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¢ Answer All Questions
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¢ Course Outcome Statements:

CO 1: Analyse stresses and strains in simple and compound bars, the importance of
principal stresses, prmc1pal planes and failure theories

Q. No Question M [ co BL |
1L A horizontal bar AB, assumed to be rigid, is supported by 1
two identical wires CE and DF. If each wire has cross

cectional area A, determine the tensile stresses acting in
wires.,
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A steel pipe of length L =1.22 m, outside and inside diameters are
152.4 mm and 114.3 mm respectively, is subjected to an axial
compressive force of P=622.8 kN. The material properties are:
modulus of elasticity E=207 GPa and Poisson’s ratio v=0.30.
Determine the following:

() The axial shortening 10 1 3
(b) The lateral strain

(c) The increase in the outer diameter and in the inner
diameter

(d) The increase in the wall thickness

,/Ef A steel rod of 20 mm diameter is placed concentrically
inside a copper tube with an external diameter of 50 mm
and internal diameter of 40 mm. The composite assembly is
held between two rigid plates at the ends (assumed to have
negligible thickness), and the nuts are tightened just
enough to eliminate any initial gap—without inducing
preload. If the temperature of the entire assembly is
increased by 50°C, determine the thermal st
developed in both the steel rod and the copper tube. Take
Youngs modulus of Steel and copper is 200 GPa, and 100
= GPa resnectivelyy and 2 thrmal evnantion coefficient for

|__Z1 steel and aluminium is 12 x 10 per o, and 18 x 106 peroc | | |

10 1 3

An element under plane stress is subjected to a
compressive stress of 50 MPa in the x-direction, a tensile
stress of 10 MPa in the y-direction, and a shear stress of -40

o . 10
MPa. Determine the principal-stresses, maximum shear 1 3
stress, and the orientations of the corresponding planes
5. Determine the stresses acting on an element rotated 45°
anticlockwise using Mohr's circle. Use the necessary data
10 1 4
provided in Problem No. 4
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