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Question Bank for Multiple Choice Questions 

 

01 – Fundamentals of Design Marks:-14 

Content of Chapter:- Machine Design philosophy and Procedures General Considerations in Design, 

Types of loads. concept of stresses, bearing pressure, bending and torsion stresses, principal stresses, 

strain, stress-strain diagram. (Simple Numerical), Factor of Safety. conditions for selection of F.S 

Stress concentration meaning, causes and remedies. 

Designation of materials as per IS and introduction to International standards, advantages of 

standardization, use of design data book, use of standards in design and preferred numbers series. 

Concept of creep, Fatigue, S-N curve, Endurance limit. 

Maximum principal stress theory and Maximum shear stress theory. Modern Design considerations 

Ergonomics and aesthetic considerations in design. Ecology, social consideration and Concept of Product 

Design. 

 
1. A mechanical component may fail as a result of which of the following 

a) elastic deflection                                     b) general yielding 

c) fracture                                                    d) each of the mentioned 

 

Answer: a 

Explanation: Failing simply means unable to perform its function satisfactorily. 

2. For cast iron components, which of the following strength are considered to be the failure criterion? 

a) Ultimate tensile strength                          b) Yield Strength 

c) Endurance limit                                        d) None of the mentioned 

 

Answer: a 

Explanation: Ultimate tensile strength is the highest stress a component can undergo before failing and hence is 

used as a criterion. 

3. For components made of ductile materials like steel, subjected to static loading which of the following 

strength is used as a failure of criterion? 

a) Yield strength                                             b) Ultimate strength 
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c) Endurance limit                                          d) None of the mentioned 

 

Answer: a 

Explanation: In elastic material there is considerable plastic deformation at yielding point. 

4. Pitting occurs on _____ of the component. 

a) Surface                                                       b) Inner body 

c) Inside or on surface                                      d) outside 

 

Answer: a 

Explanation: Pitting is a process in which small holes occur on a surface of component. 

5. The critical buckling load depends upon which of the following parameters? 

a) Yield strength                                                b) Modulus of elasticity 

c) Radius of gyration                                         d) Each of the mentioned 

 

6. Which of the following relationship is true? (p=Poisson’s ratio) 

a) E=2G (1+p)                                                   b) E=G (2+p) 

c) E= 2(G+ p)                                                    d) No relation exist between E, G and p 

 

Answer: a 

Explanation: Formula. 

7. According to principal stress theory, which option represents the correct relation between yield strength 

in shear (YSS) and the yield strength in tension (YST)? 

a) YSS=0.5YST                                                 b) YSS=0.577YST 

c) YST=0.5YSS                                                 d) YST=0.577YSS 

 

Answer: a 

Explanation: Shear diagonal is at 45’ and by equation of shear stress theory, the required relation is obtained. 

8. A beam subjected to bending moment undergoes which of the following stresses? 

a) Compressive                                                 b) Tensile 

c) Both compressive & tensile                           d) None of the mentioned 

 

Answer: c 

Explanation: The portion above the neutral axis is under compression and the portion below it is under tensile stress. 

9. The bending stress varies _______ with the distance from the neutral axis. 

a) Linearly                                                 b) Inversely 

c) Squarely                                               d) Bending stress is independent of distance from the neutral axis 

 

Answer: a 

Explanation: Bending Stress= (Bending Moment x distance from neutral axis/ Moment of inertia). 



 

 

10.  Which of the following parameters can be obtained by tension test of a standard specimen? 

a) Proportional Limit                                  b) Yield Strength 

c) Percentage Reduction in area                    d) All of the mentioned 

 

Answer: a 

Explanation: Tension test determines the parameters related to stress strain curve and also reduction and 

elongation in area and length can be found respectively. 

 

11. Yield strength is defined as the maximum stress at which a marked increase in elongation occurs without 

increase in________ 

a) Load                                                             b) Strength 

c) Toughness                                                   d) Hardness 

 

Answer: a 

Explanation: Yield strength is the strength at which strain increases. Now as the strength is constant, therefore load 

is constant. 

12. For the materials which do not exhibit a well-defined yield points, the yield strength is defined as the 

stress corresponding to a permanent set of how much percentage of gauge length? 

a) 0.1                                                                b) 0.2 

c) 0.3                                                                d) 0.4 

 

13. Which of the following are true about plasticity? 

a) Permanent Deformation                        b) Ability to retain deformation under load or after removal of load 

c) Plastic deformation is greater than elastic deformation   d) All of the mentioned 

 

Answer: d 

Explanation: This is the basic definition of plasticity. 

14. Which of the following is measure of stiffness? 

a) Modulus of elasticity                                b) Modulus of plasticity 

c) Resilience                                                d) Toughness 

 

Answer: a 

Explanation: Stiffness is the ability of material to resist deformation under external load. Hence it is measured by 

modulus of elasticity. 

15. Which of the following facts are true for resilience? 

a) Ability of material to absorb energy when deformed elastically 

b) Ability to retain deformation under the application of load or after removal of load 

c) Ability of material to absorb energy when deformed plastically 

d) None of the mentioned 

 



 

 

Answer: a 

Explanation: Toughness is ability to store energy till proportional limit during deformation and to release this energy 

when unloaded. 

16. Modulus of resilience is defined as 

a) Strain energy per unit volume                                  b) Strain energy per unit area 

c) Independent of strain energy                                    d) None of the mentioned 

 

Answer: a 

Explanation: Modulus of resilience is strain energy per unit volume. 

17. Which of the following are true for toughness 

a) Ability of material to absorb energy before fracture            b) Measured by Izod & Charpy test 

c) Decreases with the increase in temperature                      d) All of the mentioned 

 

Answer: d 

Explanation: Toughness is measure of energy stored till fracture occurs. With rise of temperature, molecular bonds 

weakens and fracture occurs at a lesser load, hence area under stress strain curve decreases. 

18. Hardness is 

a) Surface property                                                                            b) Resistance to abrasion 

c) Depends upon resistance to plastic deformation of the material   d) All of the mentioned 

 

Answer:d 

Explanation: Hardness is a surface property which is the resistance of material to surface indentation. It depends 

upon resistance to plastic deformation. 

19. If a flat plate with a circular hole is subjected to tensile force, then its theoretical stress concentration 

factor is? 

a) 2                                                      b) 3 

c) 4                                                      d) 1 

 

Answer: b 

Explanation: For any ellipse, K=1+2 x (semi major axis/semi minor axis). 

20. For an elliptical hole on a flat plate, if width of the hole in direction of the load decrease, Stress 

Concentration Factor will______ 

a) Increase                                                                b) Decrease 

c) Remains constant                                                 d) Can’t be determined. Varies from material to material 

 

Answer:  a 

Explanation: K=1+2 x (semi major axis/semi minor axis. Hence K is inversely proportional to the semi minor axis. 

21. In which of the following case stress concentration factor is ignored? 

a) Ductile material under static load                                b) Ductile material under fluctuating load 



 

 

c) Brittle material under static load                                  d) Brittle material under fluctuating load 

 

Answer:  a 

Explanation: In ductile materials under static load, there is plastic deformation near yielding point and hence 

redistribution of stresses take place. The plastic deformation is restricted to a smaller area and hence no perceptible 

damage take place. 

 

22. Use of multiple notches in a V shaped flat plate will 

a) Reduce the stress concentration                                 b) Increase the stress concentration 

c) No effect                                                                      d) Cannot be determined 

 

Answer: a 

Explanation: The sharp bending of a force flow line is reduced due to multiple notches. 

