleg hej 
efyevee yee¢e yeue kesâ ner Jen efHeâmeueves ueiesiee~  
nce peeveles nQ, efkeâ tan    

  1 0
tan 0.3 16.7

    

Ùeefo tan tan   (lees efheC[ efHeâmeueves keâer efmLeefle ceW) 
016.7  leLee 030   

(peneB = Ie<e&Ce keâesCe,  = efJeßeece keâesCe) 

   Ie<e&Ce keâesCe vele keâesCe mes keâce nesves  kesâ keâejCe Jemleg efyevee 

yee¢e yeue kesâ ner efHeâmeuesiee~  

P 0  

108. The friction between objects that are stationary 

is called 

 efmLej JemlegDeesb kesâ yeerÛe Ie<e&Ce keâes keäÙee keâne peelee nw? 
(Konkan Railway TA 2017) 

(RRB Bhopal SSE 09.09.2012) 

 (a) static friction/mLeweflekeâ Ie<e&Ce   
 (b) rolling friction/Jesuueve Ie<e&Ce 
 (c) Kinetic friction/ieeflepe Ie<e&Ce   

 (d) dynamic friction/meheea (ieeflekeâ) Ie<e&Ce 
Ans : (a) efmLej JemlegDeesb kesâ yeerÛe mLeweflekeâ Ie<e&Ce leLee ieefle Jeeueer 
JemlegDeesb kesâ yeerÛe ieeflekeâ Ie<e&Ce GlheVe neslee nQ~ 

ieeflekeâ Ie<e&Ce (Fd) < mLeweflekeâ Ie<e&Ce (Fs) 

109. The rolling friction is the friction experienced 

by a body, when the body: 
 yesuueve Ie<e&Ce efkeâmeer efheC[ Éeje DevegYeJe efkeâÙee peeves 

Jeeuee Ie<e&Ce nw, peye efheC[- 
(RRB Chandigarh SSE 09.09.2012) 

 (a) is in motion/ieefleceeve nes 
 (b) is at rest/efmLej nes 
 (c) just begins to slide over the surface of the 

other body/DevÙe efheC[ kesâ he=‰ hej efHeâmeuevee DeejbYe 
efkeâÙee ner nes 

 (d) none of the above/Ghejesòeâ ceW mes keâesF& veneR 
Ans : (d) peye keâesF& efheC[ efkeâmeer melen hej uegB"ve Ùee jesefuebie keâjlee 
nw, lees mecyeefvOele Ie<e&Ce keâes uegB"ve Ie<e&Ce keânles nQ~ 
peye keâesF& efheC[ efkeâmeer melen hej efHeâmeuelee (Slide) nw, lees mecyeefvOele 
Ie<e&Ce keâes meheea-Ie<e&Ce keânles nQ~ 
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: 
 oes meleneW kesâ yeerÛe Ie<e&Ce iegCeebkeâ keâes Fme Øekeâej 

heefjYeeef<ele efkeâÙee pee mekeâlee nw efkeâ Jen Devegheeeflekeâ 
efmLejebkeâ nw ueieeS ieS mheMeeaÙe (Tangential) yeue leLee 
DeefYeuecye Øeefleef›eâÙee kesâ yeerÛe neslee nw- 

(RRB Allabahad SSE 19.12.2010) 
 (a) at the instant of application of force 

  yeue ueieeves kesâ meceÙe 
 (b) at any instant when body is at rest 

  Gme meceÙe peye efheC[ DeÛeue nes 
 (c) at the instant of impending motion 

  Gme meceÙe peye Jen ueškeâles ngS ieefle keâjlee nes 
 (d) at an instant after motion takes place 

  Gme meceÙe peye Jen ieefle keâjlee nes 
Ans : (c) oes meleneW kesâ yeerÛe Ie<e&Ce iegCeebkeâ keâes Fme Øekeâej heefjYeeef<ele 
efkeâÙee pee mekeâlee nw efkeâ Jen Gme meceÙe peye DeemeVe ngS ieefle 
(Impending motion) keâjlee nes, ueieeÙes ieÙes mheMeeaÙe yeue leLee 
DeefYeuecye Øeefleef›eâÙee kesâ yeerÛe keâe Devegheeeflekeâ efmLejebkeâ nw~ 

F

A
   

DeemeVe ieefle (Impending motion), meleneW kesâ yeerÛe ieefle DeejcYe 
nesves kesâ "erkeâ henues keâer DeJemLee keâes mevoefYe&le keâjlee nw~ 

111. The coefficient of friction depends on which of 

the following factors? 
 efvecveefueefKele ceW mes efkeâme keâejCe keâe Ie<e&Ce keâe iegCeebkeâ 

efveYe&j keâjlee nw? 
 (a) Shape of surfaces/meleneW keâe Deekeâej 
 (b) Strength of surfaces/meleneW keâe hegef° 
 (c) Nature of surfaces/melen keâer Øeke=âefle 
 (d) All option are correct/meYeer efJekeâuhe mener nQ~ 

(RRB Mumbai JE 19.12.2010) 

(RRB Chandigarh SSE 25.10.2009) 
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Ans : (c) Ie<e&Ce iegCeebkeâ keâe ceeve melen keâer Øeke=âefle hej efveYe&j keâjlee 
nw~ meerceevle Ie<e&Ce (F) leLee uecye Øeefleef›eâÙee (R) kesâ Devegheele keâes 
Ie<e&Ce iegCeebkeâ keânles nQ~ Fmes  mes ØeoefMe&le keâjles nQ~ Ie<e&Ce iegCeebkeâ 
keâe ceeve melen keâer Øeke=âefle hej efveYe&j keâjlee nw~ 
 F = R 

  = 
F

R
 

Ie<e&Ce iegCeebkeâ () keâe DeefOekeâlece ceeve 1 neslee nw peyeefkeâ hetCe& efÛekeâves 
leueeW kesâ efueS  keâe ceeve MetvÙe neslee nw~ 
112. Angle of friction is the / Ie<e&Ce keâesCe neslee nw– 

(RRB Jammu SSE 09.09.2012) 
 (a) Angle between normal reaction and the 

resultant of normal reaction and the limiting 
frictional force 

  DeefYeuecye Øeefleef›eâÙee Deewj Ûejce Ie<e&Ce yeue Je DeefYeuecye 
Øeefleef›eâÙee keâer heefjCeeceer Øeefleef›eâÙee kesâ yeerÛe keâe keâesCe 

 (b) Ratio of limiting friction and normal reaction 

  Ûejce Ie<e&Ce yeue Deewj DeefYeuecye Øeefleef›eâÙee keâe Devegheele 
 (c) Ratio of static and dynamic friction 

  mLeweflekeâ Deewj ieeflekeâ Ie<e&Ce keâe Devegheele 
 (d) None of the above/Ghejesòeâ ceW mes keâesF& veneR 
Ans : (a) Ûejce Ie<e&Ce yeue leLee DeefYeuecye Øeefleef›eâÙee kesâ heefjCeeceer 
Deewj DeefYeuecye Øeefleef›eâÙee kesâ yeerÛe keâe keâesCe Ie<e&Ce keâesCe keânueelee nw~ 

 
RR  heefjCeeceer Øeefleef›eâÙee 
RN  DeefYeuecye Øeefleef›eâÙee 
  Ie<e&Ce keâesCe 

 
N

F
tan

R
   

tan     

1
tan

     

113. In comparison to rolling friction, the value of 

sliding friction is 
 meheea Ie<e&Ce keâe ceeve yesueve Ie<e&Ce keâer leguevee ceW neslee nw– 

(RRB Chandigarh SSE 25.10.2009) 
 (a) more/DeefOekeâ (b) less/keâce 
 (c) equal/yejeyej (d) double/oes iegvee 
Ans : (a) meheea Ie<e&Ce keâe ceeve yesueve Ie<e&Ce keâer leguevee ceW DeefOekeâ 
neslee nw~ peyeefkeâ mLeweflekeâ Ie<e&Ce keâe ceeve ieeflekeâ Ie<e&Ce mes DeefOekeâ 
neslee nw~ 

114. The ratio of limiting friction and normal 

reaction is known as : 
 meerceeble Ie<e&Ce Deewj DeefYeuecye Øeefleef›eâÙee kesâ Devegheele keâes 

peevee peelee nw : 

 (a) Coefficient of friction/Ie<e&Ce iegCeebkeâ 
 (b) Angle of friction/Ie<e&Ce keâesCe 
 (c) Sliding friction/meheea Ie<e&Ce 
 (d) Friction resistance/Ie<e&Ce ØeeflejesOe 

(RRB Allabahad SSE 19.12.2010) 
Ans : (a) Ie<e&Ce kesâ efveÙece kesâ Devegmeej, meerceeble Ie<e&Ce yeue leLee 
mecheke&â leueeW hej DeefYeuecye Øeefleef›eâÙee ceW efmLej Devegheele keâes Ie<e&Ce 
iegCeebkeâ keânles nw~ leLee Ie<e&Ce iegCeebkeâ keâes meeceevÙele:  Éeje ØeoefMe&le 
keâjles nw~ 

 

 Ie<e&Ce iegCeebkeâ 

N

F

R
   

Ie<e&Ce iegCeebkeâ  keâe DeefOekeâlece ceeve 1 nes mekeâlee nw~ 
hetCe& efÛekeâves leueeW nsleg  = 0 
115. The dynamic frictional is the friction 

experienced by a body when the body : 

 Skeâ efheC[ Éeje DevegYeJe efkeâÙee ieÙee Ie<e&Ce ieeflekeâ Ie<e&Ce 
keânueelee nw peye efheC[ :  
(a) is in motion/ieefle ceW neslee nw  
(b) is at rest/efJeßeece ceW neslee nw 
(c) Slides over surface/he=‰ hej efHeâmeuelee nw  
(d) None of above/FveceW mes keâesF& veneR 

(DMRC JE 2013) 

Ans : (a) efkeâmeer efheC[ hej ieefle keâer DeJemLee ceW ueieves Jeeuee Ie<e&Ce 
yeue ieeflekeâ Ie<e&Ce yeue keânueelee nw~ 

116. The direction of frictional force acting on a body 
which can slide on a fixed surface is 

 Ssmes eEhe[ hej keâeÙe& keâj jns Ie<e&Ce yeue keâer efoMee keäÙee nw 
pees Skeâ eqmLej melen hej mehe&Ce keâj mekeâlee nw? 

(DMRC JE 20.04.2018) 
(RRB Kolkata Diesel JE 25.10.2009) 

 (a) in the direction of motion/ieefle keâer efoMee ceW 
 (b) normal to the direction of  motion 

  ieefle keâer efoMee kesâ uecyeJele 
 (c) unpredictable/Devegceeve veneR ueieeÙee pee mekeâlee 
 (d) opposite to the direction of motion 

  ieefle keâer efoMee kesâ efJehejerle 
Ans : (d) Ie<e&Ce yeue meowJe ueieeÙes ieÙes yeue kesâ Ùee ieefle keâer efoMee 
kesâ efJehejerle ef›eâÙee keâjlee nw~ 

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 plane is____ 



 

RRB JE MECHANICAL 35 YCT 

  200 N Jepeve keâe Skeâ efheC[ Skeâ #eweflepe leue hej jKee 
peelee nw~ Ùeefo efheC[ Deewj #eweflepe leue kesâ yeerÛe Ie<e&Ce 
keâe iegCeebkeâ 0.3 nw lees efheC[ keâes leue hej mueeF[ keâjves 
kesâ efueS #eweflepe yeue keâer DeeJeMÙekeâlee nw 

 (a) 30 N (b) 90 N 

 (c) 120 N (d) 60 N 

(RRB Jammu SSE 09.09.2012) 

Ans. (d) : efoÙee nw- 
    = 0.3 

 W = 200 N 

  F = ? 

