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Time: 3 hrs.

a. Explain typ€s,ofbeams,
b. Find the reactions at the

in Fig.Q3(b).

(iv) Cast iron (v) Glass 
..::::: ,..lti

Note: Answer any FIVE full qaestions, ihoorirg ONE full questionfrom each module,

ii,- .iNlodule-l ''.,ri:.l

a. Analyze the stress at a point.id:,3D Elastic body and derive- 3D stress equilibrium equations

at that point. Deduce the _eqUatiOns to plane stress conditi,ons. (10 Marks)

b. Draw the Stress-strain.,,curfrs for the below meuti-Offi materials mentioning/illustrating
salient features of stres$rStrain curve s :

(i) Mild steel .,:::: ,'" (ii) Aluminium 4,' (iii) High carbon steel

Define the followihg with example: i.
(i) Normal, str+is (ii) Shear stre.ss.

(iv) Torsidnal,sfress (v) Bearing stress

,,,, ,',t,,.. 
.,, ,,''l--t oR *l:

4PL
2 a. Show that total Elongation in anuniformly tapering'oii'b*,lar section bar is 0,- - :- 

-: t' '-'llllilt'"'; 
' nEd'd'

b. Determine the stresses *+;i"r. segments qf,.p,.ir.rfar bar showtr ii it*.qrOli5ffil*
the total Elongation tufin[ Young's modu]us tiiSe 195 GPa. *li',.

(iii) Bending stress

loK^f{v)

,i""", ,,,"'' Fig.Qz(b) (08 Marks)

c. -A.point in a strained malerial is subjected.-,f,g, i*tit.stress_500 N/mm2 and 300 N/mm2 in

; , ,twb mutual perperidieutar planes. CalCiilate: (i) Normal stress (ii) Tangential stress
'' l|;(iii) Resultant stres*,,oti plane making 30" to lateral axis. (06 Marks)

'l .Module-2
loud, und's[!&-ffi neat illustrations. (06 Marks)

fixed €hd and draw SFD and BMD for the Cantilever beam shown

l'irulitl6,: lo Kd sk/t/

Fig.Q3(b)
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(07 Marks)



c. Draw the SFD and BMD of the simPlY
locate maximum bending moment.
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supported be,aur loaded as shown
'lli'
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Fig.Q3(c) and

(07 Marks)

derive the bending stress
(10 Marks)

,,.""" ,,.

beam
:::,,,,r::t:il,ii ''

theory and4a.

b.

lr)1i . '

in Fig.Qa@).If,ptirmissible stress is 150 N/mm', find
with equival.bnt,,"section of the same area of square

Lo'o mra
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Fig.Qa(b). (10 Marks)

(10 Marks)
the deflection at

(10 Marks)

Module-4

*5 a.

b.

6a.
b.

ri;1i,,
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List the assilihption ofpure torsion'and derive torsion equation. (10 Marks)

A solid circular shaft has to,.traiismit a power of 1000 KW at 120 rpm. Find ttre diameter of
the shaft, if the shear stress:i he materlal must not exceed 80 N/mm2. The maximum torque

1.25 times of its mean,'wh percentage of saving in material would be obtained if the shaft
, is replaced by hollow,,,,one whose intemal diameter is 0.6 times its extemal diameter, the

length, material and mbximum shear stress being same. (10 Marks)

:, l

7 a. Show that thertotal work done by the forces is zero for a small arbitrary displacepent of the
(10 Marks)particle." _"
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b.

r i,: OR *.
a. Derermine the strain epe-ffitored within an elastifkiii-"Htibjected to an axial tensile force of

b. Show that the stmi,g'.abnergy within beam sublocted to a pure bending moment M is

u = f 
u'o* . ' .+*= 'u ^:j*- (08 Marks)

ro zBr

c. A simply'dupported beam of span 'l' ca'rries a point load 'P' at mid-span. Determine the

strain eneigy stored by the beam. Also;find the deflection at mid-span. [Refer Fig.QS(c)]
;'.,.,.*jr1r, P ._,::h;+"

j 
-.::=.rY',,:,:= (10 Marks)

,,-'=".9* 
Fig.Q7(b)
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(06 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
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Calculate the support reactions in simply supported @m*shown in Fig.Q7(b) using virhral
work method. {$ ':,:'
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