23. Which of the following reduces the stress concentration? 

a) Use of multiple notches                                               b) Drilling additional holes 

c) Removal of undesired material                                    d) Each of the mentioned 

 

Answer: d 

Explanation: All the mentioned options reduce the sharp bending of a force flow line. 

24. Grey cast iron contains 

(a) less than 0.3 % carbon      (b) 0.3 to 0.5 % carbon 

(c) 0.5 to 1.4 % carbon      (d) 3 to 4 % carbon 

Answer: d 

25. A cast iron designated by BM350 is, 

a) blackheart malleable cast iron with carbon content of 3.5% 

b) blackheart malleable cast iron with ultimate tensile strength of 350 N/mm2 

c) blackheart malleable cast iron with ultimate compressive strength of 350 N/mm2 

d) blackheart malleable cast iron with tensile yield strength of 350 N/mm2 

 

Answer: b 

26. The basic series of preferred numbers are,  

(a) R5, R10, R20, R40 and R80                                      (b) R10, R20, R30, R40 and R50  

(c) R5, R10, R15, R20 and R25                                       (d) none of the above 

 

Answer: a 

27.The external appearance is important in 

a) consumer durables like refrigerators and audiovisual equipment 

b) industrial products like cranes and hoists 

c) machine elements like gearbox, coupling or pressure vessel 



 

 

d) none of the above 

 

Answer: a 

28.The meaning of blue colour is 

a) the component is hot                                                      b) the component is cold 

c) the component is safe                                                    d) there is possible danger 

 

Answer: b 

29.The meaning of orange colour is 

a) the component is hot                                                      b) the component is cold 

c) the component is safe                                                    d) there is possible danger 

 

Answer: d 

30. Ergonomic deals with 

a) design of controls                                                             b) design of displays 

c) energy expenditure in hand and foot operations              d) all the three 

  

Answer: d 

31. Speedometer is a 

a) display giving quantitative measurements                         b) display giving state of affair 

c) display indicating predetermined settings                          d) none of above 

 

Answer: a 

 

 

32. Material used for machine tool beds is 

a) cast iron                                                                         (b) mild steel 

c) high carbon steel              (d) alloy steel 

 

Answer: c 

33. Within elastic limit, the stress is 

a) equal to strain                                                           b) inversely proportional to strain 

c) directly proportional to strain                                d) directly proportional to the square of strain 

 

Answer: c 

34. Plain carbon steel designated by 40C8 means, 

a) plain carbon steel with ultimate tensile strength of 400 N/mm2 and 0.8% carbon 

b) plain carbon steel with 0.35 to 0.45% carbon and 0.7to 0.9% manganese 



 

 

c) plain carbon steel with 0.8% carbon and 4 % manganese 

d) plain carbon steel with 40% carbon and 8% manganese 

Answer: b 

35. Stress concentration factor is defined as 

a) ratio of highest stress near the discontinuity to endurance limit 

b) ratio of highest stress near the discontinuity to yield strength 

c) ratio of highest stress near the discontinuity to nominal stress obtained by elementary equation 

d) ratio of endurance limit to highest stress near the discontinuity 

 

Answer: c 

  

36) Stress concentration occurs due to 

a) abrupt change in cross-section                         b) discontinuities in component 

c) internal cracks and flaws                                   d) any one of the above 

 

Answer: d 

  

37) Stress concentration occurs due to 

a) blow holes                                                    b) keyways and splines 

c) machining scratches                                          d) any one of the above 

 

Answer: d 

  

38) Stress concentration occurs at the contact between 

a) meshing teeth of driving and driven gears          b) cam and follower 

c) balls and races in ball bearing                            d) any one of the above 

 

Answer: d 

 

 

39) In static loading, the effect of stress concentration is more serious in case of 

a) components made of brittle materials                 b) components made of ductile materials 

c)  made of brittle as well as ductile materials         d) none of the above 

 

Answer: a 

 

40) In cyclic loading, the effect of stress concentration is more serious in case of 

a) components made of brittle materials                                b) components made of ductile materials 

c)  components made of brittle as well as ductile materials   d) none of the above 

 

Answer: b 

 

41) The maximum stress concentration factor for a rectangular plate with a transverse hole loaded in 



 

 

tension or compression is 

a) 2                             b) 3  

c) 2.5                             d) 1 

 

Answer: b 

  

42) A stress that varies in sinusoidal manner with respect to time from a minimum value to maximum value 

and which has some mean as well as amplitude value is called 

a) reversed stress                                                         b) fluctuating stress 

c) repeated stress                                                         d) varying stress 

 

Answer: b 

 

43)  Fatigue failure results due to fluctuating stresses when the stress magnitude is 

a) more than ultimate tensile strength      b) more than yield strength but lower than ultimate tensile strength 

c) lower than yield strength                      d) none of the above 

 

Answer: c 

 

44) The criterion of failure for machine parts subjected to fluctuating stresses is 

a) ultimate tensile strength                                             b) yield strength 

c) Endurance limit                                                          d) modulus of elasticity 

 

Answer: c 

 

45) The factor of safety for machine parts subjected to reversed stresses is 

a) ratio of yield strength to maximum stress                  b) ratio of endurance limit to amplitude stress 

c) ratio of ultimate tensile strength to maximum stress  d) ratio of endurance limit to mean stress 

 

Answer: b 
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Question Bank for Multiple Choice Questions 

 

02 – Design of Joints, levers and offset links Marks:-12 

Content of Chapter:-  
Cotter joint applications, Design of Cotter Joint, Knuckle joint applications, Design of Knuckle Joint, Design of 

Turnbuckle, Design of Levers:- Hand Lever, Design of Levers:- Foot Lever, Design of Bell Crank Lever, 

Design of  Lever for lever safety valve, Design of Off-set links, Design of C – Clamp, 

 

 
1. Cotter joint is used when the members are subjected to which type of stresses? 
a) Axial tensile                                                         b) Axial compressive 
c) Axial tensile or compressive                               d) None of the mentioned 
 
Answer: c 
Explanation: Cotter joint is used when axial forces are applied. 

2. Which of the following is not a part of cotter joint? 
a) Socket                                                                 b) Spigot 
c) Cotter                                                                  d) Collar 
 
Answer: d 
Explanation: There is no point of mentioning collar alone in a cotter joint. It has to be a spigot collar or socket collar. 

3. Determine the width of the cotter used in cotter joint connecting two rods subjected to axial load of 50kN 
and permissible shear stress in cotter is 50N/(mm² ). Given thickness of cotter=10mm 
a) 5omm                                                                  b) 100mm 
c) 150mm                                                                d) 25mm 
 
Answer: a 
Explanation: Cotter is subjected to double shear hence width=P/(2*τ*t). 

4.  If joint is to fail by crushing of socket collar then estimate the diameter of socket collar. Given Permissible 
compressive stress= 126.67 N/mm².; Spigot dia=65mm; thickness 0f collar=15mm 
a) 131mm                                                                b) 139mm 
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c) 141mm                                                                d) 149mm 
 
Answer: a 
Explanation: Compressive stress= P/ [(socket dia-spigot dia)*thickness]. 

5.  Knuckle Joint can’t be used to connect two intersecting rods. 
a) Yes                                                                    b) No, it can’t be used 
c) It can be used with some modifications             d) It is expensive and hence isn’t used 
 
Answer: b 
Explanation: Knuckle Joint is used to connect two rods whose axes coincide or intersect and lie in a same plane. 

6.  Which of the following are important parts of knuckle joint? 
a) Eye                                                                   b) Pin 
c) Fork                                                                  d) Each of the mentioned 
 
Answer: d 
Explanation: All the mentioned parts are important components of knuckle joint. 

