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(10 Marks)
(10 Marks)

(10 Marks)
the total

(10 Marks)

(20 Marks)

Fo urth Semester B.E. D egree Exami'riatio r, Dec.2023 I J tn.2024
Mechanics of ilfaterials .,

Time: 3 hrs. $;.i,1*' ,Nfax. Marks: 100
,rtis,!i,,

Note: Answer any FIVE full questiorylffiottng ONE full questionftom each module.
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Fig.Qa

b. Draw and explain stress-strain for Brittle and Ductil'S materials.
a. Derive the equilibrium equatio,tiffi+h 3-D stress system.
b. Draw and explain stress-strain cilives for Brittle and Ductil'$ mal
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A 'T' columr,r'bf,eioss section as slionfu in Fig.Q4 below is subjected to a compressive load
at point 'C],:a.s sh6wn in figure. F,iritlistresses produced at point A and C. Take P : 100 kN at
rc'.
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a. Derive the total exte-nsiffi"fu a uniformly tapering circular bar with neat sketch.
b. Determine the streii in different segments of*a circular bar. Also compute

elongation of the bar if E : 200 GPa. [Refer Fig.Q2(b)]
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5 a. Determine the expression forutoplna-a.nectioa, ft* u cantilever beam subjected to

concentrated load not at free end. *dlti.#* (10 Marks)

b. Write the relation between slope, deflection andt@itrs of curvature. (10 Marks)

OR,!':# \$+' ' uixceed 75 N/mmz,6 a. A solid shaft transmits 250 KW at 100 fudi3 if the shear stress is notti$
what should be the diameter of the &.4ft? If this shaft is to be replaced by a hollow one

whose internal diameter is 0.6 ti

b. Derive torsion equation and li
;[IlE Sarrrtr. 

";t
mptions of pure torsfthr$

Define the principle oft.Fl*iCl work for a particle. -" "

l)efine comolementarv-Thiftual work and state the diffDefine complementary

whose internal diameter is 0.6 t!4pffiter diameter. Deteq;ihe the size and percentage

saving in material, the shear tttqps,+hffg the same. ,',':;;i.' (10 Marks)
(10 Marks)

7a.
b.

(10 Marks)
between principles of virtual

(10 Marks)

ffi,'.,
8 a. State and dedt-q Maxwell's reciprrrcal theordm. (10 Marks)

b. n simptyq*fp$orted beam of span 'L' carries a point load 'F' at mid span. Determine strain

work and princrplddpmplementary virtual rrorK

by the beam. aho-fui'ffffi deflection at mid$en. (10 Marks)
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e. Exnlain Tvoe-l- II and III of fractures. (l0Marks)a. Define fracture. Explain TIP..-I,II and III of frac-ffiL...,,l .*.*,0., (10Marks)

b. Define creep. Explain all,lhedtages of creep. 
". 
-# ' (10 Marks)
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^ I\-^'., a I$,{:^-^;'o-,{ o--loi- in r{ptqil .,,. ''!:'u (10Marks)
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10 a. Draw S-N diagr4rn#gd explain in detai[-,.= ii!" 
. .r " (10 Marks)

b. Define fatiguexap...flixplain the types.of ftitisne loading. (10 Marks)
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