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Note: Answer anlt FIVE full questions.
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Time: 3 hrs.

2a.
b.

two different materials having#oung' s modulus.
Er = 200 GPa and Ez : 100 Gp,a pinO the extension o-f th€ bar and stress in each materials.

(10 Marks)
6ob *,3onnt

List and explain the mechanicat p#*ties of Engineering Materials. (10 Marl
Ihe stepped bar shown in Fig.,Q1(h):is subjected to a pull.o-{-2$kN. The bar is made up of
Lrst ancl explam the mechanlcal BJCIpestles oI bngmeermg M*[:FrI,].ats.

The stepped bar shown in Fig. p1(h):is subjected to a pull.ffiP$tN. '
two different materials havin,e.Youns's modulus. :,,,,,''''
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Show +h$\melation between YounEf's Modulus, tUoAu,!,,.,,1 f Rigidity and Bulk Modulus.
(10 Marks)

a compiiund bar consisting of Ste?i, Bronze and Alumhum bars connected in series is held
between two supports as sliowft in Fig. Q2(b). W&n.ihe temperature oflthe compound bar is
increased by 500C, determine the stresses induced in each bar. Consider the two cases :

nd ii) Supports yield by 0.5mm. Take a, = 12 r 10-6/0C ,

cre I 19 x t0{/C ,,oAi : Z2 x l0'6f C-, Es-I 200 GPa , EB":- S3 Cpa and Ea1 : 70 GPa

q-

.{,'*.Show that the surq.ofthe normal stresses on any two planes at right angles in a general two
dimensional streffistem is constant. (10 Marks)

b. A point in a beam is subjected to"#fimum tensile stress 110 MPa and shear stress 30 MPa.
Find the Sag.llifude and directioilg of principal stresses. If the point in the beam is in the

compressi<iii,,zone under the same magnitude of bending stress and shear stress. Find the

c;'L:ri,.,1rlrii! ,-r*, ,, *trrr_rlutuua

magnitudes of principal sffises and their directions. (10 Marks)

Derive Lame's equations for radial and hoop stress in case of thick cylinders. (10 Marks)

A cylindrical pressure of 1 meter inner diameter and 1.5 meters long is subjected to an

internal pressurQ+, *,, thickness of the cylinder wall is 15mm. Taking allowable stress for
cylinder materiailsras 90 MPa. Determine i) Magnitude of maximum internal pressure 'P'
that the pressurevessel can withstand and 

" 
ii) Change in dimensions.

Take E = ?00 GPa and r = 0.3.
,:,::r.rltrlliii,, I Of 2
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5 a. Define and explain the following terms : i) Shear.force ii) Bending Moment

iii) Concentrated load iv) Uniformly distribu6t$ ad v) Uniformly varying load.

r,,rir,::,,' ,,i. (10 Marks)

b. A simply supported beam of length 6m, carrieffiint load of 3kN and 6kN at distances of
2m and +m from the left end. Draw the sheffirce and bending mor4ent diagrams for the

beam. 
___, 

..-" 
.,,.:,, ,G;,, (Lo Marks)

o*ft

6 a. What do you mean by 'simple Bendinpg.=What are the assumptiois'made in the theory of

b. An I - section beam 350mm r,#Olp* has a web thickness€,f$mm and a flange thickness

of 20mm. If the shear force.a&ting on the section is 40k${; ,'fitrd the maximum shear stress

developed in the I - section.l ",i,, (12 Marks)

7 a. Derive the relation for-#ular shaft when subje.oted to torsion as given by
T- t =Ge (loMarks)
JR L

b. A solid circulatThaft has to transmit a pornrer....of 1000 KW at 120 rpr^n. Find the diameter of,

the shaft, if the+dhear stress of the *ut.ii+l must not exceed 80N/mm2. The maximum torque

1.25 timesf its -ean. What percentage of saving in material would be obtained if the shaft

is replacqfi 6y trottow one whose rnlernat diameter is 0,6 times its external diameter, the

length, paterial and maximum,s$H6i*ttress being samel,.,.l\ (10 Marks)
"*

8 a. Derive an expression for the Eulei's Crippling loa"q&j,,S long Columg,w{en both the ends of

b. Find the Euler's crippffiload for a hollow" Crlindrical steel cdltirirn of 40mm external

diameter and 4mm thiiH**the length of the:.COlutnn is 2.5m and is"hinged at both ends. Also

compute the Ranlgine5 Crippling load udhg.eonstants 335 MP Yzsoo.

TakeE =205 G.P. r6, ,,;,,,,,.$,., " ,,, (l0Marks)

g.

9 a. Derive an expres'lion for strain endfupdue to shear ,s-tress (10 Marks)

b. Write short notes on :

i) Cri$i ano's theorem le {} lrl Modulus d$lresilience of strain energy. (10 Marks)
.,.:.,: : ,, 

.3, ,r.

l0 a. Explain i) Maximumffiipal stress theory ii) Maximum shear stress ,n.o1io 
Marks)

h"**betermine the straip.i$qb.gy and hence tftl'tleflection at the free end of a cantilever beams of
''':']length 'L' carryingi'a point load 'W' at its free end. (10 Marks)
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