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Time: 03:00 Hrs. .Max; Marks: 60

INSTRUCTIONS TO CANDIDATES:
SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each.
SECTION-B contains FIVE questions carrying FIVE marks each and students have to attempt any FOUR questions.

SECTION C contains THREE. questions carrying TEN marks each and students have to attempt any TWO questions.

Q No. | Description - | ¢co | BL | Marks
'SECTIONA k R 1

a. | Listthe factors affecting strain energy in a member. ‘ CO-1 L1 2

b. Compare energy of dilation and energy of distortion. co-1| 12 | 2
Obtain the equivalent stress in a shaft subjected to a bending stress CO2 12 ' 5

C. . ‘ - ‘
of 80 MPa and shear stress of 40 MPa using von Mises theory. '

d. - | Whatis meant by failure of a material? ; : CO-2 . L1 2

e. | What type of stress is induced in a close-coiled helical spring? ’ Co-3| L1 | 2

f. | Compare open-coiled and close-coiled helical springs. | COo3 | L2 | 2
Define a thin cylindrical shell and state the condition used to U B

g : . o : : CcO-4 Lt | 2
classify a cylinder as thin.

h. List the assumptions made in the analysis of _thi"ck cylindrical shells. | CO-4 1 L1 2

1 Explain the role of radius of curvature in stress distribution. CO-5 L2 2

J. Define neutral axis in the context of shear stress distribution. | CO-6 L1 2

SECTION B | 20

Solve the following when a tensile load of tensile load of 60 kN is

5 gradually applied to a circular bar of 4 cm diameter and 5 m long. CO-1 13 5

' (1) stretch in the bar (ii) stress in the bar (iii) strain energy absorbed ‘

by the rod. Take E= 200GPa. ’

3. List all the théories of failure and explain any two of them. CO-2 | L4 5
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Q No.

Description

CO

BL

‘Marks

Determine the Strain Energy stored, Axial deflection and maximum
shear stress induced in the wire of a close coiled helical spring
subjected to an axial load of 200 N having 10 coils of wire of
diameter 18 mm and made with coil diameter of 200 cm.Take G =
80 GPa’

" CO-3

L5

Create an approach to determine the thickness required so that the
hoop stress at the inner surface of a thick cylinder does not exceed
160 MPa. Given:internal pressure =80 MPa, inner radius = 85

- .

- CO-4

L6

Evaluate the safe number of revolutions per minute for a thin ring
of 2 m diameter such that the induced stress does not exceed 150

| N/mm2, given that the material has a weight-density of 7800 Kg/m?.

CO-6

L5

SECTION C

20

Analyze a machine part under biaxial loading where ox =200 MPa,
oy = 100 MPa, and txy = 0, and determine the factor of safety usmg

| Maximum Principal Stress Theory and Max1mum Shear Stress
'.Theory Take yreld stress = 400 MPa.

- CO=2.

Calcula‘te the final stresses develOpe‘c’i in'the compound cylinder if it

is formed by shrinking one tube onto another is subjected to an

internal pressure of 160 MN/m?2. Before the fluid is admitted, the
internal and external diameters of the compound cylmderr are 120
mm and 200 mm 2and the diameter at the junction is 160 mm. After
shririkir;:rg: on the radial pressure at the common surface is 8 MPa.

o4 |

L3

10

Solve the stresses at point P and'Q of the frame shown in figure.
Also firid the locatlon of neutral axis. '

F“_W

|<—50 mm—’l
(Section at PO)

o5

Lé6.

10

NOTE: Disclosure of Identity by writing Mobile No. or. Makmg of passing request on any page of Answer Sheet will lead to
uMcC agamst the student. '
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