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REGULATIONS 2007
FOURTH SEMESTER
CE 1262 — STRENGTH OF MATERIALS
MECHANICAL ENGINEERING

(Common to Automobile Engineering)

Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Estimate the load carried by a bar if the axial stress is
10 N/mm?and the diameter of bar is 10mm.

Explain the effect of change of temperature in a composite
bar.

Draw the BMD for a cantilever beam of span L/ subjected
to a central clockwise moment ‘M'.

Draw the qualitative variation of shear stress in an
I-section.

Write the expressions for stiffness of a close coiled helical
spring

Find the minimum diameter of shaft required to transmit
a torque of 29820 Nm if the maximum shear stress is not
to exceed 45 N/mm?.
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Give the equivalent length of a column for any two enc
conditions.

Write down the two area moment theorems for the
evaluation of slope and deflection

What represents the maxumum shear stress in a Mohr’
circle of stresses?

What 1s meant by thin cylindrical shell? And state, wha
are the stresses are induced in the surface of the shell?

PART-B (5x16=80 marks)

(@) () A steed rod of 25mm diameter is placed (8)
inside a coppér tube of 30mm internal
diameter and 5mm thickness and the
ends are rigidly connected. The assembly
is subjected to a compressive load of
250kN. Determine the stresses included
in the steel rod and copper tube. Take
the modulus of elasticity of steel and
copper as  200GPa and 80GPa
respectively.

(i) Find the total strain energy stored in a  (8)
steel bar of diameters 50mm and length
300mm when it is subjected to an axial
load of 150KN. Take modulus of
elasticity of steel as 200%10°M Pa.

Or




[image: image3.png](b) An axial pull of 35000N is acting on a bar (16)
consisting of three lengths as shown in
fig.1. If the young's modulus =2.1x105 N/mm?,
determine

(i)  Stresses in each section and

(ii) Total extension of the bar.
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12. (a) Draw the shear force and bending moment (16)
diagram for a simply supported beam of a
length 9m and carrying a uniformly
distributed load of 10kN/m for a distance of
6m for the left end. Also calculate the
maximum B.M on the section.

Or
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A timber beam rectangular section is to
support a total load of 20kN uniformly
distributed over a span of 3.6m when the
beam is simply supported. If the depth is
twice the width of the section and the stress
in timber is not to exceed 3.5N/mm?, find the
dimensions of the cross section?

A hollow steel shaft of outside diameter 75mm
is transmitting a power of 300KW at
2000rpm.Find the thickness of the shaft if the
maximum shear stress is not exceed
40N/mm?,

Or

A closely coiled helical spring of round steel
wire 5mm_ in diameter having 12 complete
coils of 50mm mean diameter is subjected to
an axial load of 1560 N. Find the deflection of
the spring and the maximum shearing stress
in - the material . Modulus of rigidity
(N) = 80(GPa. Also find the stiffness of the
Spring.

A beam is loaded as shown in fig.2 determine
the deflection under the load points. Take E=
200GPa and I= 160X 108mm*.
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Find the maximum deflection
shown in fig.3. EI= 1x10tk

fig.2

Or

Macaulay’s method,

360KNm

N/mmz,

of the beam (16)

Use

d4m

2m

fig.3
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The normal stresses in two mutually (
perpendicular directions are 110N/mm? and
47N/mm? both tensile. The complementary
shear stresses in these directions are of
intensity 63N/mmZ Find the principal
stresses and its places.

Or

A plane element in a boiler is subjected to (
tensile stresses of 400M Pa on one plane and
200M Pa on the other at right angles to the
former .Each of the above stresses is
accompanied by a shear stress of 100 M Pa .
Determine the principal stresses and their
directions. Also, find maximum shear stress.




