CE623 Advanced Mechanics of Solids Quiz-1 30/8/06

e Marks: Q1=15, Q2=15, Q3=20.

¢  Show all working.

o Show finally only one attempt per question (i.e., cancel out multiple attempts that you do not want
to be graded).

e Open notes exam

1. The linear state of strain at a point in a solid is given as
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Determine:
(@) The extensional strain in the direction (1, -1, \/5)
(b) The angle after deformation between two line elements originally along

f-1+2)and (-1,1,2).

2. Find the direction of the total force acting on the surface of a cylinder due to the
stress distribution given below. The cylinder lies in the region x>0, has radius R =1
and length L =1, and its longitudinal axis is the x-axis. The stress distribution is
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3. Consider a beam of uniform cross-section subject to couple M at its ends, as
shown. The couple is applied by means of a linear distribution of o, along the
boundaries z=0 and z=L. Obtain the stresses, strains, and displacements. The
beam is restrained from rigid body displacement.

(Hint: From basic solid mechanics, assume a solution of the stress tensor o; having
only one non-zero component, with the non-zero component varying linearly with the
x coordinate only. Check that your stress distribution satisfies boundary condition,

equilibrium, compatibility. Then, use this distribution to obtain strains and hence
displacements.)
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