 

 F = R  (peneB R = mg = 200 N) 

    = 0.3  200 

    = 60.0 N 

 F 60N  

118. Limiting force of friction is defined as the 

frictional force which exists when a body  
 meerceeble Ie<e&Ce yeue heefjYeeef<ele nw, Jen Ie<e&Ce yeue keâer 

DeJemLee efpeme hej Skeâ efheb[- 
 (a) is moving with maximum velocity 

  meJee&efOekeâ Jesie mes Ietcelee nw~ 
 (b) is stationary/efmLej neslee nw~ 
 (c) just begins to slide over the surface 

  melen hej mejkeâvee Meg® keâjves Jeeuee neslee nw~ 
 (d) None of these/Ghejesòeâ ceW mes keâesF& veneR 

(Konkan Railway STA 2017) 

RRB Chandigarh  Section Engineer, 26.02.2012 

Ans : (c) meerceeble Ie<e&Ce yeue Jen Ie<e&Ce nw efpeme hej efheC[ Ie<e&Ce 
keâer cenòece efmLeefle hej neslee nw~ Ùeefo yengle LeesÌ[e yeue Deewj ueieeÙeW lees 
efheC[ mejkeâvee Meg™ keâj oslee nw~ 

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 : 

 Skeâ #eweflepe leue hej 30N Jepeve keâe eEhe[ jKee nw~ eEhe[ 
hej ›eâceMe: yeÌ{les ngS #eweflepe yeue keâe ØeÙeesie efkeâÙee peelee 
nw pees yeue kesâ 9 N nesves hej ieefleceeve nes peelee nw~ eEhe[ 
Deewj leue kesâ yeerÛe Ie<e&Ce iegCeebkeâ nesiee : 

 (a) 10/3  (b) 3/10 

 (c) 1/3  (d) 1/9 

(RRB Bhubneshwar JE II 29.11.2008) 

Ans : (b) 

peneB   P = #eweflepe efKebÛeeJe yeue 
 F =  Ie<e&Ce yeue 
 R = Øeefleef›eâÙee yeue 

 
 

 R = mg = 30N  
leLee  
 P = F (peye efheC[ ieefleceeve nes)  
 P = F = 9N  

 Dele: Ie<e&Ce iegCeebkeâ ()·
F

R
mes 

  · 
9

30
   · 

3

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 

 Skeâ W Jepeve keâe eEhe[ Demeceeve (¤#e) Deevele leue hej jKee 
nw~ leue keâer #eweflepe kesâ meeLe Deeveefle Ie<e&Ce keâesCe mes keâce nw~ 
Jen eEhe[ 

 (a) be in equilibrium/meecÙeeJemLee ceW nesiee 
 (b) move downwards/veerÛes efkeâ Deesj ieefleceeve nesiee 
 (c) move upwards/Thej keâer Deesj ieefleceeve nesiee 
 (d) None of the above/GheÙeg&keäle ceW mes keâesF& veneR 

(RRB Chandigarh SSE 25.10.2009) 
Ans : (a) Skeâ w Jepeve keâe efheC[ Demeceeve (™#e) Deevele leue hej 
jKee nw leue keâe #eweflepe kesâ meeLe Deeveefle Ie<e&Ce keâesCe mes keâce nw leye 
efheC[ meecÙeeJemLee ceW nesiee~ 

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 / DeefOekeâlece Ie<e&Ce yeue leye ueielee nw, peye 
Skeâ efheC[ otmejs efheC[ kesâ Thej mehe&Ce DeejcYe keâjves keâes 
neslee nw, efvecve keânueelee nw– 

 (a) Sliding friction/meheea Ie<e&Ce 
 (b) Limiting friction/Ûejce Ie<e&Ce 
 (c) Kinetic friction/ieeflekeâ Ie<e&Ce 
 (d) Rolling friction/ueesšveer Ie<e&Ce 

(RRB Allahabad JE 19.12.2010) 
 (RRB Patna JE 25.10.2009) 

Ans : (b) Jen DeefOekeâlece Ie<e&Ce yeue Ûejce Ie<e&Ce yeue keânueelee nw, 
peye Skeâ efheC[ otmejs efheC[ kesâ Thej mehe&Ce DeejcYe keâjves keâes neslee nw~ 
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122. A ladder rests on a smooth ground against a 
rough wall. The force of friction acts 

 Skeâ meerÌ{er ™#e oerJeej leLee efÛekeâveer heâMe& hej efškeâer nw, 
Ie<e&Ce yeue ueiesiee~ 

 (a) Away from the wall at the upper end 

  meerÌ{er kesâ Thejer efmejs hej oerJeej mes otj 
 (b) Towards the wall at the lower end 

  meerÌ{er kesâ efveÛeues efmejs hej oerJeej keâer efoMee ceW 
 (c) Upward at the upper end 

  Thejer efmejs hej oerJeej keâer Thejer efoMee ceW 
 (d) Downwards at the upper end 

  Thejer efmejs hej oerJeej kesâ veerÛes efoMee ceW 
(RRB Mumbai JE 05.10.2008) 

Ans : (c) 

 
 2 = 0 

efÛe$e mes mhe° nw efkeâ Ie<e&Ce yeue Thejer efmejs hej Thej keâer efoMee ceW 
ueiesiee~ 
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 

 Skeâ efheC[ efpemekeâe Yeej 200 N nw Kegjojs #eweflepe 
meceleue hej jKee nw, Ie<e&Ce iegCeebkeâ keâe ceeve Ùeefo 0.6 nes 
lees meeceevÙe Øeefleef›eâÙee nesieer 

 (a) 120 N (b) 200 N 
 (c) 150 N (d) 300 N 

(Konkan Railway STA 2017) 
Ans : (b)  

 
    = 0.6, W = 200N  R = W = 200N 
124. A body weight of 200 N is resting on a rough 

horizontal plane, and can be just moved by a 
force of 80 N applied horizontally, what will 
the value of the coefficient of friction 

 200 N Yeej keâe Skeâ ™#e efheC[ #eweflepe meceleue hej 
efmLele nw leLee Fmekeâes 80 N kesâ #eweflepe yeue mes ieefleMeerue 
efkeâÙee pee mekeâlee nw~ Fvekesâ efueS Ûejce Ie<e&Ce iegCeebkeâ keâe 
keäÙee ceeve nesiee~ 

 (a) 0.4 (b) 0.5 
 (c) 0.3 (d) None 

(RRB Gorakhpur RDSO SSE 25.10.2009) 

Ans : (a) F = 80 N, W = 200 N 

 
 F = R 

  = 
F

R
 

  = 
80

200
 

  = 0.4 

125.   The rolling resistance is because of the friction 

between the/jesefuebie ØeeflejesOe efkeâmekesâ yeerÛe kesâ Ie<e&Ce 
keâer Jepen mes neslee nw ? 

 (a) Wheel rim and tyre/Jnerue jerce Deewj šeÙej 
 (b) Tyre and road surface/šeÙej Deewj jes[ melen  
 (c) Wheel rim and road surface 

  Jnerue jerce Deewj jes[ melen 
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Jammu SSE 09.09.2012) 

Ans. (b) : jesefuebie ØeeflejesOe šeÙej Deewj jes[ melen yeerÛe kesâ Ie<e&Ce keâer 
Jepen mes neslee nw ~ jesefuebie Ie<e&Ce mLeweflekeâ Ie<e&Ce mes keâce neslee nw~ 
jesefuebie Ie<e&Ce ncesMee Skeâ melen hej Ietceleer ngF& Jemleg leLee leue kesâ yeerÛe 
ueielee nw~  
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 : 

 Skeâ mšerue keâe heefnÙee efpemekeâe JÙeeme 200 mm nw Skeâ 
#eweflepe hešjer (Rail) hej uegÌ{keâlee nw~ jesefuebie ØeeflejesOe 
0.3 mm nw~ mšerue kesâ heefnS hej 600 N keâe Jepeve nw~ 
Fme hešjer hej uecyeeF& ceW uegÌ{keâves kesâ efueS pe™jer yeue 
%eele keâerefpeS~ 

 (a) 90 N (b) 1.8 N 
 (c) 90 kN (d) 270 N 

(RRB Kolkala SSE 09.09.2012) 

Ans : (b) Q D = 200 mm, R = 0.3 mm, W = 600 N 

          
D

R 100
2

  mm    

R
R

W
F

R

 
  

R

0.3 600
F

100


  

     = 1.8 N 

127. The value of frictional force is 
 Ie<e&Ce yeue keâe ceeve neslee nw– 

 (a) More than external force/yee¢e yeue mes DeefOekeâ 
 (b) Equal to the external force/yee¢e yeue kesâ yejeyej 
 (c) Less than the external force/yee¢e yeue mes keâce 
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Allahabad JE 09.09.2012) 
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Ans : (b) Ie<e&Ce yeue keâe ceeve efheC[ keâer efmLeefle kesâ Devegmeej 
ueieeÙes ieÙes yeue kesâ yejeyej Ùee keâce neslee nw Ùeefo efheC[ efmLej nw lees 
Ie<e&Ce yeue keâe ceeve ueieeÙes ieÙes yeue kesâ yejeyej nesiee leLee Ùeefo 
efheC[ ieefleceeve nw lees Ie<e&Ce yeue keâe ceeve ueieeÙes ieÙes yeue mes keâce 
nesiee~ ØeMve ceW efheC[ keâes efmLej ceeve keâj Gòej efoÙee ieÙee nw~ 

128. Tangent of angle of friction is equal to 
 Ie<e&Ce keâesCe kesâ mheMe&pÙee keâe ceeve efvecveefueefKele nesiee– 

(JMRC JE 10.06.2017) 
 (a) Kinetic friction/ieeflepe Ie<e&Ce 
 (b) Limiting friction/meerceevle Ie<e&Ce 
 (c) Friction force/Ie<e&Ce yeue 
 (d) Coefficient of friction/Ie<e&Ce iegCeebkeâ 
Ans : (d)  

 

 N

N N

RF
tan

R R


     

tan     

 1tan     

peneB  = Ie<e&Ce iegCeebkeâ 
 R = heefjCeeceer Øeefleef›eâÙee 
Ie<e&Ce keâesCe keâer mheMe&pÙee Ie<e&Ce iegCeebkeâ kesâ yejeyej nesleer nw~ 

 6.  peÌ[lJe DeeIetCe& SJeb IetCe&ve ef$epÙee 
  (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' JÙeeme keâe Skeâ DeOe&-Je=òeekeâej #es$e keâer peÌ[lee keâe 
DeeIetCe& ................. nw, pees Fmekesâ JÙeemeerÙe De#e kesâ 
heefjle: nw–  

 (a) d
2
/36 (b) d

2
/256  

 (c) d
4
/128 (d) d

4
/64 

RRB-JE 30.08.2019, Ist Shift  
 Ans. (c) : (1) DeOe&-Je=òeekeâej #es$e keâe Gmekesâ JÙeeme kesâ heefjle : 

#es$eHeâue peÌ[lJe DeeIetCe& 
4 4

128 8
d

d r
I

 
   

(2) Je=òe kesâ efueS 41

4
x yI I r   

(3) ef$eYegpe kesâ efueS 31

36
x

I bh  

(4) DeeÙele kesâ efueS 31

12
xI bh  

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

  Skeâ ÛelegLeeËMe (Quarter circle) keâe Fmekesâ JÙeeme kesâ 
meehes#e peÌ[lJe DeeIetCe& efkeâlevee neslee nw? 

