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OF SOLIDS

Atuwer allqnstions in PortJ'
Answer ooy orti fuJI qucstiolt in-eanh.9f tIrc potts 2' 3' 4 afid' 5'

.'. :

wit" tn"'t1"." differential equations of equilibrium includinginertial forces'
-"1=-; _- ' 

:

.nsp!"in UoaV fo"* and surface forcg ntrnS gqnntes for'each" : .

Explain axisr'--et"ic problem and give exarnples' : 
:. ..:

Sketc}rt,he:various'stresscomponentsofa}adialef6mentinpolarco.ordinatesandwrite
equilibriumequationsinpolarco-ordinatest' ''''' ''r:, -1-',. ,

. 4 ..

(f)I,ocatetheshearcentreforthesectionsshownbelowFig.l:"
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Fig-1

,.',.: '' ' i re in torsional memUe"s'(g) Explain the phenonenon of warpir- .:. i i
,ofthe cmss-s;ji; and pick-up the most efficient seibtiorl

(h) Copmertonthetgrs]o+alefficiencl ..,,;1?, -. , ,

fromng. z.divenbelow:

(8x5=40marks)
, T\rrn over

(iii,1

Fig.2
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Ttreparallelopiped shown hTgal is deformedintothe shape indicated bythe dashed straight
lia91 (small displacgments). The displacements are given tt.;[;'frllr;;;"dd;
u = CLryz u = C2ryz and ru = Cr*.

' ,- . .Fig.B , . 
,

:

Determine the stateg!{ryr1atpointE, when the co-ordinafes ofpiiintE'for'the 4erormeabody are (1.504, 1.0002; 1.996): " !.i , 
.

Determine the normal straiq E in the direction ofline EA..-

(i)

(ii)

(b) (i)

3. (a)

=150 MPa, =70 MPa,

shearing stress for the give state of

=-45 MPa.
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(b) Determine thelorizontal and vertical displacements of thp.free end (c) of the rigid cantilever
, , t1*",q|:ry" in Fig. 5. Assume EI.to be conetant througbout the frame. freglect axial, de{ormations.. . : ,.-- ,-. .,-]: ,.,, ''' . ; . :

$= so&*

Fig.5
5. (a) Determine the ma:<inum shearing stress in the torsioi nember shown in Fig. 6 (9n page4).

. T1 = 850 Nl, Tr.= 500.Nm, G = 77.5 x 103 MPa. lbe support prevents *triio" oltn".;. cross-section but does not prevent warping of the crcss-section. Use appropriate values offt,
and. k, gtven.

:. 10 .1.5 :; 2.0 , 
.

: 0.141 p.196 0.229 ,

. : 0.208 0.231 0.246
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Or

Find the nobximum shearing stress'and unit angle of twist of the bar having the cross-section
shown in Fig. 7 when subjected to a torque at its ends of 600 Nm. The bar is made of the steel
for which G = 77.5 GPa. -.? .,
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'.'Fig. 7


