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PART-A(10X1=10 MARKYS)

1. How do you define stiffness?

2. Define: compressive stress

3.  What are composite bars?

4. Define: Shear force

5.  Write the relationship between bending moment and shear force.

6. What is section modulus?

7.  Present the Bending equation

8.  Sketch the shear stress distribution for a circular section

9. Define torsion
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Write the uses of leaf springs.

PART B(5 X 3= 15 MARKS)
Give the relations for determining the temperature stresses in a composite sections
The tensile stresses at a point across two mutually perpendicular planes are 120 N/mm? and 60
N/mm?. Determine the normal, tangential and resultant stresses on a plane inclined at 30° to the
axis of the minor stress.
Draw the bending moment and shear force diagram for a cantilever beam subjected to a

concentrated load ‘W’ at the free end.

Comment on the bending stress distribution in a simply supported beam with rectangular cross
section?

Give the types of springs.

PART C(5 X 15= 75 MARKY)

a. A compound tube consists of steel of 140mm internal diameter, 160 mm external diameter and an
outer brass tube of 160mm internal diameter, 180mm external diameter. Two tubes are of same
length and carry an axial load of 900KN. Calculate the stresses and the load carried by each of
the tubes and length it shortens. Take length of each tube as 140 mm. Take Es = 2x 10°N/mm?,
and Eb = 1x 10°N/mm?,

(OR)
a.  The following data relate to a bar subjected to a tensile test:

Diameter of the bar =30mm
Tensile load =54kN
Gauge length =300mm
Extension of the bar =0.112mm
Change in diameter =0.00366mm
Calculate: a. Poisson's ratio
b. the value of three modulii.
a.  Anelement in a stressed material has tensile stress of 500 MPa and a compressive stress
of 350 MPa acting on two mutually perpendicular planes and shear stresses of 100 MPa
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on these planes. Determine the principal stresses, the position of the principal planes and
the maximum shear stress.

(OR)
A cylindrical shell 3m long which is closed at the ends has an internal diameter of 1m
and a wall thickness of 15mm. Calculate the circumferential and longitudinal stresses
induced and also change in the dimensions of the shell if it is subjected to an internal
pressure of 1.5MN/mm?.
Draw the shear force and bending moment diagram for the beam given below.
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(OR)

Draw the shear force and bending moment diagram for a simply supported beam of span

8m subjected to an uniformly distributed load of 10kN/m.

A flitched timher heam consists of two joints 100 mm wide and 300 mm deep with a

steel plate 20( 1m deép and 15 mm thick placed symmetrically between and clamped

firmly to them. Determine the moment of resistance of the section if the allowable stress

in the joint is 9 N /mm?. Assume the Young's Modulus of steel is 20 times that of timber

(OR)
An | section, with rectangular ends has the following dimensions:

1. Flanges: 150mm x 20mm
2. Web: 300mm x 10mm

Find the maximum shearing stress developed in the beam for a shearing force of 10kN

A solid circular shaft transmits power of 75 kW at a speed of 200 r.p.m. Determine the

diameter of the shaft if the twist in the shaft is not to exceed 1° in 2 m length of the shaft

and shear stress is limited to 50 MPa. Assume Modulus of Rigidity G = 1 x 10° N /mm?
(OR)

A hollow steel shaft 4m long is to transmit 150 kW power at 150 rpm. The total angle of twist in

this length is not to exceed 2.5° and the allowable shear stress is 60 N/mm?. Determine the inside

and outside diameters, if C = 0.082 x 10° N/mm?.
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