 (a) d
4
/128 (b) d

4
/256 

 (c) d
4
/64 (d) d

4
/36 

RRB-JE 29.08.2019, Ist Shift   
 Ans. (b) :  

 

Quarter circle area (A) 
2

4

4 3

r r
x y




  leLee  

  
4 4

' ' 4

16 256
x y

r d
I I mm

 
    

131. The unit of moment of inertia of mass of– 
 õJÙeceeve peÌ[lJe DeeIetCe& keâer FkeâeF& keäÙee nw? 
 (a) m

2
/kg (b) kg–m

2 
 (c) kg/m (d) kg/m

2 
RRB JE CBT-II 31.08.2019 IInd Shift   

Ans : (b) Ùeefo efkeâmeer efveef§ele otjer mes yeue kesâ mLeeve hej efkeâmeer melen 
keâe #es$eheâue Ùee efheC[ keâe õJÙeceeve ØeÙeesie efkeâÙee peeS, leye Fmes 
#es$eheâue keâe efÉleerÙe DeeIetCe& Ùee õJÙeceeve keâe efÉleerÙe DeeIetCe& keâne 
peelee nw~ 
õJÙeceeve keâe peÌ[lJe DeeIetCe& (I) = mr

2
 

Fmekeâer  unit   kg-m
2
 

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–  

 DevegowOÙe& De#e Ùee OeÇgJeerÙe De#e hej õJÙeceeve 'm', ef$epÙee 
'r' Deewj uecyeeF& 'l' Jeeues "esme efmeueW[j keâe peÌ[lJe 
DeeIetCe& efkeâlevee neslee nw? 

 (a) mr
2
/4 (b) mr

2
/8 

 (c) mr
2
/6 (d) mr

2
/2 

RRB JE CBT-II 31.08.2019 IInd Shift 
Ans :  (d) 
Solid Moment of Inertia (IZZ) 

Solid Cylinder  2mr

2
 

Thin Spherical shell 22
mr

3
 

Slab  2 2m
a b

12
  

Solid Sphere 22
mr

5
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133. The Moment of Inertia of a circular area of 
diameter 'd' about its diameter axis is– 

 JÙeeme 'd' keâe Skeâ Je=òeerÙe #es$e keâe peÌ[lJe DeeIetCe& Gmekesâ 
JÙeeme kesâ De#e kesâ heefjle: nw— 

 (a) d
2
/64 (b) d

2
/36 

 (c) d
3
/36 (d) d

4
/64 

RRB JE CBT-II 31.08.2019 IInd Shift 
Ans : (d)  

Section Figure IXX IYY 

Rectangular 

 

3bd

12
 

3db

12
 

Triangular 

 

3bh

36
 

3hb

36
 

Circular 

 

4d

64


 

4d

64


 

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– 

 ÛeewÌ[eF& (b) Deewj ienjeF& (d) Jeeues Skeâ DeeÙeleekeâej Keb[ 
keâe Gmekesâ ieg®lJe kesâvõ mes iegpejves Jeeueer Fmekeâer ienjeF& 
kesâ meceevlej De#e hej peÌ[lJe DeeIetCe& %eele keâerefpeS 

 (a) db
3
/36 (b) db

3
/12 

 (c) bd
3
/12 (d) bd

3
/36 

RRB JE CBT-II 31.08.2019 IInd Shift   
Ans : (b) ÛeewÌ[eF& (b) Deewj ienjeF& (d) Jeeues Skeâ DeeÙeleekeâej KeC[ 
keâe Gmekesâ ieg®lJe kesâvõ mes iegpejves Jeeueer Fmekeâer ienjeF& kesâ meceevlej 
De#e hej peÌ[lJe DeeIetCe& db

3
/12 nesiee leLee ÛeewÌ[eF& kesâ meceevlej 

peÌ[lJe DeeIetCe& 
3

bd

12
nesiee~ 

135. Built up sections also known as 

efvee|cele keâešeW keâes peevee peelee nw~ 
 (a) Standard section/ceevekeâ keâeš 

 (b) Compound section/mebÙegkeäle keâeš 
 (c) Both the above/GheÙeg&keäle oesveeW 
 (d)None of these/FveceW mes keâesF& veneR 

(RRB Chandigarh SSE 25.10.2009) 

Ans : (b) mebÙegkeäle, Ùeewefiekeâ Ùee efvee|cele keâešW (Compound 

or built up Sections)–peye efJeefYevve Deekeâej keâer oes Ùee 
DeefOekeâ ceevekeâ keâešeW (pewmes I, T, Ûewveue, Sbieue Deewj DeeÙeleekeâej 
Deeefo) keâes efceueekeâj Skeâ Oejve Ùee keâe@uece keâer keâeš yeveleer nw lees 
Gmes Ùeewefiekeâ keâeš keânles nQ~ Fve keâešeW keâe ØeÙeesie JÙeeJeneefjkeâ ™he 
ceW GheÙegkeäle meeceLÙe& leLee keâÌ[sheve (stiffness) keâer OejveW leLee 

keâe@uece Øeehle keâjves ceW efkeâÙee peelee nw~ Ssmeer kegâÚ keâešW Øeoe|Mele keâer 
ieÙeer nQ~ 

 

 
Fve keâešeW keâe efÉleerÙe DeeIetCe& meceevlej De#e ØecesÙe keâer meneÙelee mes 
%eele efkeâÙee pee mekeâlee nw~ 

136.  I-section, channel-section, T-section, L-section 
and Z-section are know as 

  I-keâeš, Ûewveue-keâeš, T-keâeš, L-keâeš Deewj Z-keâeš 
keâes peevee peelee nw~ 

 (a) Compound section/mebÙegkeäle keâeš 
 (b) Built up section/efvee|cele keâeš 
 (c) Standard section/ceevekeâ keâeš 
 (d) (a) and (b) both/(a) Deewj (b) 

(RRB Banglore SSE 09.09.2012) 
Ans. (c) : ceevekeâ keâešW (Standard Sections)– YeejleerÙe 
ceevekeâ mebmLeeve Éeje ceevekeâ DevegØemLe keâešW efJeefYevve GheÙeesieer 
Deeke=âefleÙeeW ceW efveOee&efjle keâer ieÙeer nQ~ ce=og Fmheele keâes jesefuele keâjkesâ 
Ùes keâešW Øeehle keâer peeleer nQ Deewj yeepeej ceW GheueyOe nesleer nQ~ ØecegKe 
keâešW DeeF& (I), Ûewveue (channel), šer (tee), Sbieue (angle) leLee 
Z Deeke=âefleÙeeW (Deeies Øeoe|Mele) ceW GheueyOe nesleer nQ efpevnW OejveeW 
(beams) leLee mš^š (strut) keâer lejn ØeÙeesie efkeâÙee peelee nw~ 
ieCevee ceW megefJeOee kesâ efueÙes Fve keâešeW kesâ meeFpe leLee mecyeefvOele 
DevÙe iegCe [Yeej Øeefle ceeršj uecyeeF&, #es$eHeâue, IXX, IYY, IetCe&ve 
ef$epÙee, Deeke=âefle ceeheebkeâ (modulus of section), ieg. kesâvõ keâer 
efmLeefle, Jewye leLee HeäueQpe keâer ceesšeF& Deeefo meejCeeryeæ efkeâÙes nesles nQ~ 
Ghejeskeäle kesâ Deefleefjkeäle ceevekeâ meeFpeeW ceW Fmheele huesšW, Jeiee&keâej 
leLee ieesue ÚÌ[W, Fmheeleer heefóÙeeB leLee šdÙetyeW Deeefo Yeer efveOee&efjle keâer 
ieÙeer nQ~ 

137.  Which of the following is correct expression for 
second moment of inertia is 

  efÉleerÙe peÌ[lee DeeIetCe& kesâ efueS efvecve ceW keâewve mee mener 
JÙebpeve nw         (RRB Mumbai JE 19.12.2010) 

RRB Jammu Section Engg., 2013 

 (a) I = AK
2
 (b) I = (AK)

2
  

 (c) I = 
2

A

K
 (d) I = 

2

A

K
 

Ans. (a) : peÌ[lee IetCe& (Moment of inertia)- efkeâmeer efheC[ 
keâe peÌ[lee IetCe& efkeâmeer oer ieÙeer jsKee kesâ heefjle: Gme efheC[ keâer 
mebefnlee (#es$eHeâue) Je efheC[ mes Gme jsKee keâer otjer kesâ Jeie& kesâ 
iegCeveHeâue kesâ yejeyej nselee nw~ ØeeÙe: Fmes I mes ØeoefMe&le keâjles nQ~ 

 2I AK  
peneB,  K · De#e kesâ heefjle:  keâer heefjYeüceCe ef$epÙee~ 
 A = efheC[ keâe #es$eHeâue  
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138.  What is the value of moment of inertia of I-

section about centre of gravity through XX 

and YY axis, given figure below. 

  efÛe$e ceW efoKeeF& ieF& I-keâeš keâe peÌ[lee IetCe& ieg®lJe kesâvõ 
mes neskeâj peeves Jeeueer XX De#e leLee YY De#e hej keâe 
ceeve nesiee~ 

   

 (a) 
3 3

XX

BD bd
I

12


 , IYY =

3 3
2tb dc

12

  

 (b) IXX =
3 3

ab c(b 2t)

12

 
, IYY =

3 3
2tb dc

12

  

 (c) 
3 3

XX

B D b d
I

12


 , IYY =

3 3
2t b d c

12

  

 (d) None of these/FveceW mes keâesF& vener 
(RRB Jammu JE 25.10.2009) 

Ans. (a) : I-keâeš keâe X-X De#e kesâ meehes#e peÌ[lJe DeeIetCe& = 

DeeÙeleekeâej keâeš ABCD keâe peÌ[lJe DeeIetCe&  DeeÙeleekeâej keâeš 
LMNH keâe peÌ[lJe DeeIetCe&  DeeÙeleekeâej keâeš KTSM keâe 
peÌ[lJe DeeIetCe& 
= DeeÙeleekeâej keâeš ABCD keâe peÌ[lJe DeeIetCe&  2  DeeÙeleekeâej 
keâeš LMNH keâe peÌ[lJe DeeIetCe& 

