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All symbols have their usual meanings.

Answer Question No. 1 and any three from the rest.

1. Define deviatoric and spherical stresses. 2

2. (a) Define yield criteria in plasticity. Show that Von
Mises’ yield criterion can be put in the form
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(b) Show that the change in the intermediate principal
stress does not affect Tresca’s yield condition but
changes the Mises’ yield condition. 8

3. (a) Show that in plasticity stress-strain relations are
given by

/ //2 3
j j j j

andGe k ei i i i  / //

where 
2
3

k G  . 8

(Turn over)

( 2 )

(b) What is ideal plastic solid ? Mention all the
postulates of yielding in perfectly plastic
materials. 8

4. (a) Show that the general yield condition in plasticity
can be put in the form
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where 1 1
2 3andJ J  are the invariats of the deviatoric

part of the stress. 8

(b) Deduce stress invariants for deviatoric and
spherical parts of stress. 8

5. A rectangular beam is bent by terminal couple of
moment M. If the transverse section of the beam

occupies the region defined by | | , | |
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h is the depth and b is the width of the beam, prove
that full plastic state is not physically realizable by
the application of a finite moment. 16

6. Show that for unrestricted plastic flow in a circular
tube under internal pressure p
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 the pressure at any point within the tube is given

by
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