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1.

General Instructions

(i) All Sections (A, B & C) are tobe _attemptéaj':':'ﬂ'f-__.;:__
(ii) Options, if any, are specified in respective section,

Sectior_j_':_'A

01 Mark eachw Choos t__he correct answer

The property of a materlai by vartue of WhICh a body returns to its original
shape after removal of the Ioad is known as :
A) ductllaty .

= B) plasticity C) elastiCIty D) resmence

. If the radius of a' W|re stretched by a Ioad |s doubled, then its Young’s modulus

Will DE.vvorees Sl
a) halved b) doubled

c) become one-fourth  d) remain unaffected

. Temperature stress deveioo'éfd in a bar depends upon which of the following?

a) Coefficient of linear expansion b) Change of temperature
¢) Young’s modulus d) all of these

. The shear stress at any point of a shaft, subjected to twisting moment, is The

a) proportional to its distance from the central axis of the shaft
b) inversely proportional to its distance from the central axis of the shaft

c) proportional to the square of its distance form the central axis of the shaft
d) none of the above

. Hoop stress set up in a thin cylinder subjected to an internal fluid pressure is

......... the longitudinal stress.



a) twice b) thrice c) four times d) none of these
6. When a body is subjected to a direct tensile stress (o) in one plane, then normal
stress on an oblique section of body inclined at an angle € to the normal of the
section is equals to...............
a)osin® b) o cos © c) osin?© d) o cos? ©
7. The angle made by resultant stress with normal stress is called an
a)} angle of obliguity b) angle of repose
¢) angle of friction d) none of these

8. When a helical compression spring is cut into two equal halves, the stiffness

of each of the resulting spring will be
a) unaltered
b) double
¢) one-half

d) one-fourth

9. A holiow shaft of same cross-sectional area as SOI[d shaft transmlts_:.".f ...... torque

a) less b)_‘z"_ame' )
10.) The maX|mum dlsplacement"of a body movmg with S|mple harmonic motion

from its mean posmon |s caIEed At resonance the amplitude of forced

oscnlat:ons |s ...........

A) oscil l_a:t_;_on

B) amplitude
C) Beat

D) none of the above.

Section B

Five Questions of 02 Marks each

11. Draw a stress strain diagram for a ductile material and show the elastic limit,
yield point and ultimate stress.

12. Define proof resilience and modulus of resilience.



13. Define compound stress.

14. Define the term torsion. List few examples of torsion application in engineering
practice.

15. Define the term resonance in vibration.

Section C

Seven Questions of 10 Marks each of which any 05 questions to be
answered.

16. A homogeneous bar of cross-sectional area 500 mm? is rigidly attached
as shown in Figure 1. Determine the magnitude and nature of the stresses

in each segment. Take E=200 GPa {10 marks)
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(a) the principal stresses and their directions. (6 Marks)

(b) the maximum shearing stresses and the directions of the planes on which
they occur. Use the analytical approach. (4 Marks)

18. a) Derive the expression for circumferential stress in thin cylindrical sheli
(5 marks)
b) A cylindrical air drum is 2.25 m in diameter with plates 1.2 cm thick. The

efficiencies of the longitudinal and circumferential joints are respectively 75



% and 40 %. If the tensile stress in the plating is to be limited to 120 MN/m?,

Find the maximum safe air pressure. : (5 marks)

19. A point is subjected to a tensile stress of 250 MPa in the horizontal direction
and another tensile stress of 100 MPa in the vertical direction. The point is also
subjected to a simple shear stress of 25 MPa, such that when it is associated with
the major tensile stress, it tends to rotate the element in the clockwise direction.
What is the magnitude of the normal and shear stresses on a section inclined at
an angle of 20 degree with the major tensile stress?

(10 marks)

20. Derive the maximum torque transmitted by a cife:tiilzé_l_j;soiid shaft. (10 marks)

21

a) For one propeller drive shaft, compute the torsmnal shear stress when it is
diameter of 60 mm and an inside dlameter of 40 mm_ Find the stress at both

the outer and inner: surfac:es__ (5 marks)

b) A closed_'h;é_]:i.elél sprin"gj:"fi_é_:ff_r_n__ade""c'j{jt"f?pf___'___0____ :hﬁ;_ﬁj__._diameter steel rod. The coil

consists 0f10 complete turﬁ's:’\')vith a mean ‘dlérh'eter of 120 mm. The spring
carrles an axaal pull of 200 N. Flnd the maximum shear stress induced in the
section of the rod If G= 80 GN/m2 find the deflection in the spring, stiffness

and maximum shear stress (5 marks)

22. The weight of an empty rallway wagon is 240 kN. On loading it with goods

weighing 320 kN, its spring gets .compressed by 80 mm.

(a) Calculate its natural period of vibrations when the railway wagon is (i) empty
and (ii) loaded as above. (5 Marks)

(b) It is set into natural vibrations with an amplitude of 100 mm when empty.
Calculate the velocity of the railway wagon when its displacement is 40 mm from
the statical equilibrium position (5 Marks)