 =
3 3

BD b d
2

12 2 12
    

 
3 3

XX

BD bd
I

12


  

Y-Y De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

 IYY =
3 3

2tb dc

12


 

I-keâeš keâe #es$eHeâue, A = 2Bt + dC 

X-X De#e kesâ meehes#e heefjYeüceCe ef$epÙee (Radius of Gyration),  

 KXX = XXI

A
= 

3 3BD bd

12(2Bt dc)




 

Y-Y De#e kesâ meehes#e heefjYeüceCe ef$epÙee, 

 KYY = YYI

A
=

3 32tb dc

12(2Bt dc)




 

139.  What is the value of moment of inertia of 

Channel-section about centre of gravity 

through XX, given figure below. 

  efÛe$e ceW efoKeeF& ieF& Ûewveue-keâeš keâe peÌ[lee IetCe& ieg®lJe 
kesâvõ mes neskeâj peeves Jeeueer XX De#e hej keâe ceeve 
nesiee~ 

 

 (a) IXX =
3 3BD bd

12

 
  

 (b) IXX =
3 3B D bd

12

 
  

 

 (c) IXX =
3 3BD b d

8

 
  

 (d) IXX =
3 3B D b d

12

 
  

 

(RRB Banglore SSE 09.09.2012) 

RRB Jammu Section Engg., 2013 

Ans. (a) : Ûewveue keâeš keâe X-X De#e kesâ meehes#e peÌ[lJe DeeIetCe& 
= DeeÙeleekeâej keâeš ABCD keâe peÌ[lJe DeeIetCe&  DeeÙeleekeâej keâeš 
LMNH keâe peÌ[lJe DeeIetCe& 

 IXX =
3 3BD bd

12

 
  

 

140.  What is the value of moment of inertia of T-

section about centre of gravity through XX 

and YY axis, given figure below. 

  efÛe$e ceW efoKeeF& ieF& T-keâeš keâe peÌ[lee IetCe& ieg®lJe kesâvõ 
mes neskeâj peeves Jeeueer YY De#e hej keâe ceeve nesiee~ 

 

 (a) IYY =
3 3

b H B h

12 12
  

 (b) IYY =
3 3 3 3

b H B h

12 12
  

 (c) IYY =
3 3

bH Bh

12 12
  

 (d) IYY =
3 3

b H B h

12 12
  

(RRB Mumbai C&G SSE 25.10.2009) 
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Ans. (a) : T-keâeš keâe X-X De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

IXX =

2 23 3H bH h h B
bH T hB H T

2 12 2 12

           
   

 

T- keâeš keâe Y-Y De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

IYY =
3 3

b H B h

12 12
  

T-keâeš keâe #es$eHeâue, A = Bh + Hb 

T-keâeš keâe X-X De#e kesâ meehes#e heefjYeüceCe ef$epÙee (Radius of 

Gyration), 

KXX = XXI

A
 

       = 

2 23 3H bH h h B
bH T hB H T

2 12 2 12

Bh Hb

           
   


 

T-keâeš keâe Y-Y De#e kesâ meehes#e heefjYeüceCe ef$epÙee (Radius of 

Gyration),  

KYY = YYI

A
=

3 3b H B h

12(Bh Hb)




 

141.  What is the value of moment of inertia of L-
section about centre of gravity through XX 

and YY axis, given figure below. 

  efÛe$e ceW efoKeeF& ieF& L-keâeš keâe peÌ[lee IetCe& ieg®lJe kesâvõ 
mes neskeâj peeves Jeeueer XX De#e hej keâe ceeve nesiee~ 

 

 (a) IXX =
3 3 31

ty a(a y) (a t)(a y t)
3
         

 (b) IXX =
3 3 31

ty a(a y) (a t)(a y t)
3
         

 (c) IXX =
3 3 31

ty a(a y) (a t)(a y t)
3
         

 (d) IXX =
3 3 31

ty a(a y) (a t)(a y t)
3
         

(RRB Bhubneshwar JE II 29.11.2008) 

Ans. (d) : X-X De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

 IXX =
3 3 31

ty a(a y) (a t)(a y t)
3
         

Y-Y De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

 IYY =
3 3 31

tz a(a z) (a t)(a z t)
3
         

L-keâeš keâe #es$eHeâue (A) = t (2a  t) 

X-X De#e kesâ meehes#e heefjYeüceCe ef$epÙee, 

KXX = XXI

A
=

3 3 3ty a(a y) (a t)(a y t)

3t(2a t)

       


 

Y-Y De#e kesâ meehes#e heefjYeüceCe ef$epÙee, 

KYY = YYI

A
=

3 3 3tz a(a z) (a t)(a z t)

3t(2a t)

     


 

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

  efÛe$e ceW efoKeeF& ieF& Z-keâeš keâe peÌ[lee IetCe& ieg®lJe kesâvõ 
mes neskeâj peeves Jeeueer XX De#e leLee YY De#e hej keâe 
ceeve nesiee~ 

 

 (a) IXX =
3 3

ab c(b 2t)

12

 
, 

   IYY =
3 3 2

b(a c) 2c d 6a cd

12

    

 (b) IXX =
3 3

ab c(b 2t)

12

 
, 

   IYY =
3 3 2

b(a c) 2c d 6a cd

12

    

 (c) IXX =
3 3

ab c(b 2t)

12

 
, 

   IYY =
3 3 2

b(a c) 2c d 6a cd

12

    

 (d) IXX =
3 3

ab c(b 2t)

12

 
, 

   IYY =
3 2

b(a c) 2c d 6a cd

12

  
 

(RRB Gorakhpur RDSO SSE 25.10.2009) 
Ans. (b) : X-X De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

IXX =
3 3

ab c(b 2t)

12

 
 

Y-Y De#e kesâ meehes#e peÌ[lJe DeeIetCe&, 

IYY =
3 3 2

b(a c) 2c d 6a cd

12

  
 

A = t [(b + 2(a  t)] 
X-X De#e kesâ meehes#e heefjYeüceCe ef$epÙee, 

KXX = XXI

A
=

3 3ab c(b 2t)

12t[b 2(a t)]

 
 

 

Y-Y De#e kesâ meehes#e heefjYeüceCe ef$epÙee, 

KYY = YYI

A
=

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

12t[b 2(a t)]
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143.  Second moment of area known as 

  #es$eHeâue keâe efÉleerÙe DeeIetCe& peevee peelee nw~ 
 (a) Area moment of inertia/#es$eHeâue keâe peÌ[lJe DeeIetCe& 
 (b) Mass moment of inertia 

  õJÙeceeve keâe peÌ[lJe DeeIetCe& 
 (c) Newton's first law/vÙetšve keâe ØeLece efveÙece 
 (d) None of these/keâesF& vener 

(RRB Mumbai JE 19.12.2010) 

Ans. (a) : #es$eHeâue peÌ[lJe DeeIetCe& Ùee efÉleerÙe DeeIetCe& keâe 
JÙebpekeâ (Expression for Area Moment of Inertia or 

Second Moment of Area) 

heefjYee<ee (Definition)–efkeâmeer De#e kesâ efieo& Skeâ #es$eHeâue keâe 
peÌ[lJe DeeIetCe& Ùee efÉleerÙe DeeIetCe& Gmekesâ #es$eHeâue leLee De#e mes otjer 
kesâ Jeie& kesâ iegCeveHeâue kesâ yejeyej neslee nw~ 

 
  2

X X 1I AK   

  2

Y Y 2I AK   

144.  Expression for theorem of parallel axis is 

  meceevlej De#e ØecesÙe keâe JÙebpeve nw 
 (a) IXX = IGG + Ah

2
 (b) IZZ = IXX + IYY 

 (c) IXX = AK
2 (d) IXX = IYY = MK

2
 

(JMRC JE 10.06.2017) 

Ans. (a) : meceevlej De#e ØecesÙe (Theorem of Parallel 

Axis) 

heefjYee<ee– meceevlej De#e ØecesÙe kesâ Devegmeej efkeâmeer #es$e keâe efkeâmeer 
De#e X  X hej peÌ[lJe IetCe& Gme #es$e keâe (i) ieg®lJe kesâvõ mes 
iegpejves Jeeueer leLee X  X kesâ meceevlej De#e G  G hej peÌ[lee 
IetCe& leLee (ii) Gme #es$eHeâue leLee oesveeW De#eeW kesâ yeerÛe keâer uecye otjer 
kesâ Jeie& kesâ iegCeveHeâue kesâ Ùeesie (i + ii) kesâ yejeyej neslee nw~ 
Ùeefo #es$e keâe #es$eHeâue A nw leLee #es$e kesâ ieg®lJe kesâvõ mes neskeâj peeves 
Jeeueer Deewj X  X kesâ meceevlej De#e G  G nw, oesveeW De#eeW kesâ 
yeerÛe keâer otjer h, #es$eHeâue A keâe X  X hej peÌ[lee IetCe& XXI leLee 
G  G hej peÌ[lee IetCe& IGG nes leye ØecesÙe kesâ Devegmeej– 

  2

XX GGI I A h    

 

145.  Expression for perpendicular axis theorem is 

  DeefYeuecye De#e ØecesÙe keâe JÙebpeve nw 
 (a) IXX = IGG + Ah

2
 (b) IZZ = IXX + IYY 

 (c) IXX = AK
2 (d) IXX = IYY = MK

2
 

(RRB Mumbai SSE 05.10.2008) 
Ans. (b) :  

DeefYeuecye-De#e ØecesÙe (Perpendicular Axis Theorem) 

heefjYee<ee–efkeâmeer #es$e keâe, Gme #es$e kesâ ner meceleue ceW oes hejmhej 
uecye De#eeW hej peÌ[lee IetCeeX keâe Ùeesie, Fve oesveeW De#eeW kesâ keâševe 
efyevog mes neskeâj peeves Jeeueer leLee #es$e kesâ meceleue hej uecye De#e hej, 
Gme #es$e kesâ peÌ[lee IetCe& kesâ yejeyej neslee nw~ 
Fme Øekeâej Ùeefo X  X De#e hej peÌ[lee IetCe& IXX, Y  Y De#e hej 
IYY leLee Z  Z De#e hej IZZ nes lees uecye De#e ØecesÙe kesâ Devegmeej– 

  ZZ XX YYI I I   

 
146.  A section made by combining of two or more 

than two standard section know as 

  Skeâ KeC[ pees oes Ùee oes mes DeefOekeâ ceevekeâ KeC[eW mes 
efceuekeâj yevee nes keânueelee nw~ 

 (a) Compound section/mebÙegkeäle keâeš 
 (b) Built up section/efvee|cele keâeš 
 (c) Standard section/ceevekeâ keâeš 
 (d) (a) and (b) both/(a) Deewj (b) 

(DMRC JE 20.04.2018) 

Ans. (d) : Skeâ KeC[ pees oes Ùee oes mes DeefOekeâ ceevekeâ KeC[eW mes 
efceuekeâj yevee nes Gmes mebÙegkeäle keâeš Ùee efvee|cele keâeš keânles nw~  
147.  Radius of gyration K is equal to 

  heefjYeüceCe ef$epÙee yejeyej nw 

 (a) I

A
 (b) A

I
 

 (c) IA  (d) 
2

I

A

 
 
