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Introduction

INTRODUCTION

OBJECTIVE QUESTIONS

CHAPTER

I I
H

(o]

(7

4+

N

Actual rupture stress 1s

(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, 1s 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

6.

9.

10.

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

(b) Tensile strain decreases more quickly

(¢) 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

(¢) Remain same (d) Unpredictable

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

a constant load 1s called
(a) Creeping (b) Yielding
(¢c) Breaking (d) Plasticity

For steel, the ultimate strength in shear as
compared to in tension 1s nearly

(a) same (b) half

(¢) one-third (d) two-third
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11.

12.

13.

14.

16.

Tensile strength of a material is obtained by 17.

dividing the maximum load during the test by
the

(a) Area at the time of fracture

(b) Original cross-sectional area 18.

(c) Average of (a) and (b)
(d) Minimum area after fracture

Maximum elastic strain energy that can be stored

in a body i1s known as 19.

(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 20

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 24,
(d) Homogenous material
The Bulk modulus K, the modulus of rigidity N
and Poisson’s ratio 1/m are related by
| __9KN._ . .1 3K-2N
@ m 3N \| 2 BT 224
1 O6K+2N
(c) = (d) None of the above
m 3K-2N

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

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

(b) Be safest
(d) Not stretch

(a) Not deform
(c) 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 i1s equal to

(a) ductility

(b) resilience

wt® W

(a) >y (b) 5
2 2

| tw
S 12 e

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
1S

(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 J
Instantaneous area

log_ (

(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.

26.

27.

28.

29.

30.

The intensity of stress which causes unit 31.

longitudinal 1s called

(a) Unit stress

(b) Modulus of rigidity
(¢) Bulk modulus

(d) Modulus of elasticity

Modulus of rigidity is defined as the ratio of 37,

(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 1S

(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
(b) Yield point

(d) Proof stress

(a) Hooke’s law
(c) Plastic flow
If a material is loaded beyond yield point stress
(a) It becomes elastic

(b) It becomes ductile

38

(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

(¢) 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) An index of compressibility

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

4 4
@ @ L
12 24
d4 d'—1
Sal d =
© T @

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

(¢) 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

5 = iy 2

@) 5 v
2 2

(c) i (d) ik

E 2E
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37.

38.

39.

40.

41.

42.

43.

A non-yielding support implies that the

(a) Support is frictionless

(b) Support can take any amount of reaction
(c) Support holds member firmly

(d) Slope of the beam at the support is zero

Material which exhibit the same elastic properties

in given direction at all point is called
(a) Homogeneous (b) Inelastic
(c) Isotropic (d) Isentropic
Most elastic material is

(a) Rubber (b) Plastic
(c) Brass (d) Steel

The value of modulus of elasticity for mild steel
is of the order of

(a) 2.1 x 10° kg/cm’

(b) 2.1 x 10° kg/em?

(c) 2.1 x 10" kg/em®

(d) 0.1 x 10° kg/en?

Compound beams are those in which

(a) Reaction components are more than three
(b) Reaction components are three

(c) Reaction components are more than three
but for each additional reaction components,
one hinge 1s ntroduced.

(d) None of the above

Condition to determine the reactions of each
support of beam is

(a) Algebraic sum of all vertical forces is zero
(b) Algebraic sum of all horizontal forces is zero

(c) Algebraic sum of all moments about any
point is zero

(d) All of the above

Number of independent elastic constant for an
isotropic, homogeneous and elastic material
obeying hooke's law 1s

(a) 1 (b) 2
(c) 5 (d) 6

44.

46.

47.

48.

49.

The capacity of a material to undergo
deformation under tension without rupture is

(a) Mechanical strength
(b) Stiffness
(¢c) Toughness
(d) Ductility
[INTPC-DIP - Trainee]

Slow and progressive deformation of a material

with time under constant stress is called
(a) Creep (b) Erosion
(¢) Resilience (d) Fatigue

[NTPC-DIP - Trainee]

The resistance to fatigue of a material is
measured by

(a) Elastic limit
(b) Young's modulus
(c) Ultimate tensile strength
(d) Endurance limit
[NTPC-DIP - Trainee]

A body having same properties throughout its
volume is said to be

(b) Continuous
(d) Uniform
[NTPC-DIP - Trainee]

(a) Isotropic

(c) Homogeneous

Lateral strain (€') can be expressed as
(a) £ (b) !
1 51
(€) He (d) —pe

[CEMPM - 2018]
The ratio of modulus of rigidity to modulus of
elasticity of a material for a Poisson's ratio of
0.25 would be
(a) 0.5 (b) 0.4
(c) 0.3 (d) 0.1

[NTPC-DIP - Trainee]
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50.

