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Time: 3 hrs. --"1 &e- fffW*. Marks: 8o

%e
Note: Answer any FIVE ful/ qzesfiozsffiosiing ONE full questign fwm each module.

ffi *Pk'*n"F.@1 i#"o
I a. Define i) Plasticity ii) ffiilhV iii) Brittleness 

.%r) 
Toughness. (08 Marks)

b. Derive the expression of a bal o$tiniform cross section {ye4o self weight. (0s Marks)
.].

*PP oR l*'*l'v#% lry OR {*.,*r.,2 a. Derive relation betyeeffiung's modulus , Modulus-df rigidity and Bulk modulus.

& s (08 Marks)
b. A composite sffi$Eomprises of a steel Q&10cm intemal diameter and 12cm extemal

diameter , fified_ffde a brass tube of tffifftemal diameter and 16cm external diameter.
The assemh=Mi$ subjected to a compres_sivdload of 500KN. Find the load carried by the

tubes aqffifresser irrd.rced in theq. ffie length of tube is 150cm. Take Es:200GPa and

En =J".9QGfa. What is the changkiq*_&gth of tubes? ",#,y (08 Marks)'.,:& fory]- d$#,
* *@, y*i&m \-
.w -S &uY
* *@, #ffi_ -j*,3 a. At a point in a stained mate{al'lhe principal tenqffiffiffis across twffiffiendicular planes

are 8bN/mmz and,40N&ftffj"Deteimine'th. ooffi$ff*rtress, shea. @r.*d the reiultant
-..j"'*}f^^n . mry{ $r

obliquity. What *ill k ffie intensity offfiffiffivnich acting*m*m*te will produce the same

maximum strain lffigisson's ratio = tA. ; ;tr dtffi (08 Marks)maximum strain lffif,isson's ratto= tA. ; # ffiffi (08 Marks)

b. At a poinl in a,strained material the stiqdb on two planes'6qright angles to each other are

80N/mm2 ana +dffilinm'? and shear qfiful8bNlmm'. oiteodrre"ul uonl s circle-.-_ ._rr __-_-- _"Tr_Xn _..:d_ _ _ _J

i) Normal stress ii) Shear q6esi'- ' iii) Resultq#ffiess on an oblique plane inclined at

an angle,&&#50 to the axis of mii@ensile stress. U 
li, * (08 Marks)

.si*\* " ' '*tr.,

stress on a plane inc 200 with majq+pffidcipal plane. Detqrmfiie also the angle of

(04 Marks)
beam shown in
' (12 Marks)

&o Kr.l
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'^* '? v\ d"
4 a. q:rrry. the expressions foi%irCumferential a@ugitudinal sfresses in thin cylinder.

,@rffis# &i S: ry ffi * (08 Marks)

ffiffittfrirt cylinder "gg5$nm inner diamelffids subjected to an intemal pressure of 9 MPa.
%&aking allowabld*'&Bis for the msgrid of the cylinder as 40 MPa, determine the wall

thickness of .fuedi$Tinder. Also p@the stress distribution across the thickness of the
\.-

cylinder. 
#.ry ",.S* (08 Marks)
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6a.
b.

ris.Q6(b)

stress and

b. A beam ofap'

g a. Find the maxiffik torqug tha!^ gan

What are ttre assuffins made in simple U&ldfftgt Derive rela1onsx,p DeNVeen Denor,B

ffi; ;; *ai"qP*tftature. .we (08 Marks)

A[i;;i;-.ffiffi.tto, 200mm x 300ffii web thickness l'mm and flange thickness

lo#.ii#du"ri.*ing force of toKfffid a section. Skerch the shear stress distribution

1sMR34

(08 Marks)

200mm x 300,^- rno,-,"', x 1o6nffis web thickness lgmm and flange thickness

.tlr"d.
#i r"' W*Wr

".qm* Y* d-fu$''d%l.ryj tu#*'-w*3 Module-4 ' '

e assuffi *ud. irrffipt-. U-qndihg? Derive relationship between bending

mm*v " ## on #tr
8 a. prove that in a rectangul* .rorr#ffidion maximum ffitt 

is l '5 tffit *.[filt[:i
stress. ,,{t_ m-'y*r. - - dl,*,stress. &" m*%P 

* 6 \
b. Find deflection of a canffieam with a pointffii the free *d'fuffi

^. Find the maximurrn" 6rqr. tnut cilffifiiied to a s\af',,of'300 r
* * Modr&-& 4"

a. Find the maximlr1n. ,$rqr. tnat^ cil-GlffiFlied to u tndffi.300 mm diameter' The

permissible *rtffffi;;:;;r ;;'i, fl-d;ffi ;*; and ure'* 'fi"* stress in not to exceed

i;ilr#.M;ffiJofrieiditv=8affi's d e (o8Marks)

b. A solid shaftrottlng 
"TTOOO 

.pm-t%t$*its 50KW' ffi$o"* totq::::0Yo mote thT-tl:

n*@eanl with a point ffi at the free end'ffi " (08 Marks)

W. &k*e ,* d. * Modrde-Sfld - d--L ^^?,^ffiio,r rn ^ "r,^,e*-ffT'?oo mm rliameter. The

otatms at IUUU mfiil.Iransmlts JUr\YY ' t&lr+fuurrur' rvrYsw re !r

M;di; i q;'S u ry th 
1 

a{oyb,e,W* 
: T:::," 1 ; 

0,Y t^l 3: }:.'* :?t[';.i#ffir;!_;i, ;fu*Wf,tr,.-'r'm shoffi]not exceed 10 in one "l;'r*Lfls
n"t"rffiifre the diameter ofthBsHaft.

I oI tne sIIffiBas ule au(

le of twlk.in the shaft

'er 
orffidan.,lllEflw urw uranuvlv *q

,${ flru ;* mrywwfu

* &," AD* F& e-. @H oW5:^
10 a**Derive the expres.siffi"hf prrter's cripplinglbad for a column when one end of the column is

-'%il; 
*J;td..t&ffirfi"e.d orpinn@. d (08 Marks)

b. A 1.5m 1on!-$sjffiil;.ir.,ira@ of 50mm diameter. one end of the column is fixed

unO tn. otr6g%t&" free. Takins&3FOS T.l:lll.u1ate 
the safe load using

i) RankineiMffirmula o: 560 IU?tr", o = 1/1600'

ii; Euler's formula E = 1.2#k[.-d uPa. (08 Marks)
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Draw SFD and BMD for a simply supported Ueffittea point load at mid - point'

*p;,\ - (o6Marks)
dr*q* 

* (uo NrarKs)

A simpllsupporred beam AB of 6m span is lo#t&s shown in fig. Q6(b)*Rraw tlirtJL,
andBMD. --'$* (&'*,3ffi-v' q'
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