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STRENGTH OF MATERIALS-I

(Theory)
Paper–ME-203E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. (a) Draw and explain Stress-Strain diagram for mild steel.
5

(b) Two vertical rods one of steel and the other of copper
are each rigidly fixed at the top and are 50 cm apart.
Diameter and length of each rod are 2 cm and 4 m
respectively. A cross bar fixed to the rods at the lower
ends carries a load of 5 kN such that the cross bar
remains horizontal even after loading. Find the stress
in each rod and the position of the load on the bar.

15

2. At a point in a strained material, the principal tensile stresses
across two perpendicular planes are 80 N/mm2 and 40 N/
mm2. Determine normal stress, shear stress and the resultant
stress on a plane inclined at 20°C with the major principal
plane. Determine also the obliquity. What will be the intensity
of stress which acting alone will produce the sam maximum
strain if Poisson's ratio =1/4?
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UNIT–II

3. A cantilever beam of 5 m span, carries a load of 2 kN at

2 m from fixed end and a load of 1 kN at the free end and

a load of 4 kN/m uniformly spread over the 1st and 2nd

metre of the length measured from the free end. Draw the

shear force and bending moment diagrams. 20

4. A shaft taper uniformly from a diameter (d + a) at one end

to (d – a) at the other end. It is subjected to an axial torque

T. Find the percentage error in the angle of twist for a given

length when calculated on the assumption of constant

diameter. 20

UNIT–III

5. A hollow steel shaft is to transmit 15 kW at 250 rpm. The

loading is such that the maximum bending moment is

1 kN-m, the maximum torsional moment is 600 N-m, and

the axial compressive load is 20 kN. The ratio of inside

diameter to outside is 0.75. If the maximum allowable shear

stress is 42 MPa, determine the diameter of the shaft. 20

6. Find out the greatest length of a mild steel rod 30 mm × 30

mm which can be used as compression member with one

end fixed and the other end hinged. It carries a working

load of 40 kN with a factor of safety = 4. Take a = 1/7500

and �c = 300 N/mm2. 20
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UNIT–IV

7. A cantilever beam of length 10 m and carrying a distributed

load whose intensity varies uniformly from zero at the fixed

end and 1000 N/m at the free end. Derive equation for the

deflection curve and hence calculate the deflection at free

end. E = 210 GPa and I = 4 × l010 mm4. 20

8. A beam AB of 6 m span is fixed at both ends and carries a

load of 30 kN at C, 2 m from A. For portion AC, 1 = 1200

cm4 and for portion BC, 1 = 2400 cm4. Find the fixed end

moments and central deflection. 20