 

 

(RRB Gorakhpur RDSO SSE 25.10.2009) 

Ans. (a) : heefjYeüceCe ef$epÙee–efkeâmeer IetCe&ve De#e kesâ heefjle: 
efkeâmeer #es$e keâer heefjYeüceCe ef$epÙee (K) De#e mes ceeheer ieF& Jen otjer nw 
efpemekesâ Jeie& keâes Ùeefo #es$e kesâ mecemle #es$eHeâue mes iegCee efkeâÙee peeÙes 
lees iegCeveHeâue, Gme De#e kesâ heefjle: #es$eHeâue DeeIetCe& (I Ùee IXX Ùee 
IYY) kesâ yejeyej nesiee~ 
 I = AK

2
  

 K = 
I

A
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148. The C.G. of a plane lamina will not be at its 

geometrical centre in the case of a/efkeâme meceleue 
hešue keâe ieg®lJe keâsvõ Gmekesâ pÙeeefceleerÙe kesâvõ hej veneR 
neslee nw~ 

 (a) right angled triangle/mecekeâesCe ef$eYegpe 
 (b) equilateral triangle/meceyeeng ef$eYegpe 
 (c) square/Jeie& 
 (d) circle/Je=òe 

(RRB Bhubneshwar JE-II 19.12.2010) 

Ans : (a) mecekeâesCe ef$eYegpe keâe ieg®lJe kesâvõ Gmekesâ pÙeeefceleerÙe kesâvõ 
hej vener neslee nw~ 
� meceyeeng ef$eYegpe keâe ieg®lJe kesâvõ Gmekesâ ceeefOÙekeâeDeeW kesâ keâševe 
efyevog hej neslee nw~ 
� Je=òe keâe ieg®lJe kesâvõ Je=òe kesâ pÙeeefceleerÙe kesâvõ hej neslee nw~ 
149.  What is the value of moment of inertia of T-

section about centre of gravity through XX 

and YY axis, given figure below. 

  efÛe$e ceW efoKeeF& ieF& T-keâeš keâe peÌ[lee IetCe& ieg®lJe kesâvõ 
mes neskeâj peeves Jeeueer XX De#e leLee YY De#e hej keâe 
ceeve nesiee~ 

 
 (a) 53.125  10

6
 mm

4
, 15.625  10

6
 mm

4 
 (b) 33.225  10

5
 mm

4
, 14.325  10

5
 mm

4 
 (c) 43.225  10

6
 mm

4
, 55.600  10

6
 mm

4 
 (d) 30.120  10

6
 mm

4
, 15.125  10

6
 mm

4
 

(RRB Gorakhpur Design SSE 09.09.2012) 

Ans. (a) :  hetjer T-keâeš keâes oes DeeÙeleeW ceW yeeBefšÙes~ 
DeeÙele (1) keâe #es$eHeâue, a1 = 150  50 = 75  10

2
 mm

2
 

DeeÙele (2) keâe #es$eHeâue, a2 = 150  50 = 75  10
2
 mm

2
 

keäÙeeWefkeâ T-keâeš YY De#e hej meceefcele (Symmetrical) nw 
FmeefueÙes Fmekeâe ieg®lJe kesâvõ G, YY De#e hej nesiee~ Dele: nce 
kesâJeue G keâer BC mes TBÛeeF& %eele keâjWies~ 
DeeÙele (1) kesâ ieg®lJe kesâvõ g1 keâer BC mes TBÛeeF&, 
 y1 = 200  25 = 175 mm 

DeeÙele (2) kesâ ieg®lJe kesâvõ g2 keâer BC mes TBÛeeF&, 

 y2 =
150

2
= 75 mm 

Ùeefo T-keâeš kesâ ieg®lJe kesâvõ keâer BC mes TBÛeeF& y  nw, leye 

 y = 1 1 2 2a y a y

A


 

peneB A = a1 + a2 = 75  10
2
 + 75  10

2
 = 15  10

3
 mm

2
 

 y =
2 2

2 2

75 10 175 75 10 75

75 10 75 10

    
  

= 125 mm 

Deye DeeÙele (1) keâe XX kesâ meceeveevlej g1 mes neskeâj peeves Jeeueer 
De#e hej peÌ[lee IetCe&, 

 XXg1
I =

3
150 50

12


= 1.5625  10

6
 mm

4
 

efHeâj DeeÙele (1) keâe XX hej peÌ[lee IetCe&, 

 XX1
I = 2

XX 1 1g1
I a h   

peneB h1 = 175  125 = 50 mm 

 XX1
I = 1.5625  10

6
 + 75  10

2
  50

2
 

 = 20.3125  10
6
 mm

4
 

efHeâj DeeÙele (2) keâe XX kesâ meceeveevlej leLee g2 mes neskeâj peeves 
Jeeueer De#e hej peÌ[lee IetCe&, 

 XXg2
I =

3
50 150

12


= 14.0625  10

6
 mm

4
 

efHeâj DeeÙele (2) keâe XX De#e hej peÌ[lee IetCe&, 

 XX2
I = 2

XX 2 2g2
I a h   

peneB h2 = 125  75 = 50 mm 

 XX2
I = 14.0625  10

6
 + 75  10

2
  50

2
 

 = 32.8125  10
6
 mm

4
 

 meejer T-keâeš keâe XX hej peÌ[lee IetCe&, 
 IXX = XX XX1 2

I I = 20.312510
6
 + 32.8125  

10
6
 

 = 53.125  10
6
 mm

4
 

keäÙeeWefkeâ T-keâeš YY hej meceefcele (Symmetrical) nw FmeefueÙes 
ØelÙeskeâ DeeÙele keâe peÌ[lee IetCe& meerOes ner YY hej efvekeâue peeÙesiee~ 
DeeÙele (1) keâe YY hej peÌ[lee IetCe&, 

 YY1
I =

3
50 150

12


= 14.0625  10

6
 mm

4
 

DeeÙele (2) keâe YY hej peÌ[lee IetCe&,  

 YY2
I =

3
150 50

12


= 1.5625  10

6
 mm

4
 

FmeefueÙes T-keâeš keâe YY hej peÌ[lee IetCe&, 
 IYY = YY YY1 2

I I = 14.0625  10
6
 + 1.5625  

10
6
 

   = 15.625  10
6
 mm

4 

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

  efÛe$e ceW Skeâ heefjÛÚso efoKeeÙee ieÙee nw~ heefjÛÚso kesâ 
kesâvõkeâ keâer efmLeefle yeleeFÙes leLee x-De#e kesâ Øeefle peÌ[lJe 
DeeIetCe& keâe ceeve nesiee 
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 (a) 413.34  10
3
 mm

4 
 (b) 313.72  10

3
 mm

4 
 (c) 212.46  10

3
 mm

4 
 (d) 443.35  10

3
 mm

4
 

(RRB Mumbai JE 05.10.2008) 

RRB Bhubaneswar Section Engg (Mech.) , 19.08.2001 

Ans. (a) : heefjÛÚso x-De#e leLee y-De#e hej meceefcele nw Dele: 
kesâvõkeâ G keâer AB mes otjer 

 =
20 80

2


= 50 mm 

leLee BC mes kesâvõkeâ G keâer TBÛeeF& 

 =
20

2
= 10 mm 

Deye heefjÛÚso keâe XX De#e hej peÌ[lJe DeeIetCe&, 

 IXX =
3 3

2100 20 20 20
2 (20 20) 20

12 12

  
     

 

 = [6.667 + 34.667]  10
4
  

 = 413.34  10
3
 mm

4
  

151.  Skeâ mebÙegkeäle keâeš oes Ûewveue leLee oes huesšeW Éeje yeveeF& 
ieÙeer nw~ Ûewveue ceevekeâ nQ Deewj heer" mes heer" lekeâ 200 

efceceer otjer hej nQ~ Ûewveue keâer ceehe 225 efceceer  80 efceceer 
nw~ ÛewveueeW keâer HeäueQpeeW hej efÛe$e kesâ Devegmeej Thej leLee 
veerÛes Skeâ-Skeâ huesš efjJešeW Éeje ueieer nw~ huesš keâe 
meeFpe 360 efceceer  10 efceceer nw~ Fme mebÙegkeäle keâeš keâe 
IXX leLee IYY keâe ceeve nesiee~ Ùeefo ØelÙeskeâ Ûewveue kesâ 
efueÙes keâeš keâe #es$eHeâue A = 33.01 mesceer2, IXX = 

2694.6 mesceer4, IYY = 187.2 mesceer4 leLee Cyy = 2.3 

mesceer.~ 

 
 (a) 19300.4 cm

4
,18140.57 cm

4 
 (b) 15335.7 cm

4
,18138.57 cm

4 
 (c) 17237.5 cm

4
,15138.75 cm

4 
 (d) 14325.2 cm

4
,16161.77 cm

4
 

(Konkan Railway STA 2017) 

Ans. (b) : hetCe& keâeš keâe, 

IXX =
3

236 1
2 2694.6 2 36 1(11.25 0.5)

12

 
      

 

       = 15335.7 cm
4
 

IYY =
3

2 1 36
2 187.2 33.01(10 2.3)

12

 
    

 

= 18138.57 cm
4
 

152.  leerve jesefuele Fmheele pee@Fmš (Joist) keâes ›eâe@me kesâ Deekeâej 
ceW efÛe$e keâer YeeBefle peesÌ[keâj keâeš yeveeF& ieÙeer nw~ yeÌ[er 
pee@Fmš 400 mm  200 mm leLee Úesšer pee@Fmš 250 

mm  200 mm nw~ yeÌ[er pee@Fmš keâer Jewye kesâ ØelÙeskeâ 
Deesj Úesšer pee@Fmš peesÌ[er ieÙeer nQ~ 

 mebÙegkeäle keâeš keâe IXX, IYY leLee IetCe&ve ef$epÙeeÙeW 
 (radii of gyration) keâe ceeve nesiee~ Ùeefo pee@Fmš kesâ 
iegCe efvecve Øekeâej nQ– 

 yeÌ[er pee@Fmš : A = 85.01 cm
2
, Jewye ceesšeF& = 8.6 mm 

 IXX = 23426.7 cm
4
,  IYY = 1388.0 cm

4
, 

 Úesšer pee@Fmš :A = 52.05 cm
2
, IXX = 5943.1 cm

4
 

    IYY = 857.5 cm
4
 

 
 (a) 11.53 cm, 12.74 cm 
 (b) 12.73 cm, 15.75 cm 
 (c) 13.63 cm, 14.64 cm 
 (d) 15.20 cm, 17.18 cm 

(RRB Mumbai C&G JE 25.10.2009) 

Ans. (a) : mebÙegkeäle keâeš keâe, 
 IXX = 23426.7 + 2  857.5 

 = 25141.7 cm
4
 

 IYY =

2
0.86

1388 2 5943.1 52.05 12.5
2

      
  

 

