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ENGINEERS ACADEMY

Introduction

INTRODUCTION

OBJECTIVE QUESTIONS

CHAPTER

I I
g

Actual rupture stress is

(a) Breaking stress

(b) Maximum load/original cross-sectional area
(c) Load at breaking point/true strain

(d) Load at breaking point/neck area
Elasticity of various materials is controlled by its
(a) Ultimate tensile stress

(b) Proof stress

(c) Stress at yield point

(d) Stress at elastic limit

Ratio of lateral strain to linear strain within elastic
limit, is known as

(a) Young’s modulus
(b) Bulk modulus

(c) Modulus of rigidity
(d) Poisson’s ratio

Ratio of direct stress to volumetric strain in case
of a body subjected to three mutually
perpendicular stress of equal intensity, is

(a) Young’s modulus
(b) Bulk modulus

(c) Modulus of rigidity
(d) None of the above

If a material expands freely due to heating it

will develop
(a) Thermal stresses (b) Tensile stress

(c) No stress (d) Bending

10.

In a tensile test, near the elastic limit zone,
(a) Tensile strain increases more quickly

(b) Tensile strain decreases more quickly

(c) Tensile strain increases in proportion to the stress
(d) Tensile strain decreases in proportion to the stress

The property of a material by virtue of which it
can be beaten or rolled into plates is called

(a) Malleability (b) Ductility

(c) Plasticity (d) Elasticity

Change in the unit volume of a material under
tension with increase in its Poisson’s ratio will

(a) Increase (b) Decrease

(c) Remain same (d) Unpredictable

The phenomenon of slow extension of the
material, i.e. stress increasing with the time at

a constant load is called
(a) Creeping (b) Yielding
(c) Breaking (d) Plasticity

For steel, the ultimate strength in shear as

compared to in tension is nearly
(a) same (b) half

(c) one-third (d) two-third
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12.

13.

14.

15.

16.

Topicwise Solved Questions

ENGINEERS ACADEMY

Tensile strength of a material is obtained by
dividing the maximum load during the test by
the

(a) Area at the time of fracture
(b) Original cross-sectional area
(c) Average of (a) and (b)

(d) Minimum area after fracture

Maximum elastic strain energy that can be stored
in a body is known as

(a) Impact energy (b) Resilience

(c) Proof resilience (d) None of the above
Proof stress

(a) Is the safest stress

(b) Causes a specified permanent deformation
in a material, usually 0.1%-0.2%

(c) Is used in connection with materials like mild
steel

(d) Does not exist

A material having same properties in all
directions at a given point is known as

(a) Orthotropic material
(b) Isotropic material

(c) Elastic material

(d) Homogenous material

The Bulk modulus K, the modulus of rigidity N
and Poisson’s ratio 1/m are related by

1 9KN 1 3K-2N
@ m 3K+N ®) m 2N +6K

1 _OKR+2N o None of the ab
(c)m 3K N (d) None of the above

The stress at which extension of the material
takes place more quickly as compared to the
increase in load is called

(a) Elastic point of the material
(b) Plastic point of the material
(c) Breaking point of the material

(d) Yielding point of the material

17.

18.

19.

20.

21.

22.

When it is indicated that member is elastic, it
means that when force is applied, it will

(a) Not deform (b) Be safest
(c) Stretch (d) Not stretch

A material capable of absorbing large amount
of energy before fracture is known as

(b) toughness
(d) shock proof

If the thickness and width of each plate of a
laminated spring be t and w respectively, then
its moment of inertia is equal to

(a) ductility

(b) resilience

wt® 2w3
(a) 3 (b) —
Wt2 th
(c) 17 (d 17

During a tensile test on a specimen of lcm’
cross-section, maximum load observed was 8
tonnes and area of cross-section at neck was
0.5 cm?. Ultimate tensile strength of specimen
is

(a) 4 tonnes/cm®>  (b) 8 tonnes/cm?’
(c) 16 tonnes/cm’> (d) 22 tonnes/cm?