7. Calculate the diameter of pin from shear consideration with maximum shear stress allowed is 40NN/mm² 
and an axial tensile force of 50kN is acting on the rod. 
a) 39mm                                                                b) 44mm 
c) 49mm                                                                d) 52mm 
 
Answer: a 
Explanation: As the pin is subjected to double shear diameter (D) = √(2P/π x τ) = 38.80mm. 

8. If any cross section is subjected to direct tensile stress and bending stress, then find the dimension of 
cross section. Given length & breadth are t and 2t respectively. F=25kN acts on the top fibre of the cross 
section, M=F x t . Also maximum allowable tensile stress =100N/mm². 
a) 25.5mm                                                                b) 30.2mm 
c) 27.55mm                                                              d) None of the mentioned 
 
Answer: a 
Explanation: σ= [P/A] + [My/I], where y=t & I=t(2t)ᴲ/12. 

9. A knuckle joint can be used in valve mechanism of a reciprocating engine. 
a) Yes                                                                      b) No 
c) Yes but there are stress problems                      d) No as it is very dangerous to use 
 
Answer: a 
Explanation: Knuckle joint can be used till the rods coincide or intersect in a plane. 

10. A right angled bell-crank is designed to raise a load of 5kN at short arm whose length is 100mm. Also 
longer arm is of length 500mm. If permissible bearing pressure on pin is 10N/mm² and diameter of the 20mm, 
find the length of the pin. 
a) 35.5mm                                                               b) 25.5mm 
c) 20mm                                                                d) 30mm 
 
Answer: b 
Explanation: R=p x d x L. Here R=√ (F₁²+F₂²). 



 

 

11. A right angled bell-crank is designed to raise a load of 5kN at short arm whose length is 100mm. Also 
longer arm is of length 500mm. If permissible bearing pressure on pin is 10N/mm² and diameter of the 20mm, 
find the shear stress in the pin. 
a) 8.12                                                                b) 8.51 
c) 9.12                                                                d) 9.51 
 

Answer: a 

Explanation: τ=R/(2 x π x d²/4) as the pin is subjected to double shear. Also R=√ (F₁²+F₂²) and F ₂xl₂ =F₁ xl₁. 

12. How many classes of levers are there? 
a) 2                                                                     b) 3 
c) 4                                                                     d) 5 
 
Answer: b 
Explanation: The three classes are Fulcrum in the middle, Resistance in the middle and Effort in the middle. 

13. A bottle opener belongs to which class of the levers. 
a) Effort in the middle                                         b) Fulcrum in the middle 
c) Resistance in the middle                                d) None of the mentioned 
  
Answer: c 
Explanation: In a bottle opener fulcrum can be considered at the end and resistance in middle as the actual work is 
done on the bottle cap which lies in middle of opener. 

14. A cotter joint is used to transmit 

a) axial tensile force only                                    b) axial tensile or compressive force 

c) axial compressive force only                          d) combined bending and torsional moment 

 

15. The taper on cotter is usually 

a) 1 in 24                     b) 1 in 8  

c) 1 in 100                     d) 1 in 48 

Answer: a 

 

16. A taper is provided for cotter 

a) to ensure tightness in operating condition      b) to provide wedge action 

c) to ease the removal of cotter during dismantling  d) for all three reasons 

 

Answer: d 

 

17.The joint between the piston rod and the cross head of steam engine is 

a) knuckle joint                                                          b) universal joint 

c) cotter joint                                                             d) key joint 

 

Answer: c 

 

18. Cotter joint is used for the joint between 

a) piston rod and crosshead of steam engine           b) slide spindle and fork of valve mechanism 



 

 

c) piston rod and tail rod or pump rod                       d) for all three applications 

 

Answer: d 

  

19. A knuckle joint is used to transmit 

a)axial tensile force only                                            b)axial tensile or compressive force 

c)axial compressive force only                                   d)combined bending and torsional moment 

 

Answer: a 

 

20. The joint in valve mechanism of reciprocating engine is 

a) knuckle joint                                                         (b) universal joint 

c) cotter joint                                                             (d) key joint 

 

Answer: a 

 

21.Knuckle joint is used for the joint between 

a) tie bars in roof trusses                                         (b) links in suspension bridge 

c) fulcrum of lever and support                                (d) for all three applications 

 

Answer: d 

 

22. The pin in knuckle joint is subjected to 

a) double shear stress                                             (b) torsional shear stress 

c) axial tensile stress                                               (d) axial compressive stress 

 

Answer: a 

 

23. In lever terminology, ‘leverage’ is the ratio of 

a) load to effort                                                      (b) effort to load 

c) load arm to effort arm                  (d) effort arm to load arm 

 

Answer: d 

 

24. In levers, 

a) mechanical advantage is more than leverage       b) mechanical advantage is less than leverage 

c) mechanical advantage is equal to leverage          d) none of the above 

 

Answer: c 

 

25. The taper on cotter is usually 

a) 1 in 24                            b) 1 in 8  

c) 1 in 100                            d) 1 in 48 

 



 

 

Answer: a 

  

26. A taper is provided for cotter 

a) to ensure tightness in operating condition              b) to provide wedge action 

c) to ease the removal of cotter during dismantling    d) for all three reasons 

 

Answer: d 

 

27.  Knuckle joint is used for the joint between 

a) tie bars in roof trusses                                         b) links in suspension bridge 

c) fulcrum of lever and support                                d) for all three applications 

  

28.The pin in knuckle joint is subjected to 

a) double shear stress     b) torsional shear stress 

c) axial tensile stress     d) axial compressive stress 
 

29) The diameter of knuckle pin in the knuckle joint is usually... 

a. 0.5 d                                                               b. 0.8 d 
c. 1.5 d                                                               d. d 
 
Answer:- d 
30) A maximum of how many roads may be connected using a knuckle joint? 
a) 2                                                                        b) 3 
c) 4                                                                        d) 5 
 
Answer: b 
Explanation: In rare explanation, two rods with forks and one rod with eye is connected. 

31 A sunk key fits in the keyway of the _____ only. 
a) Hub                                                                   b) Sleeve 
c) Both hub and sleeve                                         d) Neither hub nor sleeve 
 
Answer: a 
Explanation: Sunk key fits halfway in the hub and halfway in the shaft. 
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03 – Design of Shafts, Keys and Couplings Marks:-14 

Content of Chapter:- Design of Solid shafts - using strength and rigidity Criteria., Design of shafts - Hollow 

shafts using strength and rigidity Criteria, Design of hollow and solid shafts for combined bending and twisting, 

ASME code of design for line shafts supported between bearings with one or two pulleys in between or one 

overhung pulley  

Types of keys Design of rectangular keys,  Types of keys Design of rectangular keys, Design of parallel sunk, 

keys Effect of Keyways on strength of shaft., Couplings:- Their uses, classification and comparison Design of 

Couplings :-Muff coupling, Design of Couplings:- Flanged couplings unprotected and protected types, Design 

of Bush-pin type flexible coupling., 

 

1. The shaft is always stepped with ________ diameter at the middle portion and __________ diameter at the 

shaft ends. 

a) Minimum, maximum                                     b) Maximum, minimum 

c) Minimum, minimum                                      d) Zero, infinity 

 

Answer: b 

Explanation: Maximum diameter is in the middle portion while it is minimum at the ends. 

2. ______ is used for a shaft that supports rotating elements like wheels, drums or rope sleaves. 

a) Spindle                                                        b) Axle 

c) Shaft                                                            d) None of the listed 

 

Answer: a 

Explanation: That is axle and not a spindle. 