 = 30678.15 cm
4 

mebÙegkeäle keâeš keâe #es$eHeâue = 85.01 + 2  52.05 

   = 189.11 cm
2
 

Deye ceevee efkeâ KXX leLee KYY ›eâceMe: XX leLee YY De#e hej 
IetCe&ve ef$epÙeeÙeW nQ, leye 

 IXX = #es$eHeâue  2

XXK  

 2

XXK = XXI

#es$eHeâue
=

25141.7

189.11
= 132.947 

 KXX = 11.53 cm 

efHeâj 2

YYK = YYI

#es$eHeâue
=

30678.15

189.11
= 162.224 

 KYY = 12.74 cm 

153. According to parallel axis theorem for a plane 

area A, the M.I. about the axes XX and YY 

separated by distance r/meceleue #es$eheâue A kesâ 
efueS meceevlej De#e ØecesÙe kesâ Devegmeej, XX De#e Deewj 
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YY De#e kesâ heefjle: peÌ[lJe DeeIetCe&, r otjer mes Deueie 
neslee nw~ 

 (a) Iy = Ix + Ar
2 (b) Iy = Ix  Ar

2 

 (c) Ix + Iy = Ar
2 (d) 2x

y

I
Ar

I
  

(RRB Jammu SSE 09.09.2012) 

Ans : (a) meceleue #es$eheâue A kesâ efueS meceevlej De#e ØecesÙe kesâ 
Devegmeej, XX De#e Deewj YY De#e kesâ heefjle: peÌ[lJe DeeIetCe&, r 
otjer mes Deueie neslee nw~ 
Iy = Ix + Ar

2 
154. The M.I. of hollow circular section about a 

central axis perpendicular to section as 

compared to its M.I. about horizontal axis 

is/keâeš kesâ uecyeJeled kesâvõerÙe De#e kesâ heefjle: KeesKeues 
Je=òeekeâej keâeš keâe peÌ[lJe DeeIetCe&, #eweflepe De#e kesâ 
heefjle: peÌ[lJe DeeIetCe& keâer leguevee neslee nw~ 

 (a) same/meceeve (b) double/ogiegvee 
 (c) half/DeeOee (d) four times/Ûeej iegvee 

(Konkan Railway TA 2017) 

Ans : (b)  

 
#eweflepe De#e kesâ heefjle: peÌ[lJe DeeIetCe& 

 IXX =
 4 4D d

64

 
 

leue kesâ uecye De#e kesâ heefjle: peÌ[lJe DeeIetCe& 

 IZZ =
 4 4D d

32

 
 

ØeMveevegmeej– 

 ZZ

XX

I

I
=

   4 4 4 4D d D d

32 64

   
 

 ZZ XXI 2 I   

155. Moment of inertia of a right circular cylinder 

of radius r and mass M about its axis is given 

by/ef$epÙee r Deewj õJÙeceeve M kesâ "esme Je=òeekeâej 
efmeefueC[j keâe De#e kesâ heefjle: peÌ[lJe DeeIetCe& neslee nw~ 

 (a)Mr
2 (b) 

2
Mr

2
 

 (c)
2

Mr

4
 (d) 

2
Mr

12
 

(RRB Mumbai C&G SSE 25.10.2009) 

Ans : (b) efkeâmeer uecye Je=òeerÙe yesueve keâe efoS ieS De#e kesâ heefjle: 

peÌ[lJe DeeIetCe& 
2

Mr

2
 neslee nw~ 

KeesKeues efmeefueC[j kesâ efueS peÌ[lJe DeeIetCe& · Mr
2
 

156. Match the correct answer from Group B for 

the statements given in Group A. 

  mecetn A kesâ keâLeveeW keâe mecetn B kesâ mener Gòej mes 
efceueeve keâjes–  

Group A/mecetn A Group B/mecetn B 

(a) C.G. of a rectangle 
 DeeÙele keâe ieg®lJe kesâvõ 

(i) is at ts centre 
 kesâvõ hej 

(b) C.G. of a triangle 
 ef$eYegpe keâe ieg®lJe kesâvõ 

(ii) is at intersection 

of its diagonals 
 efJekeâCeeX kesâ heefjÛÚsove 

efyevog hej 

(c) C.G. of a circle 
 Je=òe keâe ieg®lJe kesâvõ 

(iii) is at 
4r

3
 from its 

base along the 

vertical radius 

 DeeOeej mes 
4r

3
 

TOJee&Oej ef$epÙee hej 

(d) C.G. of a semicircle 
 Deæ&Je=òe keâe ieg®lJe kesâvõ 
 

(iv) is at 
h

4
 from its 

base along the 

vertical axis 

 DeeOeej mes 
h

4
 

TOJee&Oej De#e hej 
(e) C.G. of a 

hemisphere 
 Deæ&ieesues keâe ieg®lJe 

kesâvõ 

(v) is at intersection 

of its medians 
 ceeefOÙekeâeDeeW keâe 

heefjÛÚsove efyevog 
(f) C.G. of a right 

circular cone 
 mecekeâesCeerÙe Mebkegâ keâe 

ieg®lJe kesâvõ 

(vi) is at 
3r

8
 from  

its base along 

the vertical 

radius 

 DeeOeej mes 
3r

8
 

TOJee&Oej ef$epÙee hej 

 (a) (ii), (v), (i), (iii), (vi), (iv) 

 (b) (i), (vi), (i), (iii), (v), (iv) 
 (c) (ii), (vi), (iii), (i), (v), (iv) 

 (d) (iii), (iv), (i), (ii), (vi), (v) 

(RRB Gorakhpur Design SSE 09.09.2012) 
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Ans. (a) :  

 mecetn A  mecetn B 

a. DeeÙele keâe ieg®lJe kesâvõ ii. efJekeâCeeX kesâ heefjÛÚsove efyevog 
hej 

b. ef$eYegpe keâe ieg®lJe kesâvõ v. ceeefOÙekeâeDeeW keâe heefjÛÚsove 
efyevog 

c. Je=òe keâe ieg®lJe kesâvõ i. kesâvõ hej 
d. Deæ&Je=òe keâe ieg®lJe 

kesâvõ 

iii. 
DeeOeej mes 

4r

3
 TOJee&Oej 

ef$epÙee hej 
e. Deæ&ieesues keâe ieg®lJe 

kesâvõ 
vi. 

DeeOeej mes 
3r

8
 TOJee&Oej 

ef$epÙee hej 
f. mecekeâesCeerÙe Mebkegâ keâe 

ieg®lJe kesâvõ 
iv. 

DeeOeej mes 
h

4
 TOJee&Oej 

De#e hej 
157. Moment of inertia is the :  

 peÌ[lee DeeIetCe& nw–  

 (a) second moment of force/yeue keâe efÉleerÙe IetCe& 
 (b) second moment of area/#es$eheâue keâe efÉleerÙe IetCe& 
 (c) second moment of mass/õJÙeceeve keâe efÉleerÙe IetCe& 
 (d) all of these/FveceW meYeer 

(RRB Malda SSE 25.10.2009) 
Ans : (d) peÌ[lJe DeeIetCe&– 
1. yeue keâe efÉleerÙe DeeIetCe& 
2. #es$eHeâue keâe efÉleerÙe DeeIetCe& 
3. õJÙeceeve keâe efÉleerÙe DeeIetCe& Deeefo neslee nw~  
158. Moment of inertia of a rectangular section 

having width (b) and depth (d) about an axis 
passing through its C.G. and parallel to the 
width (b), is : 

 ÛeewÌ[eF& (b) leLee ienjeF& (d) Jeeues Skeâ DeeÙeleekeâej Yeeie 
kesâ De#e kesâ Fo&-efieo& leLee Deheves ieg®lJeerÙe kesâvõ mes 
iegpejves Jeeueer leLee ÛeewÌ[eF& (b) kesâ meceeveevlej De#e kesâ 
heefjle: peÌ[lJe DeeIetCe& nesiee?  

 (a) 

3

db

12
 (b) 

3

bd

12
 

 (c) 

3

db

36
 (d) 

3

bd

36
 

(RRB Mumbai SSE 19.12.2010) 
Ans : (b)  

 
ÛeewÌ[eF& kesâ meceeblej De#e kesâ heefjle: peÌ[lee IetCe&– 

 IXX =
3

bd

12
 

ienjeF& kesâ meceeblej De#e kesâ heefjle: peÌ[lee IetCe&– 

 IYY =
3

db

12
 

159. The moment of inertia of a square of side (a) 

about an axis through its centre of gravity is : 

 Skeâ Jeiee&keâej Jemleg efpemekeâer Yegpee keâer uecyeeF& leLee 
ÛeewÌ[eF& (a) nw kesâ De#e kesâ ÛeejeW Deesj keâe peÌ[lJe DeeIetCe& 
keäÙee nesiee, pees Gme Jeie& kesâ ieg®lJeerÙe kesâvõ mes neskeâj 
iegpejleer nes? 

 (a) 
4

a

4
 (b) 

4
a

8
 

 (c) 
4

a

12
 (d) 

4
a

36
 

 (RRB Malda SSE 25.10.2009) 
Ans : (c)  

 
X-X De#e kesâ heefjle: peÌ[lJe DeeIetCe& 

 IXX =
3

a a

12

 4
a

12
  

Y-Y De#e kesâ heefjle: peÌ[lJe DeeIetCe& 

 
3 4

Y Y

a a a
I

12 12



    

160. The moment of inertia of a rectangular section 

3cm wide and 4cm deep about X–X axis is : 

 Skeâ DeeÙeleekeâej Yeeie efpemekeâer ÛeewÌ[eF& leLee ienjeF& 
›eâceMe: 3cm SJeb 4cm nw kesâ X–X De#e kesâ ÛeejeW Deesj 
JÙeehle peÌ[lJe DeeIetCe& keâe ceeve nw?  

 (a) 9 cm
4
 (b) 12 cm

4
 

 (c) 16 cm
4
 (d) 20 cm

4 

(DMRC JE 22.09.2017) 
Ans : (c) DeeÙeleekeâej keâej efpemekeâer ÛeewÌ[eF& 3 mesceer. ienjeF& 4 mesceer.  
nw, lees IX–X keâe ceeve– 

 

 
3

X X

3 (4)
I 16

12



   mesceer.4 nesiee~ 

 
3

Y Y

4 (3)
I 9

12



   mesceer.4 nesiee~ 
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161. Moment of inertia of a hollow rectangular 

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

 efÛe$e ceW Øeoe|Mele KeesKeues DeeÙeleekeâej keâeš keâe X-X 
De#e kesâ heefjle: peÌ[lJe DeeIetCe& nw–  

 

 (a) 
3 3

BD bd

12 12
  (b) 

3 3
DB db

12 12
  

 (c) 
3 3

BD bd

36 36
  (d) 

3 3
DB db

36 36
  

(DMRC JE 2013) 

Ans : (a) IXX = I1  I2 = 
3 3

BD bd

12 12
  

162. Moment of inertia of a circular section about 

its diameter (d) is : 

 Skeâ Je=òeekeâej Yeeie kesâ yÙeeme (d) kesâ ÛeejeW Deesj JÙeehle 
peÌ[lJe DeeIetCe& keâe ceeve nw?  