53

§5.

When mechanical properties of a material
remain same in a particular direction at each
point, such a material is called

(b) Homogeneous
(d) Anisotropic
[NTPC-DIP - Trainee]

(a) Isotropic

(c) Orthotropic

The centre of gravity of a plane lamina is not

at its geometrical centre, if it is a

(a) Circle (b) Square

(¢) Rectangle (d) Right-angled triangle
[NTPC-DIP - Trainee]

Which of the following properties of mild steel
cannot be determined by a static tensile test of
the sample?

(a) Ultimate tensile strength
(b) Ultimate shear strength
(c¢) Ductility
(d) Poisson's ratio
[NTPC-DIP - Trainee]
Stress relaxation is the phenomenon

(a) In which stress remains constant on
increasing load

(b) Stress reduced on increasing load

(c) In which deformation tends to loosen the
joint and produces a reduced stress

(d) In which parts are not loaded

The maximum stress a material can stand be-
fore 1t breaks is called the

(a) Working stress

(b) Ultimate stress

(c) Compressive stress
(d) Transverse stress

The wvalue of Poisson’s ratio for steel is be-
tween the range of

(a) 0.4 to 0.6
(b) 0.21 to 0.24
(c) 0.01 to 0.2
(d) 0.25 t0 0.33

56.

89:

60.

The relation between modulus of elasticity (E)
and bulk modulus (k) is

(a) E = 3k(1-2Poisson’s ratio)
(b) E=3k(1+Poisson’s ratio)

(c) E = 3k (1+2Poisson’s ratio)
(d) E = 3k(1-Poisson’s ratio)

For a linearly elastic, 1sotropic and homogeneous
material, the number of elastic constants re-

quired to relate stress and strain is
(a) Two (b) Three
(c) Four (d) Six

[TSPSC - AE]

Young's modulus of elasticity and Poisson's ratio
of a material are 1.25 x 10° MPa and 0.34

respectively. The modulus of rigidity of the
material will be

(a) 0.4025 x 10° MPa
(b) 0.4664 x 10° MPa
(c) 0.8375 x 10° MPa
(d) 0.9469 x 10° MPa
[TSPSC - AE]

If a material has a modulus of elasticity of
2 x 10° kg/em* and a modulus of rigidity of
0.8 x 10° kg/cmy’, then the approximate value of
the Poisson's ratio of the material will be

(a) 0.25
(c) 0.45

(b) 0.31
(d) 0.20
[TSPSC - AE]

During tensile testing of a specimen using
Universal Testing Machine, the parameters
actually measured include

(a) True strain and true stress
(b) Young's modulus and Poisson's ratio
(c) Engineering stress and engineering strain
(d) Load and elongation
[TSPSC - AE]
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61.

62.

63.

64.

=)
n

66.

The young’s modulus of a material is 125 GPa
and Poisson’s ratio is 0.25. The modulus of ri-
gidity of the material is

(a) 50 GPa (b) 30 GPa
(¢) 5 GPa (d) 500 GPa

In a tensile test, when a material is stressed
beyond elastic limit, the tensile strain as
compared to the stress.

(a) Decreases slowly
(b) Increases slowly
(c) Decreases more quickly
(d) Increases more quickly
The property which enables metals to be drawn
into wire is
(a) Ductility
(b) Malleability
(c) Plastic deformation
(d) Elastic deformation
[CEMPM - 2018]
Proof resilience 1s the greatest stored energy at
(a) Limit of proportionality
(b) Elastic limit
(c) Plastic limit
(d) None of these
[INTPC-DIP - ME]

The ratio of modulus of elasticity (E) to modulus
of rigidity (G) in terms of Poisson's ratio (i) (in
case of the elastic materials) is-

(a) 2(1 — p) (b) 2(1 + p)
(c) 3(1 —2p) (d) 0.5(1 p)
|[QP-Mechanical - Ij

The property of a material to absorb energy

within elastic limits i1s known as
(a) Elasticity (b) Toughness
(c) Tensile strength (d) Resilience

[QP-Mechanical - I]

67.