3. Is it necessary for an axle to be ______ with respect to rotating element? 

a) Stationary                                                          b) Moving 

c) Moving or stationary                                          d) None of the listed 
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Answer: c 

Explanation: The axle may be stationary or rotate with the element. 

4. Shafts are subjected to ______ forces. 

a) Compressive                                                     b) Tensile 

c) Shear                                                                 d) None of the listed 

 

Answer: b 

Explanation: Shafts are subjected to tensile forces. 

5. Which of the following act on shafts? 

a) Torsional moment                                             b) Bending Moment 

c) Both torsional and bending                               d) None of the mentioned 

 

Answer: c 

Explanation: Shaft is subjected to torsional moment as well as bending moment. 

6. When the shaft is subjected to pure bending moment, the bending stress is given by? 

a) None of the listed                                              b) 32M/πdᵌ 

c) 16M/πdᵌ                                                            d) 8M/πdᵌ 

 

Answer: b 

Explanation: Stress =My/I where y=d/2 and I=πd⁴/64. 

7. When the shaft is subjected to pure torsional moment, the torsional stress is given by? 

a) None of the listed                                              b) 32M/πdᵌ 

c) 16M/πdᵌ                                                            d) 8M/πdᵌ 

 

Answer: c 

Explanation: Stress=Mr/J where r=d/2 and J=πd⁴/64. 

8. While designing shaft on the basis of torsional rigidity, angle of twist is given by? 

a) Ml/Gd⁴                                                              b) 584 Ml/Gd⁴ 

c) 292 Ml/Gd⁴                                                       d) None of the mentioned 

 

Answer: b 

Explanation: θ=(180/π)xMl/GJ where J=πd⁴/32. 

9. Woodruff key permits _____ movement b/w shaft and the hub. 

a) Axial                                                                 b) Radial 

c) Eccentric                                                          d) None of the listed 

 

Answer: b 

Explanation: Woodruff key is a sunk key and doesn’t permit axial moment. 

10. The main advantage of sunk key is that it is a _____ drive. 

a) Positive                                                            b) Negative 



 

 

c) Neutral                                                             d) None of the listed 

 

Answer: a 

Explanation: Sunk key is a positive drive and no slip occurs. 

11. A sunk key fits in the keyway of the _____ only. 

a) Hub                                                                        b) Sleeve 

c) Both hub and sleeve                                              d) Neither hub nor sleeve 

 

Answer: a 

Explanation: Sunk key fits halfway in the hub and halfway in the shaft. 

 

12. A muff coupling is connecting two shafts. The torque involved is 650N-m. The shaft diameter is 45mm 

with length and breadth of the key being 14mm and 80mm respectively. Find the shear stress induced in the 

key. 

a) 30.2N/mm²                                                            b) 25.8N/mm² 

c) 34.4N/mm²                                                            d) None of the listed 

 

Answer: b 

Explanation: τ =2M/dbl. 

13.  The standard length of shaft is  

a) 5 m                                                                        b) 6 m 

c) 7 m                                                                        d) all of These 

Answer: d 

14. Two shafts A and B are made of same material. The diameter of shaft A is twice that of B. The torque 

transmitted by shaft A will be 

a) twice that of B                                            b) four times that of B 

 

c) eight times that of B                                 d) sixteen times that of B 

 

Answer: c 

15.  A transmission shaft is subjected to bending moment (Mb) and torsional moment (Mt). The equivalent torsional 

moment is given by, 

 a)                                                                b) 

 

c)   [ Mb - Mt ]                                   c)   Mb +  

Answer: b 

(Mb )  (M ) 
  

 

(Mb )  + (Mt 
  

 

(Mb )  (M ) 
  

 



 

 

16) The function of key is 

a) to connect transmission shaft to a rotating machine elements like gears 

b) to transmit torque from shaft to hub and vice versa 

c) to prevent relative rotational motion between the shaft and the connected element 

d) all of above three functions 

 

Answer: d 

17) The standard taper for sunk key is 

a) 1 in 100 b) 1 in 50 

c) 1 in 10 d) 1 in 1000 

 

Answer: a 

18) In case of sunk key, 

a) the keyway is cut in the shaft only                       b) the keyway is cut in the hub only 

c) the keyway is cut in both the shaft and the hub   d) none of the above 

 

Answer: c 

19) In case of sunk key, power is transmitted by means of, 

a) friction force                                                         b) shear resistance of key 

c) torsional shear resistance of key                         c) tensile force 

 

Answer: b 

20) The standard width for square or flat key in terms of shaft diameter (d) is,  

a) d                                                                  b) d/2  

c) d/4                                                                  d) d/8 

 

Answer: c 

21) The standard height for flat key in terms of shaft diameter (d) is,  

a) d                                                                  b) d/2  

c) d/4                                                                  d) d/6 

 

Answer: d 



 

 

22) The standard length for square or flat key in terms of shaft diameter (d) is, 

a) d                                                                  b) 2d                                                      

 c) 1.5d                                                                  d) 2.5d 

 

Answer: c 

23) The type of key used when the gear is required to slide on the shaft is 

a) sunk key                                        b) feather key 

c)  Woodruff key                                        d) Kennedy key 

 

Answer: b 

24) The key in the form of semi-circular disk of uniform thickness is called, 

a) sunk key                                                             b)feather key 

c) Woodruff key     d) Kennedy key 

 

Answer: c 

25) The key, which fits in the keyway of hub, only is called, 

a) saddle key      b)feather key 

c) Woodruff key     d) Kennedy key 

Answer: a 

26) In case of saddle key, 

a) the keyway is cut in the shaft only                           b) the keyway is cut in the hub only 

c) the keyway is cut in both the shaft and the hub       d) none of the above 

 

Answer: b 

 

27)  In case of saddle key, power is transmitted by means of, 

a) friction force                                                     b) shear resistance of key 

c) crushing resistance of key                               d) tensile force 

 

Answer: a 

28) A flange coupling is used 

a) for intersecting shafts                                      b) for collinear shafts 

c) for small shafts rotating at slow speeds          d) for parallel shafts 



 

 

 

Answer: b 

29) While designing a flange coupling, care is taken so that 

a) shaft is the weakest component                    b) bolts are the weakest component 

c) key is the weakest component                       d) the flange is the weakest component 

 

Answer: c 

30) A bushed-pin type flange coupling is used 

a) for intersecting shafts                                   b) when the shafts are not in exact alignment 

c) for small shafts rotating at slow speeds        d) for parallel shafts 

 

Answer: b 

31) A muff coupling is 

a) rigid coupling                                                b) flexible coupling 

c) shock absorbing coupling                            d) none of the above 

 

Answer: a 

32) In case of clamp coupling, power is transmitted by means of, 

a) friction force                                                 b) shear resistance 

c) crushing resistance                                     d) none of the above 

Answer: a 

33. Flexible shafts have _______ rigidity in torsion making them flexible. 

a) Low                                                                             b) High 

c) Very high                                                                    d) Infinitely small 

 

Answer: b 

Explanation: Flexible shafts have high rigidity in torsion making then capable to transmit torque. 

34. Flexible shafts have ______ rigidity in bending moment. 

a) High                                                                            b) Low 

c) Very high                                                                    d) Extremely low 

 

Answer: b 

Explanation: Flexible shafts have low rigidity in bending moments making them flexible. 



 

 

35) A muff coupling is connecting two shafts. The torque involved is 650N-m. The shaft diameter is 45mm 

with length and breadth of the key being 14mm and 80mm respectively. Find the shear stress induced in the 

key. 

a) 30.2N/mm²                                                                   b) 25.8N/mm² 

c) 34.4N/mm²                                                                   d) None of the listed 

 

Answer: b 

Explanation: τ =2M/dbl. 

