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Define the following :

i) Poisson's ratio "ii)
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Fig:Ql(,b)

th' ,tla{

(10 Marks)
as shown in

(10 Marks)

Fig,Q3 below. Find
EF. Also determine
shear stress and its
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iii) Rieiditv modulus
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100

Note: Answer any FIVEfull questions, cffiCii:iiy ONEfull questionw euch module.
.:::i::_"i rlf

Derive the equation for analysis ofuniformly tapering rectangglar bar.

A brass bar having cross-sectional area 300 mm' is subjeeted to axial focus

Fig.Ql(b) below. Find the toihl elongation of the bar. E:84 GPa-

iv) Hooke's law 'V) Young's modulus. (10 Marks)

Modul.e-2
A point in a strained material is subjected to stress as shown 

. 
in

graphically the normal, tangential and:resultant stress across the plane

the- maximum; -minimum principal-"i$Jresses, its locatioAs, maximum

locations. Chb;k the answeit ugglfiedty. - =',','. ',

'; --t-'..i.- S#'

Fig.Q3 (20 Marks)

OR
a. Derive the equation for hoop stress and longitudinal stress. (10 Marks)

b. A boiler strett is to bE,,made of 20mm thick plates having a limiting tensile stress of
125 N/mm2. If the efficiencies of the longitudinal and circumferential joints are 80% and

30% respectivelY," det€rmine
i) Maximum peer*,issible diameter of the shell for an internal pressure of 2.5 Nimm2.

if fermissibffiensity cif internal pressure when the shell diameter is 1.6. (10 Marks)

t irz

.,.., .t{,

Li$ th$.;Iffitic constants. perive$rdfo,elation between mp{.ulus of elasticity and modulus of
,n,

rigidffP;. $*1n ,*'W (10 Marks)



Module-3
a. Derive the relationship between load, shear force and bending momenl'

;. ;;;;-,i; ,n.ur ror.L and bending moment diagram tur the cantilever

18AtI34

(08 Marks)

beam shown in

(12 Marks)

(12 Marks)

l5o N/mm2 find

Fig.Q5(b) below.
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b

rr olHitI -isl.: 'l
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,,g,:=l -"=' *l.,5pig.qO61 .,:=4:,., (08 Marks)
1';

.TtG0
7 a. Derive the torsion equation i- = [ =; with assrt'miiiions' , 't*:t=' (12 Marks)

, p ,tir,,, .,il

b. A solid circular shaft has to transmit a power of 1000 kry I 1?9 
tpT Find the diameter of

the shaft, if the shear stress of the material must not exceed 8! {/mm' .The 
maximum torque

1.25 times of'rts mean Find the diameter of the shaft if the shaft is replaced by a hallow one

whose irt.r*i"aiurneter is 0.6 times its external diameter, thq,'length, material and maximum

shear stress Uel@ iame. {i ,, 

''I r .::::r' (08 Marks)

,: {il ;n 'iqr''.. 
OR -,_:q...y\,g a. Derivp.iffi#equations for W#flcrippling load*- &'a column when both of its ends are

(12 Marks)
hinged"with assumPtions. " "

b. Find the Eri.r;r-.rrppf*g!*ibad for a holtp- tyhndrical steel column of 40mm external" 
",;1u[,.1;i *a +-* tfiiik.I,,ffrt. length.of iumn is 2.5m and is hinged at both ends. Also

. . q,ompute the *uo1fiCrs'.crippling load usfficonstants 335 MPa and 1/7500.

"' -iTake 
E = 205 Gpa. (08 Marks)

Module-S
a. Derive the equation lor stram energy due to normal stress and bending

b. Explain Castigliano's theorem I and IL

," .....,, oR
l0 a. Explain the maximum'flffihiipal stress theory and maximum shear stress theory. (10 Marks)

b. In a plate of C45,pteef (o, = 353 MPa) subjected to a system of loads, following stresses are

induced at criticsi.hoini.;_: 150 N/mm2 , o, = 100 N/mm2 and r*r: 50 N/mm'. Find the

factor of safe{$iptording to (i) Maximum normal stress theory (ii) Maximum shear stress

theory. .::::, 
(10 Marks)

',, * * * * 
"

2 of2

(12 Marks)
(08 Marks)


