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Mechanics of Ma-t"ffiials
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Note: Answer any FIVE full questions, cftpiogfgf ONE full questionffiffi?ach modale.
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1 a. Define: *qf- . &* 
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2a.

(05 Marks)
(10 Marks)

and 20mm
constrained.

(05 Marks)

bar shown in
(10 Marks)

(10 Marks)

ntial stress for member subjected to direct

*fu oR
4 a. Derive the expressionffipircumferential stress and longitudinal stress in thin cylinder.

"!dr' (0g Marks)

b. Derive the Lameis ed{iations for thick cylinder. (12 Marks)
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5 a. Explain the terms:
i) Sagging bending moment

i0 Hogging bending moment
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"t,iiO Poiilolcontra flexure j# . (ou Marks)

piaw SFD and BMD for the beam shown in fiqiff(fll. Locate the point of contra flexure if
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6 a. What are the different tpqs$fbeams and loads? EXpJain with neat sketches. (12 Marks)

b. Draw shear force unC#&%g moment diagramg;ffi simpty supported beam with a point
(08 Marks)

;. I .r"pfy^SrmfiprtJa U"a* of 'I' sectioX c'arries iliiPt",ly.distributed 
load ?f_49kl'{/17
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(l0Marks)7 a. Derive the bqnd'ifrE equation. 4$S'"'

*"ffi, of beam of lgn"g."lli lOm. If 'I' section is having dimensions of

B*, , 20mm una "wbffl,6f 360mm x tOnlm&'determine the maximum stress

due to bending. nrawtffiis distributior:,,,,,$4.3*= (10 Marks)
,:,,1$1... !i*i

.,4j. & +J$,.,ili-u' .+..ni;rrlf) .. - '-,,';*$i: (,I.ti : .,;i, "'

hil.,.*-.""tion. maxiriiu.hr shear stress at'thd neutral surface i
i,ilffifl$frBiiiir. vrr '',:t''1,.. 'r:.'ddrrr4r'

g a. prove that in a r""tangqjfficross-section, maximum shear stress at'thd neutral surface is 1.5

times the r;;;;;h;;''Jli"tt. 
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l:*b. A beam of a T se4io#has flanges l00mfftik,2bmm and web 200mm x l2mm is subjected to

a vertical shear@ of 200kN. fin4,$hF.'qhear stress at thb flange, junction and neutral axis,

Sketch,rr. r,l6Mirr.iu*io". ut,,N.i+ *," (10 Marks)
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a. Derive thre'torsion equation.;Whit are the assumptions made in torsion equation? (12 Nlarks)

b. Deteffiihe the diameter of the solid steel shaft "which will transmit 90kW at l60rpm. Also,

p"t*nin. the length Sr.,,iryh. if.the twis{"must not exceed 1o over the entire span' The

,*fuxin1rm shear s$6;s,+rs llmftecl to 6QNimm2. Take the value of modulus of rigidity as

W 
x 104 N/mm2 f@*'-"* so 

(08 Marks)
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L0 ' a. Derive tnpffibsion for Euleri",e,siirpling load for a column when both ends are flxed.

:F ii: (12 Marks)

b. A column oi timber secti64 il ZOO*m x 300mm and 5m long. One end of the column is

fxed and the end is free. IfB: 17.5 !N/mm2. Determine: i) Crippling load ii) Safe load if
Fos is 2'5' u .." (08 Marks)
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