36) Among maximum shear stress theory and distortion energy theory, which gives the higher value shear 

yield strength? 

a) Maximum shear stress theory                                     b) Distortion energy theory 

c) Both give equal values                                                d) Vary from material to material 

 

Answer: b 

Explanation: Maximum shear stress theory gives S(sy)=0.5S(yt) while Distortion energy theorem gives 

S(sy)=0.577(Syt). 

37) When the shaft is subjected to pure bending moment, the bending stress is given by? 

a) None of the listed                                                   b) 32M/πdᵌ 

c) 16M/πdᵌ                                                                 d) 8M/πdᵌ 

Answer: b 

Explanation: Stress =My/I where y=d/2 and I=πd⁴/64. 

38 Woodruff key permits _____ movement b/w shaft and the hub. 

a) Axial                                                                       b) Radial 

c) Eccentric                                                                d) None of the listed 

Answer: b 

Explanation: Woodruff key is a sunk key and doesn’t permit axial moment. 

39)  ______ is used for a shaft that supports rotating elements like wheels, drums or rope sleaves. 

a) Spindle                                                                     b) Axle 

c) Shaft                                                                          d) None of the listed 

Answer: a 

Explanation: That is axle and not a spindle. 
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04 – Design of Power Screws and Fastners Marks:-12 

Content of Chapter:- Basic concepts of power screw and its terminology Thread Profiles used for power 

Screws, relative  merits and demerits of each, Self locking and overhauling properties Torque required to 

overcome thread friction for lowering and raising the load,  Efficiency of power screws, types of stresses 

induced, Importance and applications of Screw Jack, different parts & materials, their empirical relations, 

Design of Screw jack, Design of Toggle Jack, Stress in screwed fasteners, Bolts of Uniform thickness, Design 

of bolted jointes subjected to eccentric loading, Design of parallel and transverse fillet welds, Axially loaded 

symmetrical sections 

 

 
 

1. Depending upon the holding arrangement, power screws operate in how many different arrangements. 

a) 2                b) 3 

c) 4                d) 5 

 

Answer: a 

Explanation: There are two types of arrangements. In one screw rotates while nut remains stationary and vice versa. 

2. A power screw has no problem of wear as there is very less amount of friction associated. 

a) True 

b) False 

 

Answer: b 

Explanation: Wear is a serious problem in power screws as there is high friction in threads. 

Program: Diploma in Mechanical engineering Program Code:- ME 

Scheme:-I Semester:- V 

Course:- Design of Machine Elements Course Code:- 22564 



 

 

3. V threads are highly recommended for fastening as well as power transmission purpose. 

a) Yes                         b) Never 

c) In some cases        d) Can’t be stated 

 

Answer: b 

Explanation: In fastening, high frictional force is required and hence V threads are used whereas in power 

transmission, reduction in frictional forces is required. 

4. Trapezoidal threads are better than square threads as there is radial pressure or side thrust on the nut. 

a) True 

b) False 

 

Answer: b 

Explanation: Trapezoidal and not square threads suffer from the problem of bursting. 

6. Which of the following are true for buttress threads? 

a) Combination of square and trapezoidal threads                  b) Transmit motion in one direction only 

c) They are used in vices                                                         d) All of the mentioned 

 

Answer: d 

Explanation: As force is applied only in one direction in a vice so buttress threads are used. 

 

7. If nominal diameter of screw thread=50mm and pitch=10mm then the mean diameter of the screw thread 

will be? 

a) 40mm                               b) 45mm 

c) 60mm                                d) 55mm 

 

Answer: b 

Explanation: Diameter (mean )= Diameter(nominal) – 0.5P . 

8. If the load itself begin to the screw and descend down, unless a restraining torque is applied then the 

condition is termed as 

a) Halting                           b) Overhaulting 

c) Front driving                   d) None of the mentioned 

 



 

 

Answer: b 

Explanation: Overhaulting is the condition when load itsel begin to turn the screw. 

9. Self-locking takes place when 

a) Coefficient of friction is equal to or greater than the tangent of the helix angle 

b) Coefficient of friction is lesser than or equal to the tangent of the helix angle 

c) Coefficient of friction is equal to or greater than the tangent of the helix angle 

d) None of the mentioned 

 

Answer: c 

Explanation: Self locking takes place if load does not descend on its own and that is possible only in c condition. 

10. Efficiency of the screw _______ with increase of coefficient of friction. 

a) decreases                b) increases 

c) has no effect            d) cannot be determined 

 

Answer: a 

Explanation: Efficiency is inversely proportional to tan of the sum of helix and efficiency angle. 

11. Maximum efficiency of a square threaded is given by 

a) 1-sinǾ/1+sinǾ                 b) 1+sinǾ/1-sinǾ 

c) 1-2sinǾ/1+2sinǾ             d) 1+2sinǾ/1-2sinǾ 

 

Answer: a 

Explanation: Efficiency=Sin(2ἀ+Ǿ)-Sin Ǿ/Sin(2 ἀ+Ǿ+Sin Ǿ),For max efficiency, sin(2ἀ+ Ǿ)=1. 

12. If friction angle is 30’ then the maximum efficiency of the screw is 

a) 33%                                     b) 66% 

c) 50%                                     d) Noe of the mentioned 

 

Answer: a 

Explanation: Maximum efficiency=1-sinǾ/1+sinǾ. 

13. Maximum possible efficiency of a self-locking screw is 

a) 50%                         b) 75% 

c) 66%                         d) 33% 

 



 

 

Answer: a 

Explanation: For self locking screw Ǿ(friction angle)>ἀ (helix angle), hence efficiency < tanǾ/tan(Ǿ+ἀ) or efficiency 

< tanǾ(1-tan²Ǿ)/2tanǾ. 

14. Which of the following are true? 

a) Cold working reduces toughness and ductility 

b) Cold worked components have poor resistance to shocks and vibrations 

c) Tooling for cold working is cheaper as compared to hot working 

d) All of the mentioned 

Answer: d 

Explanation: Properties of cold working. 

15. If the load itself begin to the screw and descend down, unless a restraining torque is applied then the 

condition is termed as 

a) Halting                                                         b) Overhaulting 

c) Front driving                                                d) None of the mentioned 

 

Answer: b 

Explanation: Overhaulting is the condition when load itsel begin to turn the screw. 

16. Self-locking takes place when 

a) Coefficient of friction is equal to or greater than the tangent of the helix angle 

b) Coefficient of friction is lesser than or equal to the tangent of the helix angle 

c) Coefficient of friction is equal to or greater than the tangent of the helix angle 

d) None of the mentioned 

 

Answer: c 

Explanation: Self locking takes place if load does not descend on its own and that is possible only in c condition. 

17. Which type of joints is better when the product is subjected to large vibrations: welded or threaded? 

a) Welded                                                                     b) Threaded 

c) Both have same results                                            d) Depends on the magnitude of the vibrational force 

 

Answer: a 

Explanation: Threaded joints loosen when subjected to vibrations. 



 

 

18. If a fastener is threaded into a tapped hole, then the fastener is likely to be called as 

a) Screw                                                          b) Bolt 

c) Washer                                                        d) Screw or bolt 

 

Answer: a 

Explanation: Bolt is threaded into a nut while screw is threaded into a tapped hole. 

19. Which of the following is not a function of washer? 

a) Distributes load over a large area of clamped parts 

b) Provides bearing surface over large clearance bolts 

c) Prevents marring of the bolt head and nut surface 

d) Helps in locking of the fastener 

 

Answer: d 

Explanation: Washer doesn’t help in locking of fasteners. 