A material obey’s hooke’s law up to
(a)Plastic limit

(b) Elastic limit

(c) Yield point

(d) Limit of proportionality

True stress-strain curve for materials is plotted
between

(a) Load/original cross-sectional area and change
in length/original length

(b) Load/instantaneous cross-sectional area and

| Original area
08 Instantaneous arca

(c) Load/instantaneous cross-sectional area and
change in length/original length

(d) Load/instantaneous area and instantaneous
area/original area
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23.

24.

25.

26.

27.

28.

29.

30.

The intensity of stress which causes unit 31.

longitudinal is called

(a) Unit stress

(b) Modulus of rigidity
(c) Bulk modulus

(d) Modulus of elasticity

Modulus of rigidity is defined as the ratio of 32.

(a) Longitudinal stress and longitudinal strain
(b) Volumetric stress and volumetric strain
(c) Lateral stress and lateral strain

(d) Shear stress and shear strain

The ultimate tensile stress of mild steel compared
to ultimate compressive stress is

(a) Same (b) More

(c) Less (d) Unpredictable
Modular ratio of two materials is the ratio of
(a) Strains

(b) Stress and strain

(c) Shear stress and shear strain 34.

(d) Moduli of elasticity

Elasticity of a M.S. specimen is defined by
(a) Hooke’s law  (b) Yield point

(c) Plastic flow (d) Proof stress

If a material is loaded beyond yield point stress
(a) It becomes elastic

(b) It becomes ductile

(c) Its resistance to fatigue increases

(d) It loses its tendency to return to its original
shape

A cylindrical section having no joint is known as
(a) Jointless section (b) Homogeneous section
(c) Perfect section (d) Seamless section

The bulk modulus of a material is defined as the
ratio of

36.

(a) Volume change to modulus of elasticity
(b) Stress intensity to volumetric strain
(c) Volume change to original volume

(d) Pressure applied to the change in volume

33.

During the tensile test of a glass rod the nature
of stress-strain curve is

(a) Straight and dropping
(b) Sudden break

(c) Straight line

(d) Parabolic

Modulus of resilience is

(a) Property to resist shocks

(b) The property to store energy without under-
going permanent deformation

(c) An index of elasticity
(d) Anindex of compressibility

Moment of inertia of a square of side d about
the diagonal is

d* d*
(a) B (d 7
d* d*
] @5

3s.

Disruptive strength is the maximum strength of
a metal.

(a) When subjected to three principal tensile
stresses at right angles to one another and
all of equal magnitude.

(b) When loaded in tension

(c) When loaded in compression

(d) When loaded in shear

Radius of gyration for a circular section is

(a) Directly proportional to the diameter of the
section

(b) Square root of the diameter of the section

(c) Inversely proportional to the diameter of the
section

(d) None of the above

Strain energy stored in a body of volume V with
stress due to gradually applied load is

oE oE?
@ 5 ® %
(©) G_Vz (d) GZ_V

E 2E
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ANSWERS AND EXPLANATIONS

1. Ans. (d) 26. Ans. (d)
2. Ans. (d) 27. Ans. (¢
3. Ans. (d) 28. Ans. (d)
4. Ans. (b) 29. Ans. (d)
5. Ans. (C) 30. Ans. (b)
6. Ans. (a)
P c
7. Ans. (a) K= AV/V &,
8. Ans. (b)
31. Ans. (b)
P B 32. Ans. (b)
AV~ KT 3(1-2p)
33. Ans. (a)
asplT >kT 5 AV 34, Ans. (@)
9. Ans. (a . .
@ 35. Ans. (a)
10. Ans. (d) s/ @
. Ans.
11. Ans. (b)
37. Ans. (d)
12. Ans. (¢
13. Ans. (b) 38. Ans. (a)
14. Ans. (b) 39. Ans. (d)
15. Ans. (b) 40. Ans. (b)
16. Ans. (d) 41. Ans. ()
17. Ans. (C) 42. Ans. (d)
18. Ans. (b) 43. Ans. (b)
19. Ans. (a) 44. Ans. (¢)
20. Ans. (b) 45. Ans. (a)
load 46. Ans. (d)
Sultimate ~ original cross sectional area 47. Ans. (¢)
=37 " 8 tonnes/cm 48. Ans. (d)
3 Lateral strain
21 Ans. (d) H= Longitudinal strain
22. Ans.
® Lateral strain = —p longitudinal strain
23. Ans. (d)
49. Ans. (b)
E=2 wheng=1=0=E 50. Ans. (b)
24. Ans. (d) 51. Ans. (d)
52. Ans. (b)

