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STRENGTH OF MATERIALS-II

Time : 3 Hours] [Maximum Marks : 75

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Part. All

questions carry equal marks.

An axial blow to bar A produces a maximum

instantaneous stress of 160 MPa. Determine

the :

(i) Maximum instantaneous stress produced

by the same blow to bar B.

(ii) Ratio of energies stored by the two bars

when subjected to maximum permissible

stress.

(iii) Ratio of energies per unit volume of the

two bars when subjected to maximum

permissible stress. 10

4. (a) Drive the relation for stress on a bar in

case of impact and shock loading. 5

(b) A 3.2 m long bar of 16 mm in diameter

hangs vertically and has a collar attached

at the lower end. Determine the maximum

stress induced when a weight of 80 kg

falls from a height of 32 mm on the

collar. If the bar is turned down to half

the diameter along half of its length, what

will be the value of the maximum stress ?

E = 205 GPa. 10
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Part I

1. (a) Show that the volumetric strain of a

cylindrical shell is the sum of longitudinal

strain and twice of hoop strain. 5

(b) Wall thickness of a cylindrical shell of

800-mm internal diameter and 2-m long

is 10-mm. If the shell is subjected to an

internal pressure of 1.5 MPa, find the

following :

(i) The maximum intensity of shear

stress induced

(ii) The change in dimensions of the

shell.

Take E = 205 GPa and v = 0.3. 10

2. (a) Drive the general equations for

circumferential and radial stresses

developed in a thick spherical. Drive the

simplified expressions for their maximum

values when acted upon by internal

pressure only. 10

(b) A compound cylinder is formed by

shrinking a cylinder of 240 mm internal

diameter and 320 mm external diameter

on a cylinder of 160 mm internal diameter

and 240 mm external diameter. The

shrinking pressure is 12 MPa. Determine

the minimum temperature to which the

outer cylinder must be heated to slip it

over the inner cylinder. E = 205 GPa,

 = 6 × 10–6/ºC. 5

Part II

3. The cross-section of two bars A and B made

up the same material and each 320 mm long

are as follows :

(a) Bar  A : 24 mm diameter for a length

of 80 mm and 48 mm for the remaining

240 mm

(b) Bar  B : 24 mm diameter for a length

of 240 mm and 48 mm for the remaining

80 mm
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Part III

5. A steel disc 25 cm outside diameter and 5 cm

inside diameter is shrunk on a steel shaft so

that the pressure between the shaft and the

disc at stand-still is 45 MPa. Assuming that

the changes in dimensions of the shaft are

negligible, find at which speed disc will loosen

from the shaft. Density = 7800 kg/m3 and

v = 0.3. 15

6. A cantilever beam of I-section is used to

support the loads inclined to the Y-axis as

show in Fig. Calculate the stresses at the

corners A, B, C and D. Also locate the neutral

axis. 15

 

3 kN
6 kN

Y

D C

45º 30º

B

6 kN 3 kN

1.5 m2 m

20º

A

X

20N

150

(mm)

20

A 120

Part IV

7. A ring made of 2.5 mm diameter steel bar

carries a pull of 10 kN. Calculate the maximum

tensile and compressive stress in the material

of the ring. The mean radius of the ring is

15 cm. 15

8. In an open coil helical spring having 10 coils,

the stresses due to bending and twisting are

98 MPa and 105 MPa respectively, when the

spring is axially loaded. Assuming the mean

diameter of the coils to be 8 times the diameter

of wire, find the maximum permissible

load and the diameter of the wire for a

maximum extension of 2 cm E = 210 GPa and

G = 82 GPa. 15
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