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PART - A (10 x2 =20 Marks)
Answer ALL Questions

1. List any two f'actors that influenee factor of safety.

2. Give the Relation between Young's Modulus and shear Modulus.

3. Classify Pressure Vessels.

4. List the methods to increase the load carrying capacity of thin cyiinders'

5. Hollow Shaft is better than Solid Shaft. Why? 
,

6. Define Spring Stiffness.

7. State the sign convention for drawing bending moment diagram.

8. State the assumptions made in the theory of bending'

9" Defrne Column.

10. What is CripPling Load?

PART-B(5x13=65Marks)
Answer ALL Questions

1 1. a) A mild steel rod of 20 mm diameter and 300 mm long is enclosed

centrally inside a hollow copper tube of extemal diameter 30 mm and

internal diameter 25 mm. Tire ends of the rod and tube are brazed

togetrrer, and the composite bal is subjected to an axial pull of 40 kN'

If E frrr steel and.opp., is 200 GPa and 100 GParespectively, find

the stresses developed in the rod and the tube'
OR

b) A gun metal rod 20 mm diameter, screwed at the ends, passel.through

asteeltube25mmand30mmintemalandextemaldiameters
,",p."tiu.ty.Thenutsontherodarescrewedtightlyhome.onthe
ends of the tube. Find the intensity of stress in each metal, when the
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comrixontemperaturerrsesby200"F.TakeC*efficieatofexpansi0n
for steel:?':ICI{+, C".in.i"-t trf ex,oansion fr:r gtur meta'l : rc '..

i0{i.F: Moc,u.lus of elasticitf ro, steel = 200 GPa; Modulus +i'

elasticliy ftir g"in mbtal: !00 GPa'

|2.a)Athinsphericaistiell}111inrJianleterwlthirswallofl'2cm
tliicknessisfilledr,rithail,,i*atatnrr'rsphericpresstre'W,hatintensit.,v
of pr.u*urJ;il b* developed in it if ii5 cmr rn*re of, fiuid is purnped

into it'? AIso, calculate the circumfbrential stress at ihat presstre and

tt'," ln",**tt"ln Ji**tt'' E:200 GPa and 1/m:0'3
OR

b)Acastironpipeof400mminterrraldiameterandlOcrnmthickness
carr'ieswaterr:nderapressufeof8Nimtrr2.Betenninethemartmum
*a *ini*]r* int"*ritj", of hoop stregs across the section.

i3.a)Ahaijow-shaftwithcliarneterratio3iSisrequirector"rarrsmit]5u!;\\,
at500rpm'T.hemaxirnruntorqueisiikell,.tcexeeedtlremeaniolque
by25%.Themaxirlly'rnpermi-isibleshearstressintheshaftmaieriai
is not to excee<i 50 Nlnlm- #il &le of*tr'vist is not to exceed 1"

in a lengrtr of 2 m. iletermlnJlir* air*Iter of ttre shaft" C - 80 GPa'

OR

h) A close coiled helical spring rir.tu stjffness ol r0 Nimm' Its lengt'h

when compressed with adjacl* ooilt touching each other is 400 mm'

(i) if the spring index " i;;;;-ir'" *it" Jiameter and mean coii

itliffi"tt betw een 1y9 
ad: a;e:t :" *^i: : Y :* the maxim utri i. ad

thatcanbeappliedandthemaxilrlr:mshearStlessinduceci.
C:80 GPa'

14.a}I)raw,theshearforceandbendingcliagramsforthebeantshownin
the h'relow figure'

OR

b)Arectangularbeam60mml'ia.andl50mrndeepissirnply
supported;;';;*'ofa^rne'ires'Ifthebt-*issubiectedtoa
uniformly aistriuutea loa<l of oJ',r.ill*, finci the maxirnum benditig

stress induced in the beam'

15'a)Ac;urtileveroftength2rrr^carriesapaini-toadiii'3(}kNattheliee
end. jt' r = t0.o*d & L = 2il,;;,; 

rfrnd 
the slope and deflectiorr at

the free end'

Kl-Rernember;K2-Llnderstand;Ki-Appty;K4-Analyze;K5-Evaiuate;K6-Create

i l,ti:1,LO:

I3,K3,C02

i 3.1{-,.,cui

5.KJ,t'-o:

: l, ] l-r-.,;

l: I'a t^t-.)J

1i,v,l,{ct4

i 3,K3,CO5

12088

,u'.



b;
OR

A bearn of rrniiorm section, 14m rong, is simply supported at the
ends. It carries point loads of 9$ kN & 60 kN ut airt*ro 3m & 4.5m
respecti",'eiy fron-r the left enci and right end respectively. calculate
the defiectiun u-iider tlr* io*rls. E:2iOGFa &.r: b+ * roJfilt. 

------'-

FART-C(1 x15=X5Marks)

A solid round ba' 60 rnm in diarneter a:rd 2.5 rn long is used as a
strut. one end of the stmt is fixed, while its other end ii hinged. Finc
the sale compressive load tbr this strut, using Euler,s fonn*la.
Assume E:200 GPa zurd factor of safetv: 3.

OR
A i"5 m long c.I. column has a circular cross-section oi 5 cm
diameter. one end of the eolumn is fixed in direction and position
and the other is fiee. Taking factor of strfety as 3, calculate the safe
load, using RanLine-Gordon formula; Take: o'c = 560 lr,{N/m2:
a = 1/1600.
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