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General Instructions

(i) All Sections (A, B & C) are to be attén
(i) Options, if any, are specified in r

Section A

Ten MCQs/Fill in the Blanks of 01 Mark eac the corréct answer as

applicable.

2. The value of ¢
is known as

a. Proportional Limit
b. Elastic Limit
c. Yield Point
d. Fracture

hose removal deformation disappears

3. Which of the following relation represents the Torsional Flexibility?
a. Gl
b. GL
c. GI/L
d. L/G]

4. Which of the foilowing options correctly define Proof Resilience?
a. The maximum value of strain energy upto elastic limit
b. The minimum value of strain energy beyond the elastic limit
¢. The maximum value of kinetic energy
d. The Minimum value of strain energy



5. When a bar is subjected to a change of temperature and its deformation is
prevented, which of the following stresses is induced?

a. Shear Stress

b. Thermal Stress

¢. Tensile Stress

d. Compressive Strain

6. Hydrostatic stress results in the following
a. Linear Strain
b. Shear Strain
¢. Both Linear and Shear Strain
d. None

7. A ratio of the uniform pressure intensity to volumetr:c strain is called
a. Shear Modulus
-b. Poisson’s Ratio
c. Young's Modulus
d. Bulk Modulus

8. In thin cylindrical pressure vessel, hoop str
a. Twice
b. Thrice
¢. One half
d. Equals to

he Izongjtudinal stress

9. The rim of the flywheel is subJé ted to

10. If a épring ha

an oo
[ S I 0 I

Section B
Five Questions of 02 Marks each
11. Why Wahl’s Correction factor is required in the springs?
12. Explain the difference between Engineering Stress and True Stress?

13. Define periodic time and frequency? What is relation between periodic time
and frequency.



14, A 500 mm long copper rod is subjected to a torque so that the angle of twist
between its ends is 2°. If the permissible shear strain is 0.00086, find the
maximum permissible diameter of the rod.

15. Define Resilience and Modulus of Resilience?

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

16. A load of 400 kN is applied on a short concrete column 250 mm X 250 mm.
The column is reinforced by steel bars of total area 4800 mm?2,
a. If the modulus of elasticity for steel is 15 times that of concrete, find the
stress in concrete and steel? .
b. If the stress in concrete should not exceed
required so that the column may support a load

/mm?2, find the area of steel
00 kN?

-~ (5+5 Marks)
17. A bar 2 meter in length is subjected to a pull such that the maximum stress is
equal to 150 N/mm2, Its area of cross section-is. 200 mm?over a length of
1800 mm and for the middle 200 mm length; the sectional area is 100 mm?,
IFE = 2 x 105 N/mm?, calculate the strain energy stored in the bar?

_ Area = )
goomm 200 mn
200 MR 100 mm?
goomm 200 mnm?

.

(10 Marks)
18. a. Explain the longitudinal stress and circumferential stress in a thin cylindrical
pressure vessel with the help of the diagram.
h. Derive a relation of change in dimension of a thin cylindrical shell due to an
internal pressure.
(3+7 Marks)



19,

20.

21,

22.

A helical coil spring is made of round steel wire 6 mm in diameter. The mean
radius of helix is 30 mm, number of compiete turns are 10; the spring is close-
coiled. If G = 84.36 GN/m?, find

a. pull required to extend the spring by 24 mm

b. stress in the wire

C. spring constant

(10 Marks)
At a point in a bracket the stresses on two mutually perpendicuiar planes are
500 MN/mm? tensile and 350 MN/mm? tensile. The shear stress across these
planes is 250 MN/mm?2, Determine
a. the magnitude and direction of principal stresses?
b. the maximum shear stress?

(7+3 marks)

Derive the Torsion equation?

‘ {10 Marks)
A 1800 mm long shaft ABCD of diameter 60.mm. over alf its length AB and
40 mm diameter for the remaining half-len is. subjected to a torque of

900 Nm at a section C midway between B'and D. Determine the following:
a. Reacting torque at the supports? )
b. Maximum shear stress in the sh

Take the Modulus of R1g|d|
(7+3 Marks)