68.

69.

70.

11.

Strain energy stored in a solid circular shaft is
proportional to

(a) GJ(torsional rigidity)
(b) 1/(GJ)
(c) (GJ)
(d) 1/(GJ)

[QP-Mechanical - I
Isotropic materials are those which have the
(a) Different stressed induced in all direction
(b) Different thermal properties in all directions

(c) Same elastic property in all direction at a
given point

(d) Different density throughout
[AEM]

The impact strength of a material is directly
related to

(a) Tensile strength (b) Hardness
(c) Fatigue strength (d) Toughness
[AEM]

The linear relation between the stress and strain
of a material is valid until

(a) Fracture stress (b) Elastic limit
(¢) Ultimate stress (d) Proportional limit
[DRDO 2008]

In compression test, the cast iron speciman
would :

(a) Would not fracture

(b) Fracture along at right angles to the axis of
specimen

(c) Fracture along an oblique plane

(d) Fracture along the axis of load

INMRC-JE-ME - 2017]
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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)
S.  Ans. (¢ 30. Ans. (b)
6. Ans. (a)
P o©
7.  Ans. (a) K=AV/VTe,
8. Ans. (b)
31. Ans. (b)
P . E 32. Ans. (b)
AVIV = K= 3(1-2p)
33. Ans. (a)
aspT >kT ->aAvi 54, das ()
. Ans. (a
9. Ans. (a) 35 M dns. (a)
10. Ans. (d) 3;' p '(d)
. Ans.
11. Ans. (b)
37. Ans. (d)
12. Ans. (¢)
38. Ans.
13. Ans. (b) ns (@)
14. Ans. (b) 395 Ama(d)
15. Ans. (b) 3 ARSI
16. Ans. (d) 41. Ans. (b)
17. Ans. (c) 42: Ans. (5
18. Ans. (b) 43. Ans. (b)
19. Ans. (a) 44. Ans. (o)
20. Ans. (b) 45. Ans. (a)
load 46. Ans. (d)
Cultimate — original cross sectional area 47. Ans. (c)
8 48. Ans. (d
= I = 8§ tonnes/cm el
- Lateral strain
215 dns, () R= Longitudinal strain
22. Ans. (b
@ Lateral strain = —u longitudinal strain
23. Ans. (d)
49. Ans. (b)
E:gwhena=l:‘>ﬁ=]£ 50. Ans. (b)
24. Ans. (d) 21 Ans ()
52. Ans. (b)

25. Ans. (b)



ENGINEERS ACADEMY

Introduction

%

60.
61.

62.
63.
64.

Ans (c)

Stress relaxation is decrease in stress in response

to same amount of

This is because structure is kept in strained

strain

condition for some finite interval of time

Ans (b)
Ans. (d)
Ans. (a)
E =
Ans. (a)
Ans. (b)
E =
1.25 x 101 =
1.25 x 10" =

0.4664 x 10° MPa
Ans. (a)

E =
2 x 10° =
2
o= =
1.25 =
o=
Ans. (d)
Ans. (a)
E =
125 =
125 =
125
250
50 =
Ans. (d)
Ans. (a)
Ans (b)

Proof resilience : Energy stored upto elastic limit.

3k ( 1-2p)

2C(1 + p)
2C[1.34]

2,68 x C

=C

2 x 10° kg/em’

0.8 x 10° kg/em’
2C(1 + )

2 x 0.8 x10° (1 + p)

1 +p

2C (1 + p)
2C [1.25]
2.50C

&

65.
66.
67.

68.

69.
70.
11

712.

73.
74.

76.

Ans. (b)
Ans. (d)
Ans. (d)
: 1 .
(Strain energy), . = ;xTxB siikl)

s—

From torsion equation

r_ _Gb
J R /
P 1L
Y
From equation (1)
(S.E) = l:x:Trw;E
" haft 2 GJ
|
SE);, &€ E
Ans. (c)

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

Ans. (d)
Ans. (d)
Ans. (c)

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

Ans. (a)
¢ = bd® _ 80x10°
= 12 12
= 6666.66 mm®
Ans. (a)
Ans. (c¢)
Ans. (d)
Ans. (a)



