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I a. Define the four elastic constanffiffir* "ffi (06 Marks)
b. Derive an expression for the fuffildcement of a tapering@rilar bar subjected to an axial

Note: Answer any FIWfull questions, Wffig ONEfuA questio@ffie
tt:i-t iiiilll-. :::i:,,

*tM'bdule-l 
.,,,,,,,iriir,r,r,, 

iilr'i'

force. f*& ;* 6, (08 Marks)c' The modulus-of-elasti.JeS*#thear modulus of ruffir fl, ZOOCpu and 80Gpa respectively.
Compute the bulk mgfutihffiand reduction in diagffiof a circular bar 36mm diameter and
3m long, when stretc$dffi*t 3mm. 3 (06 Marks)

d..%W' oJffi 
ds

2 a. Yril. u notg"ofutffierature stress in ,iorffi.r. (05 Marks)
b. Derive fffiation between modulus of effisticity, modulus of rigidity and Poisson's ratio.

(08 Marks)c. A coffio3ke tube consists bf a srcffiUe l65mm internak&iflmeter and l5mm thick enclosed
by a"fi*Eflbminium tube 200mm ififfif{rffil diameter and ffiffihick. The composite tube carries
an axial load of l500kN. Csrnpute the stresses\iffiicn material,x$ad carried by each
material and the compreffi $rtrtr.o.porit.p$r\ffi, [dh;;-til&ffi*. E,:200Gpa and
EeL: 70Gpa. *33fu _ru @ " (07 Marks)
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*.P Modul& drru

?. Explain maxim##hear stress ttt"ory-ffi, ffi (06 Marks)b. A closed cylipSu{iidtsf steel vessel sm ftfug"8nd 2m internalffiBhreter is subjected ro an inrernal
pressure oi ffiu with the thiclffiEryFof the vessq[. bdlng 36m-. C;-ilte hoop stress,
longitu4i&al 4tress, maximum #W#'Sr"rr, ctrangeffingth, change in diameter and change

c. ll""$ffiS"1':u-'t,:o'ffiili#;ftffi;m2 on the verticar 0,",. "#'"T;#;lcongpressive stress of PNW"'on the hoffindlphne. Compute the normal and tangential
dffiresses on a plane maltirftPm angle of 3p\Hffipiclockwise with the vertical plane. (06 Marks)**'%. *+e&d* - fufu"fu-\ - q 

Xjln*ry$ fu W dOR
a. The stresses gctrpe% a point in *r&$h ii-rn.ionul system is shown in Fig.e4(a). Derermine

the princffiffisses and pla$dt Yfraximum shear stress and planes, normal and shear
stresses offitdrnb ag. "rcff*$

(10 Marks)^W dP L toorrp* ,2
go nf^-

t5o NPa

Fig"Q"4(a)
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b. Differentiate between thin and thick cylinders. 3q*
c. Compute^the thickness of the wall of a thick cylinder suhftm&

40 N/mm2. The internal diameter of the cylinder is 200gur#Hhfr the
140MPa. Sketch the hoop stress and radial pressg"ti'fui*s the

. externalpressure. : W

18CV32

(03 Marks)
to an internal pressure of
permissible hoop stress is
thickness assuming zero

(07 Marks)

a.

b.

c.

(03 Marks)

A simply supported beam AB of span L@gfujected to a concentffiload at distance 'a'
from llft ..ipport A. Develop expressioffiffif'and BM. Sketch Smfuffid nUD. (0s Marks)from left support A. Develop expressiodg it

. '"'il::iilijr-.. ';iil .R d 
atins t# salient noints.Sketch SFD and BMD for the beam*gfooWWin Fig.Q.5(c) indicr#*w. e\ df ' ,,^(12 Marks)

BMD for the

Fig.Q.5{c)
.ui;il,',.....

.:i:. i:::::1iii:i:r..

,* RY
beam showfiTn Fig.Q.6(a) indicating salient points.

b.

5o lat,n

..,,:i.i:i:i'

Sketch SFD and,BilVID for the beam
po int of co ntrafldxtrre.
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nfaximum torque is 3Offireater than the mean torque and G: 80GPa.

diameter : 0.8 times extqftpl diameter. Computer the diameters if the
is limited to l00N/mm.zffi the angle of twist to 1o in a lengh of
nfaximum torque is 30ffireater than the mean torque and G: 80GPa.

oit*"

(08 Marks)
ing salient points including

(12 Marks)

(10 Marks)

800kW with internal
maximum shear stress

4m. Assume that the
(10 Marks)

R-nu/-t
D{
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a.

b.

c.

c.
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ry of pure torsion. ']q*t (05 Marks)
lrt I I I F, r,:,:::.t.,.:i.i:i.i:1r,, 

",,:i.....,r

litted by a shaft. - ,u,.iii*un.'++ """' (05 Marks)
..1:::i 1i:i

15 with web 1Offiffi"tfittk. Total depth of the section is

of 35kN/m over&;h of 8m, computer the bending and
support respectively*'uffi,Ch their distributions. (10 Marks)
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a.

b.

Derive an expression forulop. und-ffi$- in a simply ,uppffi" subjected to UDL
throughout. Calculate the maximum slffirfld deflection. ,@ * (06 Marks)
Define: s'D Buckling load * wb-"ry 

tupii) Effective length ,*ru* " {*iiD Slendernessitio. ,*%m' @" (06Marks)
Compute the crippling loa8s$gruing Euler's and Rankigrc's formula for a hollow circular
column 200mm externffiidhTeter and 25mm thicffihe length of the column is 4m with
both ends hinged. Asrutn@ : 200GPa, Rankinfficffhstants o" = 320MPa and a = 117500.

" W (08 Marks)

ri::iiiii'iii*w oR#
'iiii. 

iI:iit:i.in 
"

for buckling load iruir,a'lori! column with both
.1ri:iiiii:i

4 and.,B, d'bnections at C,

10 a.

b.

ends hinged using Euler's
(08 Marks)

E in the beam shown in
(12 Marks)

3 of 3