20.  there is no place to accommodate the nut, then one would choose the 

a) Through Bolts 

b) Tap Bolts 

c) Studs 

d) None of the mentioned 

 

Answer: b 

Explanation: Tap bolts are directly threaded into the clamped parts and does not require any nut. 

21. What will be efficiency of the screw in case of raising the load when coefficient of friction is 0.1553 

and tangent of helix angle is 0.0813? 

a) 34%                                                             b) 45% 

c) 54%                                                             d) 43% 

 

Answer: a 

Explanation: Efficiency= tanἀ(1-0.1553 x tan ἀ)/(0.1553+tanἀ). 

22. What type of friction in cup design is recommended for the set screw? 

a) Sliding                                                       b) Rolling 



 

 

c) Static                                                        d) None of the mentioned 

 

Answer: b 

Explanation: Sliding friction, the total force require to raise the load is quite large as compared to that required in 

rolling friction. Hence length of handle in some cases becomes extremely large and thus it is impractical to use cups 

with sliding friction. 

23. Resilience is defined as the property of material to absorb energy when deformed _________ and to 

release this energy when unloaded. 

a) Elastically                                   b) Plastically 

c) Up to fracture point                    d) None of the listed 

 

Answer: a 

Explanation: It is the definition of resilience. 

24. The shock absorbing capacity of bolt can be increased by making the shank diameter ________ the root 

diameter. 

a) Lesser than                                b) Equal to 

c) Greater than                               d) No effect 

 

Answer: b 

Explanation: If shank diameter is equal to the thread diameter than, the shank is subjected to higher stress and thus 

absorbs a great portion of strain energy and relieves the thread portion of high stress. 

25. The shock absorbing capacity of bolts can be increased by 

a) Increasing the shank diameter 

b) Decreasing the length of shank portion of bolt 

c) Increase the shank diameter and decreasing the length of shank 

d) None of the listed 

 

Answer: d 

Explanation: Shock absorbing capacity can be increased by decreasing the shank diameter or increasing the length 

of shank. 

26. If the length of the shank is doubled, then strain energy absorbed by shank 

a) Doubles                                      b) Remains same 



 

 

c) Increases 4 time                         d) Become half 

 

Answer: a 

Explanation: Strain energy absorbed by shank is linearly proportional to its length. 

27.  If core diameter of bolt is 13.8cm the it’s nominal diameter is given by? 

a) 17.27mm                                 b) 15.34mm 

c) 14.67mm                                 d) 16.34mm 

 

Answer: a 

Explanation: D=d/0.8 

28. The structure shown is subjected to an eccentric force P=5kN and eccentricity=500mm. The horizontal 

distance between two bolts is 200mm and vertical distance between bolts is 150mm. The yield strength of 

bolts is 400N/mm² and factor of safety is 3. Determine the primary shear force from the following figure 

 

 

a) 625N                                   b) 1250N 

c) 2500N                                 d) 1000N 

 

Answer: b 

Explanation: Primary shear force P₁=P₂=P₃=P₄=P/4 =1250N. 

29.  If core diameter of bolt is 13.8cm the it’s nominal diameter is given by? 

a) 17.27mm                                       b) 15.34mm 

c) 14.67mm                                       d) 16.34mm 

 

Answer: a 

Explanation: D=d/0.8. 

https://www.sanfoundry.com/wp-content/uploads/2017/06/machine-design-questions-answers-eccentric-loaded-bolted-joints-q4.png


 

 

30. Given data for bracket is P=20kN, e=100mm, S(yt)=400N/mm², FS=3. Find the direct shear stress in 

bolts if diameter=18mm. 

 

 

a) 16.9N/mm²                                           b) 19.6 N/mm² 

c) 78.6 N/mm²                                          d) 76.8 N/mm² 

 

Answer: b 

Explanation: Direct shear stress=one fourth of P/A. 

31. All welding processes require pressure along with heat. 

a) Yes                                                      b) No, fusion doesn’t require 

c) Can’t be stated                                    d) None of the listed 

 

Answer: b 

Explanation: Welding processes involving only heat and no pressure are called the fusion welding processes. 

32) A power screw is specified by 

a)major diameter x pitch b) major diameter x length 

c) mean diameter x pitch d) nominal major diameter 

Answer: a 

33) The efficiency of square threaded power depends upon 

a) mean diameter of screw  b) coefficient of friction 

c) pitch of screw  d) All the above 

Answer: d 

34) The designation M 36 x 2 means 

a) metric fine threads of 36 mm outside diameter and 2 mm pitch 

b) metric coarse threads of 36 mm outside diameter and 2 mm pitch 

c) metric threads of 36 mm pitch diameter and 2 mm pitch. 

https://www.sanfoundry.com/wp-content/uploads/2017/06/machine-design-test-q1.png


 

 

d) metric threads of 36 mm core diameter and 2 mm pitch 

Answer: a 

 

35) In transverse fillet welded joint, the size of weld is equal to 

a) 0.5 x throat of weld (b) throat of weld 

c) 2 x throat of weld (d)2 x throat of weld 

Answer: b 

36)  Which type of stress is induced in a screw body? 

a. Bearing pressure 

b. Direct shear stress 

c. Torsional shear stress 

d. None of the above 

Answer: a 

37)  In power screws, if friction angle Φ is less than lead angle λ, then the screw undergoes _______ 

a. over hauling 

b. self locking 

c. both a. and b. 

d. none of the above 

 

Answer: a 
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05 – Design of Springs Marks:-10 

Content of Chapter:- Definition, Classification and Applications of Springs, Spring - terminology, materials 

specifications, Stresses in helical tension and compression springs, Wahl’s correction factor, Deflection of 

springs, Energy stored in springs, Design of Helical tension and compression springs for I.C. engine valves, 

weighing balance, Design of Helical tension and compression springs for railway buffers and governor 

springs, Leaf springs - construction and applications 

 
1. Which of the following function can the spring perform? 

a) Store energy                                                        b) Absorb shock 

c) Measure force                                                      d) All of the mentioned 

 

Answer: d 

Explanation: Spring can easily perform all the listed functions. 

2. The helix angle is very small about 2⁰. The spring is open coiled spring. 

a) Yes                                                                      b) It is closed coiled spring 

c) That small angle isn’t possible                             d) None of the listed 

 

Answer: b 

Explanation: When the helix angle is small, the plane containing each coil is almost at right angles and hence it is 

called closed coiled spring. 

3. The longest leaf in a leaf spring is called centre leaf. 

a) It is called middle leaf                                        b) It is called master leaf 

c) Yes                                                                    d) None of the listed 

 

Answer: b 

Explanation: It is called master leaf. 

Program: Diploma in Mechanical engineering Program Code:- ME 

Scheme:-I Semester:- V 

Course:- Design of Machine Elements Course Code:- 22564 



 

 

4. If spring index=2.5, what can be concluded about stresses in the wire? 

a) They are high                                                     b) They are negligible 

c) They are moderate                                             d) Cannot be determined 

 

Answer: a 

Explanation: If indexis <3 then stresses are high due to curvature effect. 

5. If the spring is compressed completely and the adjacent coils touch each other,the the length of spring is 

called as? 

a) Solid length                                                       b) Compressed length 

c) Free length                                                        d) None of the mentioned 

 

Answer: a 

Explanation: Terminology. 

6. If number of coils are 8 and wire diameter of spring 3mm, then solid length is given by? 

a) None of the listed                                             b) 27mm 

c) 24mm                                                               d) 21mm 

 

Answer: c 

Explanation: Solid length=8×3. 

