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.:-ze$per elt the following qpestions

:;LrESsIoN No. 1
:; The sti'ess colrlponents in a body are given by:
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j;tesr:i'e what the conditions of equilibrium are satisfied in the absence of body forces' If the stress

:ci,lponent does not satisfli the equilibrium conditions, calculate the body forces required to achieve

tq . i i i l ib l ium.

ir r Ar a point in body, only the stresses t-..r, : 15 MPa ' 
^cyz: -2 MPa , 

'cr,: 37 MPa are known while o' ' o'" and

c, being unknown. If the resultant stress vector at the same point is 140 MPa and acts in a direction making

e,ngle 45" , 75o while Ihe x, y axes respectively' Find:

i i i T.he normal and shear stresses on an oblique plane whose normal makes angle 67o , 30o with x ' / axes

: * ipec t ive lY
I i; : 

-i-he siress components <r-, , 6.r' ano 6: '
.,li Ttr-," stress at u poi',t with respect to an x,!, z coordinate system, is described by:

r , : . r t + j r ,  o , : " + 6 , y +  z  a n d  6 , : ! 7 - 5  & '  r ' a 1 ' :  x v : :  T - " : 0

(i) Write down the stress tensor at point (3,1'5)'

(ii) Detennine the traction vector in magnitLrde and direction on the plane described by the direction

cosines t : 1l "[1, m : 1 I "12 
andn is negative'

(iii) Detennine the magnitude of normal and shear stress component on this plane'

{!1i1}etennine the principle stresses and direction cosines of the greatest one'

{=SUE$TEON NAJ
;i T1* dttpticement components in a strained b"rdY 

1t:: ,
r : 0 . 01  x+0 .002  y2mm ,  v - -0 .A2x2  +0 '02  i 'mm '  w :0 ' 001  x+0 '005mm'

1i Calculate tlie displacement of the point (1'1'1)'

;ii Calculate the strain tensor in the matrix form at the point (2,1,2).

lii) what is the 
"hung. 

in distance between two points which, before deformation' have coordinates

i- i ,2.0)mm ar-rd (-1,14'5)mm ?

l, ) Ti.r"ee str.ain gauges are symmetrically aranged at r20" on the free surface of a machine' The gauge readings

; : r , , , *s i , .a i r rs i€s t : -0 .001,8e2:0 .02 ,ee3:0 .003.Thest ra innormal to thesur face is€ ' : -0 '00156 'Determinethe
ilr*gr,itr..,d" of principle and volurneffic strains

@
a) Drive ihe volumetr; infinit"timal strain is the sum of the three nonnal strains'
.D}A40x60mrrr rectangularp lateOABCisdeformedintoshape

{J'A/B/C/shotwn in Fig. 1, detetmine

' ) Tire strain components in matrix form'

iii The principle strains and its directions

ilii The mean strain and strain deviations'
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a) Drive the total stain energy density for an elastic isotlopic solid.
Lr) A brass sheet 20 mm x 30 mm x 2 mm is clampled in a very rigid frame whose coefficient of thermal

erpansion is alnost zero. Given ihat the temperature drops by 100 "C, calculate the resulting stresses in the

sheet. lf the element is free in the z-direction, determine the change in sheet thickness. For brass, E:120 GPa,

i . :0 .J3,  and c i : l6x l0-6 C-r .
ci ,A square plate with 800 mm sides parallel to x andy axes has a uniform thickness h : 10 mm and is made of

;s$rrop,ic steel (E : 200 GPa and v : 0.29). The plate is subjected to a uniform state of stress. If o= : r:.r : r,",, :0

tplale str-ess), 61.r:6lr :500 MPa and €.r:0 for the plate. Determine o,r:o-2 ?fld the final dimensions of the

plaie assuming linearly elastic conditions also, find the stored energy in the plate.
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