(RRB Kolkata Diesel JE 25.10.2009) 

 (a) 
3

d

16


 (b) 

3
d

32


 

 (c) 
4

d

32


 (d) 

4
d

64


 

Ans : (d) Je=òeerÙe keâeš keâe peÌ[lJe DeeIetCe& efpemekeâe yÙeeme d nw~ 

 

 
4 4 4 4

Z Z

d d 2 d d
I

64 64 64 32


   
     

163. Moment of inertia of a circular section about 

an axis perpendicular to the section is : 

 Skeâ Je=òeekeâej Yeeie kesâ Deveguecye De#e kesâ ÛeejeW Deesj 
ueieves Jeeuee peÌ[lJeerÙe DeeIetCe& keâe ceeve nw?  

(RRB Allahabad JE 25.10.2009) 

 (a) 
3

d

16


 (b) 

3
d

32


 

 (c) 
4

d

32


 (d) 

4
d

64


 

Ans : (c) uebye De#e kesâ ØecesÙe kesâ Devegmeej– 
 

Z Z X X Y Y
I I I    


4 4

Z Z

d d
I

64 64


 
   

 
4

Z Z

d
I

32



  

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

 efÛe$e ceW Øeoe|Mele KeesKeues Je=òeerÙe keâeš keâe X-De#e kesâ 
heefjle: peÌ[lJe DeeIetCe& nw–  

 

 (a) 2 2(D d )
16


  (b) 3 3(D d )

16


  

 (c) 4 4(D d )
32


  (d) 4 4(D d )

64


  

(RRB Mumbai SSE 19.12.2010) 

RRB Bhubaneswar Section Engg (Mech.), 19.08.2001 

 (RRB Allahabad SSE 09.09.2012) 

Ans : (d) IXX = Iouter  Iinner = 
4 4

D d
64 64

 
  

  4 4

XX
I (D d )

64


   

165. Moment of inertia of a body does not depend 

upon/efheC[ keâe peÌ[lJe DeeIetCe& efveYe&j veneR keâjlee nw 
 (a) angular velocity of body/efheC[ kesâ keâesCeerÙe Jesie hej 
 (b) mass of the body/efheC[ kesâ õJÙeceeve hej 
 (c) distribution of mass in the body 
  efheC[ ceW õJÙeceeve keâer efJelejCe hej 
 (d) axis of rotation of the body 
  efheC[ keâer IetCe&ve De#e hej 

(RRB Kolkala SSE 09.09.2012) 

Ans : (a) efheC[ keâe peÌ[lJe DeeIetCe& efheC[ kesâ keâesCeerÙe Jesie hej efveYe&j 
veneR keâjlee nw~ 
efkeâmeer efheC[ keâe õJÙeceeve peÌ[lJe DeeIetCe& efvecve yeeleeW hej efveYe&j 
keâjlee nw– 
(i) efheC[ kesâ õJÙeceeve 
(ii) efheC[ ceW õJÙeceeve keâe efJelejCe 
(iii) efheC[ keâer IetCe&ve De#e 
166. The units of moment of inertia of mass 

are/õJÙeceeve kesâ peÌ[lJe-DeeIetCe& keâer FkeâeF& nw 
 (a) kg m

2 (b) m
4 

 (c) kg/m
2 (d) kg/m 
 (RRB Bhubneshwar JE-II 19.12.2010) 

Ans : (a) õJÙeceeve kesâ peÌ[lJe-DeeIetCe& keâer kg m
2 FkeâeF& nw~ 
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167. The unit of moment of inertia of an area is : 

 efkeâmeer #es$eheâue keâer peÌ[lJe DeeIetCe& keâer FkeâeF& nesleer nw– 

(DMRC JE 2013) 

RRB Bhubaneswar Section Engg (Mech.) , 19.08.2001 

 (a) kg-m
2
 (b) kg-m-s

2
 

 (c) kg/m
2
 (d) m

4
 

Ans : (d)  #es$eHeâue peÌ[lJe DeeIetCe& keâe cee$ekeâ m4
 neslee nw~ 

 õJÙeceeve peÌ[lJe DeeIetCe& keâe cee$eekeâ kgm
2
 neslee nw~ 

 7.  Øe#eshe ieefle (Motion of Projectile) 

168. If '' is angle of projection and 'u' is velocity of 

projection for a projectile, then its horizontal 

range is given by: 

 Ùeefo '' Øe#esheCe keâe keâesCe (angle of projection) nw 

Deewj 'u' Øe#eshÙe kesâ efueS Øe#esheCe (projection for a 

projectile) keâe Jesie nw, lees Fmekeâer #eweflepe meercee 
(horizontal range) ............ Éeje oer peeleer nw– 

 (a) R = (u
2
 sin2)/g 

 (b) R = (u
2
 sin) / g 

 (c) R = (u
2
 cos2)/g 

 (d) R = (u
2
cos)/g 

RRB JE CBT-II 31.08.2019 IInd Shift   
Ans : (a)  

Ùeefo   = Øe#esheCe keâesCe 
 u = Øe#esheCe keâe Jesie 

 
(i) #eweflepe hejeme (Horizontal range) 

 
2

u sin 2
R

g


  

(ii) GñÙeve keâeue (Time of flight) 

 
2usin

T
g


  

(iii) DeefOekeâlece TBÛeeF& (Maximum height) 

 
2 2

max

u sin
H

2g


   

169. A person standing on a tower of height 60m 

throws an object upwards will a velocity of 
40m/s at an angle 30° to horizontal. Find the 
total time taken by the object to gain maximum 
height and fall on the ground (take g = 10m/s

2
) 

 60m TBÛeeF& kesâ Skeâ šeJej ceW efmLele JÙeefkeäle #eweflepe 
efoMee ceW 30° keâesCe ceW 40m/s Jesie kesâ meeLe Skeâ Jemleg 
Thej keâer Deesj HeWâkeâlee nw~ Jemleg keâer DeefOekeâlece TBÛeeF& 
heeves leLee Yetefce hej heleve keâjves kesâ kegâue meceÙe {tB{ ueW 
(ceeve ueW g = 10m/s

2
) 

 (a) 3 s (b) 20 s 
 (c) 6 s (d) 16 s 

(Konkan Railway STA 2017) 

Ans : (c) u = 40 m/s,  = 30°, h = 60 

 
peye, GOJee&Oej Thej efoMee ceW 30° hej Jemleg keâes HeWâkeâe peeS, lees 

 BA =
21

usin t gt
2

    

 60 =
21 1

40 t 10 t
2 2

       

 t
2
  4t  12 = 0 

 t
2
  6t + 2t  12 = 0 

 (t  6) (t + 2) = 0 

         t 6 meskesâC[ 
170. A projectile on a level ground will have 

maximum range if the angle of projection is 

 meceleue #eweflepe Yetefce hej Skeâ Øe#eshe keâe hejeme 
DeefOekeâlece nesiee, Ùeefo Øe#esheCe keâesCe keâe ceeve nes 

(RRB Gorakhpur RDSO SSE 25.10.2009) 
 (a) 30° (b) 45° 
 (c) 60° (d) 75° 

Ans : (b) #eweflepe hejeme 
2 sin 2

( ) 
u

R
g


 

DeefOekeâlece ceeve nsleg, sin 2 1 sin 90    
     2 90    

     045    
171. A ball is projected up vertically with a velocity 

of 9.8 m/s. The time it takes to reach the 
ground is 

 Skeâ ieWo keâes TOJee&Oej Thej keâer Deesj 9.8 ceer./mes. kesâ 
Jesie mes Øe#esefhele efkeâÙee peelee nw~ Yetefce hej hengBÛeves kesâ 
efueS Fmekesâ Éeje efueÙee ieÙee meceÙe nw– 

 (a) 0.5 mes. (b) 4 mes.  
 (c) 2 mes. (d) 9.8 mes. 

(RRB Allahabad SSE 09.09.2012) 
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Ans. (c) : yee@ue keâes TOJee&Oej Thej Øe#esefhele efkeâÙee peelee nw~ lees 
DeefOekeâlece TBÛeeF& lekeâ hengBÛeves ceW ueiee meceÙe  

  0usin
t 90

g


  Q  

lees, 
9.8

t 1sec
9.8

   

veerÛes Deeves ceW ueiee meceÙe = t = 1 sec 

Dele: Yetefce hej Deeves ceW ueiee kegâue meceÙe = 2t 

              = 2  1 

              T 2sec   

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 : 
Skeâ keâCe keâes Ssmes #eweflepe keâesCe hej Øe#esefhele efkeâÙee ieÙee 
efkeâ DeefOekeâlece Øeehle TÛeeF& #eweflepe hejeme keâer Skeâ 
ÛeewLeeF& nw~ Øe#esheCe keâesCe keâe ceeve efvecve nw : 

(RRB Chandigarh SSE 09.09.2012) 
 (a) 30° (b) 45° 
 (c) 60° (d) 15° 
Ans : (b)  

 

#eweflepe hejeme  
2

sin 2


u
R

g


 

leLee Maximum Height (Hmax) =
2 2

sin

2

u

g

  

ØeMveevegmeej, 

DeefOekeâlece TBÛeeF& (Hmax)
1

4
   #eweflepe hejeme (R) 

2 2 2
u sin u sin 2 1

2g g 4

 
    

 
2

sin 1
sin 2 2sin cos

sin 2 2


     


Q  

2
sin 1

1
2sin cos 2


  

 
 

0tan tan 45    

045    
173. A particle is projected vertically upward with 

an intitial velocity u. If g is the acceleration due 
to gravity, then which one of the following is 
the height h attained by it ? 