7. Pitch of coil is defined as axial distance in compressed state of the coil. 

a) Yes                                                                             b) It is measured in uncompressed state 

c) It is same in uncompressed or compressed state     d) None of the listed 

Answer: b 

Explanation: Pitch is measured in uncompressed state. 

8. If uncompressed length of spring is 40mm and number of coils 10mm, then pitch of coil is? 

a) 4                                                                                b) 40/9 

c) 40/11                                                                         d) None of the mentioned 

 

Answer: b 

Explanation: Pitch=Uncompressed length/N-1. 

9. Active and inactive, both types of coils support the load although both don’t participate in spring action. 

a) Active coils don’t support the load                           b) Inactive coils don’t support the load 

c) Both active and inactive don’t support the load       d) Both active and inactive support the load 

 

Answer: b 

Explanation: Inactive coils don’t support the load. 

10.  If a spring has plain ends then number of inactive coils is? 

a) 1                                                                           b) 2 

c) 3                                                                           d) 0 

 



 

 

Answer: d 

Explanation: There are no inactive coils in plain ends. 

11. The angle of twist for the equivalent bar to a spring is given by? (Symbols have their usual meaning) 

a) 8PD²N/Gd⁴                                                             b) 16PD²N/Gd⁴ 

c) 16PDN/Gdᵌ                                                             d) 8PDN/Gdᵌ 

 

Answer: b 

Explanation: θ=Ml/GJ where M=PD/2, l=πDN and J=πd⁴/32. 

12. The axial deflection of spring for the small angle of θ is given by? 

a) 328PDᵌN/Gd⁴                                                        b) 8PDᵌN/Gd⁴ 

c) 16PDᵌN/Gd⁴                                                          d) 8PD²N/Gdᵌ 

 

Answer: b 

Explanation: Deflection=θxD/2. 

13. Find the Wahl’s factor if spring index is 6. 

a) 1.2020                                                                 b) 1.2424 

c) 1.2525                                                                 d) 1.5252 

 

Answer: c 

Explanation: K=[4C-1/4C-4]+0.615/C. 

14. Find the shear stress in the spring wire used to design a helical compression sprig if a load of 1200N is 

applied on the spring. Spring index is 6, and wire diameter 7mm. 

a) 452.2N/mm²                                                         b) 468.6N/mm² 

c) 512.2N/mm²                                                         d) None of the listed 

 

Answer: b 

Explanation: τ=K x 8PC/πd² where K=[4C-1/4C-4]+0.615/C. 

15. Find the mean coil diameter of a helical compression sprig if a load of 1200N is applied on the spring. 

Spring index is 6, and wire diameter 7mm. 

a) 7/6mm                                                                  b) 42mm 

c) 1200×6/7 mm                                                      d) None of the listed 

 

Answer: b 

Explanation: D=Cd. 

16. Find total number coils in a spring having square and ground ends. Deflection in the spring is 6mm when 

load of 1100N is applied. Modulus of rigidity is 81370N/mm². Wire diameter and pitch circle diameter are 

10mm and 50mm respectively. 

a) 7                                                                            b) 6 

c) 5                                                                            d) 4 

 



 

 

Answer: a 

Explanation: Deflection=8PDᵌN/Gd⁴ or N=4.4 or 5. Total coils=5+2(square grounded ends). 

17. A railway wagon moving with a speed of 1.5m/s is brought to rest by bumper consisting of two springs. 

Mass of wagon is 100kg. The springs are compressed by 125mm. Calculate the maximum force acting on 

each spring. 

a) 1200N                                                                    b) 1500N 

c) 1800N                                                                    d) 2000N 

 

Answer: c 

Explanation: mv²/2=Pxdeflection/2. 

18. The type of spring used to absorb shocks and vibrations in vehicles is, 

a) helical extension spring  b) multi-leaf spring 

c) spiral spring  d) Bellevile (coned disk) spring 

Answer: b 

19. The type of spring used to absorb and release energy in mechanical watches is, 

a)helical extension spring                                          b) multi-leaf spring 

c) spiral spring                                                        d) helical torsion spring 

 

Answer: c 

20 .The type of spring used in door hinges is, 

a) helical extension spring                                         b) multi-leaf spring 

c) spiral spring                                                d) helical torsion spring 

Answer: d 

21. The type of spring used to measure weights in spring balance is, 

A) helical extension spring                                            b) multi-leaf spring 

c) spiral spring                                                             d) helical torsion spring 

Answer: a 

22. The type of spring used in valve mechanism is, 

a) helical compression spring                                        b) multi-leaf spring 

c) spiral spring                                                               d) helical torsion spring 

Answer: a 

 

23.The type of spring used in vehicle clutches is, 

a) helical compression spring                                        b) Belleville spring 



 

 

b) a and b                                                    d) helical torsion spring 

Answer:c c 

 

24. When the helical compression spring is subjected to axial compressive force, the type of stress induced 

in the spring wire is, 

a) tensile stress                                                    (b) compressive stress 

(c) bending stress                                                           d) torsional shear stress 

 

Answer: d 

 

25. When the helical extension spring is subjected to axial tensile force, the type of stress induced in the 

spring wire is, 

a) tensile stress                                                     b) compressive stress 

c) bending stress                                                            d) torsional shear stress 

 

Answer: d 

  

26. The maximum shear stress in spring wire is induced at 

a) inner surface of the coil                                               b) outer surface of the coil 

c) central surface of the coil                                            d) end coils 

 

Answer: a 

  

27. When the helical torsion spring is subjected to torque, the type of stress induced in the spring wire is, 

a) tensile stress                                                     b) compressive stress 

c) bending stress                                                             d) torsional shear stress 

 

Answer: c 

 

28. The leaves of multi-leaf spring are subjected to 

a)tensile stress                                                     b) compressive stress 

c) bending stress                                                            d) torsional shear stress 

Answer: c 

 

29.The spring operates 

A )within plastic limit                                                         b) within elastic limit 

c) within elasto-plastic limit                                               d) within visco-elastic limit 

 

Answer: b 

 

30. The ends of spring, which are in contact with the seat, are, 

a) active coils                                                          b) inactive coils 

c) transmit maximum force                                     d) do not transmit any force 

 



 

 

Answer: b 

 

31. The stiffness of spring is, 

a) deflection per unit of axial force                          b) force per unit cross-sectional area of spring 

c) ratio of mean coil diameter to wire diameter       d) force required to produce unit deflection 

 

Answer: c 

 

32. The spring index is, 

a) ratio of wire diameter to mean coil diameter        b) force per unit cross-sectional area of spring 

c) ratio of mean coil diameter to wire diameter        d) force required to produce unit deflection 

 

Answer: d 

 

33. Two springs of thickness K1 and K2 are connected in parallel, the combined stiffness of the connection 

is given by, 

a) K1*K2 / K1 + K2                                                         b) K1*K2 / K1 - K2 

c) K1 + K2                                                                      d) K1 + K2 / K1*K2 

 

Answer: c 

 

34. The Wahl factor to account for direct shear stress and stress concentration due to the curvature for 

helical spring is given by  

a) (4C-1/ 4C- 4) + ( 0.615 / C)                                        b) (4C-1/ 4C- 4) - ( 0.615 / C) 

c) (4C-1/ 4C+ 4) + ( 0.615 / C)                                        d) (4C-1/ 4C+ 4) - ( 0.615 / C) 

 

Answer: a 

 

 

 

    

Prepared By 
Mr. Pathak D.M. 

Verified By 
Mr. Aghor S.G.. 

Module Coordinator 

Re-Verified By 
Mr. Kokare N.N.. 