25. Ans. (b)
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53.

54.
5S.
56.

57.
58.

59.

60.

62.
63.
64.

Ans (¢) 65.

Stress relaxation is decrease in stress in response 6.

to same amount of strain

This is because structure is kept in strained o7
condition for some finite interval of time
Ans (b)
Ans. (d)
Ans. (a)
E =3k ( 1-2p)
Ans. (a)
Ans. (b)
E=2C1 +
1.25 x 10" =2C[1.34]
1.25 x 10" =2.68 x C
0.4664 x 10° MPa = C
Ans. (a)
E =2 x 10° kg/cm?
C = 0.8 x 10° kg/cm?
E=2C1 + )
2 x10°=2 x 0.8 x10° (1 + p) 68.
2 l+p
1.6
125=1+p 69.
p=0.25 70.
Ans. (d) 71.
Ans. (a)
E=2C(1+np)
125 = 2C [1.25] 72.
125 =2.50C
125
730~
0=C 73.
Ans. (d)
Ans. (a) 74.
Ans (b) 75.
76.

Proof resilience : Energy stored upto elastic limit.

Ans. (b)
Ans. (d)
Ans. (d)

1
(Strain energy), . = 7% <6 ..3)

From torsion equation

T_no_Go
J R [
o L

al

From equation (i)

S.E = lexE

( > )shaft - 2 GJ
(S'E)shaft = a

Ans. (¢)

Isotropic material = Same elastic property in all
direction at a given point

Ans. (d)
Ans. (d)
Ans. (¢

C.I is brittle material and brittle material along
have fracture along oblique plane.

Ans. (a)
[ = bd’ _ 80x10°
w12 12
= 6666.66 mm*
Ans. (a)
Ans. (c¢)
Ans. (d)
Ans. (a)
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77.

78.
79.
80.
81.
82.
83.
84.
8s.
86.
87

88.
89.
90.
91.
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aaa

Ans. (b) 92. Ans. (b)
) A 93. Ans. (¢
d2 94. Ans.
J C.G. d ®
95. Ans. (d)
96. Ans. (d)
5 / 97. Ans. (d)
L..=1,+AY G =100 GPa
p=0.25
bd® 4y
- E+(bd)><[5j E =2G[1 + p]
=2 x 100 x [1 + 0.25]
B @+bdxd2 =2 x 100 x 1.25
12 4 =2.50 x 100
3 3 Y =250 GN/m?
bd® bd 4bd
= —0—+t— = . Ans.
2 4 12 p3- g (@)
E =200 GN/m?
_ bd’ W =025
s E = 2G[1 + y]
leg, _ bd’x3 _E 200
. 3 | T 2x1.25
Lhase  12xbd l+u]  2xL.
= 80 GN/m?
leg. _ 1
Tpase 4 99. Ans. (¢)
100. Ans. (¢
Ans. (d)
101. Ans. (a)
Ans.
n 102. Ans. (b)
Ans. (d)
103. Ans. (d)
Ans. (a)
104. Ans. (b)
Ans. (d)
105. Ans. (a)
Ans.
ns. 0 106. Ans. (¢
Ans. (a)
107. Ans. (d)
Ans. (a)
108. Ans. (a)
Ans.
ns. @) 109. Ans. (¢
Ans.
ns. ) 110. Ans. (a)
Ans. (¢)
111. Ans. (¢
Ans. (d)
112. Ans. (a)
Ans. (a)
Ans. (d)
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