 Skeâ keâCe keâes TOJee&Oej efoMee ceW u DeejbefYekeâ Jesie mes 
Øe#esefhele efkeâÙee ieÙee nw~ Ùeefo lJejCe ieg®lJeekeâ<e&Ce kesâ 

keâejCe g nw, leye Gmekesâ Éeje Øeehle DeefOekeâlece TBÛeeF& h 

efvecveefueefKele ceW mes keâewve-meer nw? 
(RRB Bhubneshwar JE II 29.11.2008) 

 (a) 
22


u

h
g

 (b) 
2

 u
h

g
 

 (c) 
21

2


u
h

g
 (d) 

21

4


u
h

g
  

Ans : (c)  

 
ØeejefcYekeâ Jesie · u, leLee Deefvlece Jesie · v 
ieg™lJe lJejCe · g, keâCe keâer DeefOekeâlece TBÛeeF& · h 

2 2

max

u sin
h

2g


   

Ùeefo  090   

DeefOekeâlece TBÛeeF&  
2

0
max

u
h sin 90 1

2g
    

174. If the velocity of projection is u m/sec and the 

angle of projection is , the maximum height 
of the projectile on a horizontal plane is/Ùeefo 
Øe#eshÙe-Jesie u ceer/mes. nw, Deewj Øe#eshÙe keâesCe  nw lees 
#eweflepe leue hej Øe#eshÙe keâer DeefOekeâlece TBÛeeF& nesieer 

 (a)
2 2

u cos

2g

  (b) 
2 2

u sin

2g

  

 (c)
2 2

u tan

2g

  (d) 
2 2

u sin

g


 

(RRB Jammu SSE 09.09.2012) 

Ans : (b) Ùeefo Øe#eshÙe-Jesie u ceer/mes. nw, Deewj Øe#eshÙe keâesCe  nw 

lees #eweflepe leue hej Øe#eshÙe keâer DeefOekeâlece TBÛeeF& 
2 2

u sin

2g

 nesieer 

2 2

max

u sin
H

2g


  

peye  = 90° lees 

 
2

max

u
H

2g
  

peneB  H · #eweflepe leue mes Øe#eshÙe keâer DeefOekeâlece TBÛeeF& 
 u · keâCe Ùee Jemleg keâe ØeejbefYekeâ Jesie 
  · keâCe keâe Øe#eshe keâesCe  
175. The total time taken by a projectile to reach 

maximum height and to return back to the 
ground, is known as./DeefOelece TBÛeeF& lekeâ hengBÛeves 
Deewj peceerve hej Jeeheme hengBÛeves ceW Øe#eshÙe Éeje efueÙee 
ieÙee kegâue meceÙe keânueelee nw~  
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 (a) time of flight/GñÙeve keâeue 
 (b) range /hejeme 
 (c) time of range/hejeme keâeue 
 (d) time of rotation/IetCe&ve keâeue 

(RRB Chandigarh SSE 25.10.2009) 

RRB Kolkata Engg. (P.Way), 20.02.2000 

Ans : (a) DeefOelece TBÛeeF& lekeâ hengBÛeves Deewj peceerve hej Jeeheme hengBÛeves ceW 
Øe#eshÙe Éeje efueÙee ieÙee kegâue meceÙe GñÙeve keâeue keânueelee nw~ 

 
2u sin

(T) 2t
g


 GñÙeve keâeue  

176. The path of the projectile is. 

 Øe#eshÙe keâe heLe neslee nw 
 (a)  a parabola /hejJeueÙeekeâej 
 (b) circle/Je=òeekeâej 
 (c)  ellipse/oerIe& Je=òeekeâej 
 (d) hyperbola/Deefle hejJeueÙeekeâej 

(RRB Jammu JE 25.10.2009) 

Ans : (a) y =
2

2 2

gx
x tan

2u cos
 


 

Dele: Øe#eshÙe meceerkeâjCe mes mhe° neslee nw, efkeâ Øe#eshÙe keâe heLe 
hejJeueÙeekeâej (Parabolic) neslee nw~ 

177. The distance, between the point of projection 
and the point where the projectile strikes the 
ground, is known as./Øe#eshÙe efyevog Deewj efyevog kesâ 
yeerÛe keâer otjer peneB Øe#eshÙe keâes heWâkeâe peelee nw Jen 
keânueelee nw  

 (a) range / hejeme 
 (b) height/TBÛeeF& 
 (c) time of flight/GñÙeve keâeue 
 (d) none of these/FveceW mes keâesF& vener 

(RRB Bhopal TM SSE 25.10.2009) 
Ans : (a) hejeme (Range)– Ùen Øe#eshÙe efyevog (Point of 

Projection) Deewj peceerve hej peneB Øe#eshÙe škeâjelee nw Gme efyevog kesâ 
yeerÛe keâer otjer neslee nw~ 

 
2

u sin 2
R

g


  

178. The time of flight (t) of a projectile on an 
upward inclined plane is:/vele meceleue mes Thej keâer 
Deesj Øe#esheCe keâe G[d[Ùeve keâeue nw–  

(RRB Mumbai C&G SSE 25.10.2009) 

 (a) 
g cos

t
2u sin( )




 
 (b) 

2u sin( )
t

g cos

 



 

 (c) 
g cos

t
2u sin( )




 
 (d) 

2u sin( )
t

g cos

 



 

 where/peneB u = Velocity of projection 

     Øe#eshÙe Jesie 
   = Angle of projection, and 
    Øe#eshÙe keâesCe Deewj 
   = Inclination of the plane with the 

horizontal. 

    #eweflepe mes vele meceleue keâe PegkeâeJe 

Ans : (b) Thej keâer Deesj Pegkeâer meceleue kesâ efueS,  

 

 t · 2usin( )

gcos

 


 

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

 vele meceleue mes veerÛes keâer Deesj Øe#esheCe keâe G[d[Ùeve 
keâeue efveYe&j keâjlee nw–  

 (a) angle of projection/Øe#eshe keâesCe 
 (b) angle of inclination of the plane 

  vele meceleue keâe keâesCe 
 (c) both (a) and (b)/oesveeW (a) Deewj (b) 
 (d) none of these/FveceW keâesF& veneR 

(RRB Mumbai SSE 05.10.2008) 
Ans : (c) vele meceleue mes veerÛes keâer Deesj Øe#esheCe keâe G[d[Ùeve keâeue 

t = 
2usin( )

gcos

 


nesiee~ 

  
180. The range of projectile (R) on an upward 

inclined plane is:  

 vele meceleue mes Thej keâer Deesj Øe#esheCe (R) keâe 
hejeme nw– 

 (a) 
2

2

g cos

2u sin( ) cos


  

 

 (b) 
2

2

2u sin( ) cos

g cos

  


 

 (c) 
2

2

g cos

2u sin( ) cos


  

 

 (d) 
2

2

2u sin( ) cos

g cos

  


 

(RRB Bhubneshwar JE-II 19.12.2010) 
Ans : (d) vele meceleue mes Thej keâer Deesj Øe#esheCe (R) keâe hejeme 

2

2

2u sin( ) cos

g cos

  


neslee nw~ 

181. The range of projectile will be maximum for a 
given velocity of projectile, when the angle of 
projection () is:  

 efoÙes ieÙes Øe#esheCe Jesie kesâ efueS Øe#esheCe hejeme DeefOekeâlece 
nesiee, peye Øe#eshÙe keâesCe () nw–  

 (a) 
2


 (b) 30º

2


  

 (c) 45º
2


  (d) 60º

2


  

(JMRC JE 10.06.2017) 
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Ans : (c) Skeâ vele meceleue pees efkeâ #eweflepe mes  keâesCe hej efmLele nw, 
Ùeefo Fme vele meceleue mes  keâesCe hej efkeâmeer Jemleg keâes Øe#esefhele efkeâÙee 
peeS lees DeefOekeâlece hejeme Øeehle keâjves nsleg– 

 

  = 45º




nesvee ÛeeefnS~ 

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. 

 meceeve Øe#eshÙe Jesie Deewj Øe#eshÙe keâesCe kesâ efueS vele 
meceleue mes veerÛes keâer Deesj keâe hejeme vele meceleue mes 
Thej keâer Deesj kesâ hejeme keâe ............ nw–  

 (a) less than/keâce 
 (b) more than/DeefOekeâ 
 (c) equal to/meceeve 
 (d) None of these/FveceW mes keâesF& veneR 

(RRB Allabahad SSE 19.12.2010) 

Ans : (b) Thej keâer Deesj Pegkeâer meceleue kesâ efueS, 

 R1 · 
2

2u sin( )cos

gcos

  


 

veerÛes keâer Deesj Pegkeâer meceleue kesâ efueS– 

 R2 =
2

2

2u sin( )cos

gcos

  


 

 R2 > R1 

Dele: meceeve Øe#eshÙe Jesie (u) Deewj Øe#eshÙe keâesCe () kesâ efueS vele 
meceleue mes veerÛes keâer Deesj keâe hejeme vele meceleue mes Thej keâer Deesj kesâ 
hejeme mes DeefOekeâ neslee nw~ 
keäÙeeWefkeâ Thej keâer Deesj Pegkeâer meceleue kesâ efueS hejeme keâe ceeve 
$e+Ceelcekeâ nw~ 
183. A projectile fired at 45° attains a maximum 

height of 40 m. Its range will be 
 40 ceer. keâer DeefOekeâlece TBÛeeF& mes 45° kesâ keâesCe hej Skeâ 

Øe#eshÙe keâes HeWâkeâe peelee nw, lees Fmekeâe DeefOekeâlece hejeme 
nesiee  (Konkan Railway SSE 2015) 

 (a) 20 m/20 ceer. (b) 40 m/40 ceer. 
 (c) 80 m/80 ceer. (d) 160 m/160 ceer. 
Ans : (d) nce peeveles nw efkeâ,  
hejeme DeefOekeâlece nesiee, peye sin2 = 1 Ùee  = 45° 

DeefOekeâlece hejeme 
2 2 2

u sin 2 u sin 2 45 u
R

g g g

  
    ...(i) 

hejeme DeefOekeâlece nesiee, peye sin2 = 1 Ùee  = 45° 

2 2 2 2 2
u sin u sin 45 u

H
2g 2g 4g

 
    

u
2
 = H  4g = 40  4  10 = 1600 

u
2 keâe ceeve meceerkeâjCe (i) ceW jKeves hej 

R =
2

u

g
=

1600

10
= 160 ceer. 

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

 #eweflepe leue mes Øe#esheCe keâer DeefOekeâleced TBÛeeF& nw–  

 (a) 
2 2

u sin

2g


 (b) 

2 2
u cos

2g


 

 (c) 
2 2

u sin

g


 (d) 

2 2
u cos

g


 

(RRB Allahabad JE 09.09.2012) 

Ans : (a) #eweflepe leue mes Øe#esheCe keâer DeefOekeâleced TBÛeeF&–  

 
2 2

max

u sin
H

2g


   

185. The direction of projectile for the range to be 

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

 30° kesâ vele meceleue hej DeefOekeâlece hejeme kesâ efueS 
Øe#eshÙe keâer efoMee #eweflepe mes nesveer ÛeeefnS 

 (a) 30° with vertical/TOJee&Oej kesâ meeLe 30° 
 (b) 45° with vertical/TOJee&Oej kesâ meeLe 45° 
 (c) 60° with vertical/TOJee&Oej kesâ meeLe 60° 
 (d) none of the above/keâesF& Yeer vener 

(RRB Allahabad SSE 09.09.2012) 
Ans : (a) efoS ngS Øe#esheCe Jesie kesâ efueS efkeâmeer vele meceleue hej 
hejeme keâe ceeve DeefOekeâlece leye nesiee peye– 

 45º
2


    

peneB  #eweflepe mes yevee keâesCe nw~ 
Ùeefo vele meceleue keâe #eweflepe mes PegkeâeJe keâesCe () = 30° 

leye  =
30

45
2

 = 60° 

* GOJee&Oej mes keâesCe · 90º – 60º 

               = 30º  
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 

 Skeâ ieWo efveefMÛele Jesie kesâ meeLe TOJee&Oej Thej keâer Deesj 
Øe#esefhele keâer peeleer nw~ Ùen TOJee&Oej Yeeie kesâ efueS 40 mes. ueslee 
nw lees Fmekesâ veerÛes keâer Ùee$ee ceW efueÙee ieÙee meceÙe neslee nw~ 

 (a) 10 s/10 mes. (b) 20 s/20 mes. 
 (c) 30 s/30 mes. (d) 40 s/40 mes. 

(RRB Bhopal SSE 09.09.2012) 
Ans : (d)  

 
efÛe$e (1) mes, 
Q v = u  gt 
 h = hmax 


