
Third Semester B.E. Degree Examination, Jan./Feb .2023
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Time: 3 hrs.

Note: Answer any FIVE full questions,

2a.

"rr,, Max. Marks: 100
*::f:,:i;:::::1ti)tt.

ONE full question,{pq,iir each module.

-1l]@. .q,urr'
Derive the equitibrium equationffipdhr coordinates ard,Y:f Oimensional 

""ir"rt;,ffi :,\*; ,,;j (0g Marks)Explain Lame's ellipse. f\ y

{ .rr.}:, OR .;-i-ii;iliiiiii:

A compound bar maffi?iluminium and steel bars connected in series is fixed rigidly at its
two ends in vertiggJ pd3ition. Determine the^stressbs and deformations inducted in the two
portions. fate Enii*;90 GPa, Aa; = 1000 T Es = 200 GPa and As: 1200 mm2.

''t:::.::;:,,.,F .,""-:':':' ""' (10 Marks)

Fis. Q4 (b) (10 Marks)



5a.

6a.

b.

7a.
b.
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.,,Module-3 r::-_ .

A 2 meters long hollow cylinder shaft has 80 mm outq&ldeiheter and 10 mm wall thickness.

When torsional load on the shaft is 6 kNrn, deterqlf-e-.S) 
'Maximum shear stress induced

(ir) Angle of twist. Also draw the distribution of shgfr Stress in the wall of the shaft. Take

G: 80 GPa. ;,""i',;u' 'L (I2 Marks)

Discuss the application of Vonmises criterionr,dirti Trescas criterion for a propeller shaft

under torsion and bending .:..,:,:::;, 
(08 Marks)

OR
Determine the direct stress distribution.iimtre thin walled Z section shown in F'ig. Q6 (a)

produced by a positive bending rnqrnb-,dt M.. .. .,' lta.!:ii: ''

.,r.,, ,,itf uA
:.,:): _, o ]L-+7"a .,,'

,'t,,.'r.i 
j 

T
,1..'i'li1ui', 

t h,l
,,,tir..' .,., ''' Fig. Q6 (a) (12 Marks)

Derive'an Biluation for shear floW{i$'ibution in open sge,XiAn beams. (08 Marks)

.) Module-4 *,r1;.6ii, ,.;#":'
Define Principal of virtu4$"v,,9it for i particle gbtpfliB thb equilibriurn,iffd particle. (10 Marks)

What are the differences between principle of viftual work and prifibfole of complementary

virtual work? . r,l'ii:i (10 Marks)

.,,'';;t. O'f
8 a. Explain (i) erf,t4ftioano's theorem" -tu) Clapeyon's thctxcm (iii) Maxw.tt'iJlffffr

b. Derive .e6pressions for slope @ <iEflection at tho,@ end of a Cantilever beam of length

ard c,lnp a point load 

]ljq;ryee 
end using ffitfttiuno's theorem. (08 Marks)

Module-S
9 a. Al d certain position along-one -"*6*@iameter'd', the loading is found to consist of

, "'"'it',Slibar force of 10 ," N;fogether with anieM tensile load of 20 kN. If the elastic limit in
,,,.r:,",,t6nsisn of mategiat is ZZO MN/m2 and h = 4, estimate the magnitude of 'd' required

" according to () Matiimum principal stress theory (ii) Max shear strain energy theory. Take

p = 0.283. (12 Marks)

b. Explain Thg,rya's and Von Miser criterions. (08 Marks)

*.,.,.,...--,., oR
l0 a. Explain Kirchoffplateihqry and mention its assumptions. (10 Marks)

b. What are the constitutivd"iaws for laminated. composite plates? (10 Marks)
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