Academic Coordinator 

Approved By 
Mr. Khorane R.S.. 

HoD ME 

 

 

 

 

 

 

 



 

 

                                                     

 ZEAL EDUCATION SOCIETY’S 

ZEAL POLYTECHNIC, PUNE 
NARHE │PUNE -41 │ INDIA 

DEPARTMENT OF MECHANICAL ENGINEERING   

 

Question Bank for Multiple Choice Questions 

 

06 – Selection of Anti friction Bearings and Gears Marks:-08 

Content of Chapter:- Classification of Bearings – Sliding contact & rolling contact, Terminology of Ball 

bearings – life load relationship, Basic static load rating and basic dynamic load rating, limiting speed, 

Selection of ball bearings using manufacturer’s catalogue, Design of spur gear using Lewis and Buckinghams 

equations, selections of gears from standard sizes 

 

 

1. In radial bearings, the load acts 

a) along the axis of rotation                                                         b) perpendicular to the axis of rotation 

c) parallel to the axis of rotation                                                   c) a and c 

 

Answer: b 

 

2. In thrust bearings, the load acts 

a) along the axis of rotation                                                           b) perpendicular to the axis of rotation 

c) parallel to the axis of rotation                                                    d) a and c 

 

Answer: a 

  

3. Antifriction bearings are 

a) oil lubricated bearings                                                               b) bush bearings 

c) ball and roller bearings                                                              d) boundary lubricated bearings 

 

Answer: c 

 

4.Rolling contact bearings as compared to sliding contact bearings have 

a) lower starting torque                                                                   b) require considerable axial space 

c) generate less noise                                                                     d) costly 

 

Answer: d 

Program: Diploma in Mechanical engineering Program Code:- ME 

Scheme:-I Semester:- V 

Course:- Design of Machine Elements Course Code:- 22564 



 

 

 

5) A bearing number XX10 indicates that the bearing is having 

a)bore diameter of 10 mm                                                             b)bore diameter of 100 mm 

c)bore diameter of 50 mm                                                             d)outer diameter of 100 m 

 

Answer: c 

 

6) A bearing is designated by the number 410. It means that it is a bearing of 

a) light series with bore diameter of 10 mm                                 b) heavy series with bore diameter of 50 mm 

c) medium series with bore diameter of 50 mm                          d) light series with bore diameter of 50 mm 

 

Answer: b 

 

7) Stress induced in the balls or rollers of rolling contact bearing is 

a) torsional shear stress                                                                 b) tensile stress 

c) crushing stress                                                                           d) contact stress 

  

Answer: d 

 

8) In an application, the bearing is subjected to radial as well as axial loads. Which type of rolling contact 

bearings you would suggest? 

a) cylindrical roller bearing                                                              b) needle roller bearing 

b) thrust ball bearing                                                                       c) taper roller bearing 

 

Answer: d 

  

9) In an application, the bearing is subjected to radial as well as axial loads. Which type of rolling contact 

bearings you would suggest? 

a) angular contact bearing                                                              b) spherical roller bearing 

c) taper roller bearing                                                                      d) any one of above three types 

 

Answer: d 

 

10.The rolling contact bearing is known as 

a) sleeve bearing                                                                             b) thin film bearing 

c) antifriction bearing                                                                       d) bush bearing 

 

Answer: c 

  

11.The balls of rolling contact bearings are made of 

a) case hardened steel                                                                     b) plain carbon steel 

c) high carbon chromium steel                                                          d) free cutting steel 

 



 

 

Answer: c 

  

12. The rollers of rolling contact bearings are made of 

a) case hardened steel                                                                      b) plain carbon steel 

c) high carbon chromium steel                                                          d) free cutting steel 

 

Answer: a 

 

  

13.The medium series bearings have ………higher load carrying capacity than light series bearing of the 

same bore diameter. 

a) 30 to 40 per cent                                                                            b) 20 to 30 per cent 

c) 40 to 50 per cent                                                                            d) 10 to 20 per cent 

 

Answer: a 

 

14. The heavy series bearings have ………higher load carrying capacity than medium series bearing of the 

same bore diameter. 

a) 30 to 40 per cent                                                                            b) 20 to 30 per cent 

c) 40 to 50 per cent                                                                            d) 10 to 20 per cent 

 

Answer: b 

  

15. Taper roller bearing is used to take 

a) only radial load                                                                                b) only axial load 

c) only torque                                                                                      d) both axial and radial loads 

 

Answer: d 

  

16.The catalogue life of bearing is 

a) minimum life that 90% of the bearings will reach or exceed           b) maximum life for 90% of the bearings 

c) average life                                                                                    d) median life 

 

Answer: a 

  

17. The last two digits of the bearing designation give the bore diameter of rolling contact bearings when 

multiplies by, 

a)10                       b) 5 

c)100                     d) 50 

 

Answer: b



 

                  

18. Rolling contact bearings are classified according to 

a) type of rolling element                                                                b) direction of load 

c) magnitude of load                                                                       d) a and b 

 

Answer: d 

  

19. In an application, there is misalignment between the axes of journal and housing bore. Which type of 

rolling contact bearings you would suggest? 

a) spherical roller bearing                                                               b) self aligning ball bearing 

c) angular contact bearing                                                              d) a and b 

 

Answer: d 

 

20. Which of the following type of drives transmit power by friction? 

a) spur gear drive b) chain drive 

c) worm gear drive d) belt drive 

 

Answer: d 

 

21. When the axes of two shafts are parallel, use 

a) crossed helical gears b) bevel 

c) worm gears d) spur or helical gears 

 

Answer: d 

 

22. When the axes of two shafts are perpendicular and intersecting, use 

a) spur gears                                                             b) bevel gears 

c) worm gears d) helical gears 

 

Answer: b 

  

23. When the axes of two shafts are perpendicular and non-intersecting, use 

a)spur gears                                                             b) bevel gears 

c) worm gears d) helical gears 

 

Answer: c 

  

 

24. When the axes of two shafts are non-parallel and non-intersecting, use 

a) helical gears (b) crossed helical gears 

c) straight bevel gears (d) spiral bevel gears 

 

Answer: b 

 



 

                  

25. When the velocity ratio is high and space is limited, use 

a) spur gears                                                              b) bevel gears 

c) worm gears  d) helical gears 

 

Answer: c 

 

26. In metric system, the size of the gear tooth is specified by, 

a) circular pitch  b) diametral pitch 

c) module  d) pitch circle diameter 

 

Answer: c 

27. All dimensions for a standard gear system can be defined in terms of, 

a) module and number of teeth                                 b) pressure angle and number of teeth 

c) module                                                                  d)circular and diametral pitch 

 

Answer: a 

28. The portion of the gear tooth between the pitch circle and dedendum circle is called 

a)top land                                                            b) face 

c) flank                                                                      d) bottom land 

 

Answer: c 

29.The portion of the gear tooth between the pitch circle and outer circle is called 

a) top land                                                           b) face 

c) flank                                                                     d) bottom land 

 

Answer: b 

 

30. The thickness of gear tooth is measured 

a) along the pitch circle b) along the base circle 

c) along the addendum circle d) along the root circle 

 

Answer: a 

 

31. Lewis equation of gear tooth is based on 

a) maximum crushing stress in gear tooth                                b) maximum bending stress in gear tooth 

c) maximum shear stress in gear tooth                                     d) maximum contact stress in gear tooth 

 

Answer: b 



 

                  

 

32.In Lewis equation, gear tooth is considered as 

a) simply supported beam                b) cantilever beam 

c) curved beam                d) none of the above 

 

Answer : b 
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