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Time: 3 hrs.

Note: Answer any FIVE full questions,
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.."i"',:,,,1 fig el(b) (10 Marks)

2 a. Derive the relationship betwee*n Young's modulu lus of Risr{"1!1""0 
""*,fi!*}lXl;

b. A compound bar is madeup, of a central steel{pl'qtd 50mm wide d,tr*,"I0mm thick to which
copper plates 50mm di@And 5mm thick ?,r$a€Ofihected rigidity o;r etch side. The length of
the compound at room temperature is l000mm. If the tempeiature is raised by 100"C.
Determine the stress in each material and change in length of the.compound bar. Assume:
E, = 200GPa,,8ffi:1b0GPa, o, = 12 xql$qper'C and o," ='ffii 10{ per oC. (10 Marks)

*t! 
ii,,' Module-2

3 a. Derive-*fr;6rressions when p'$.$rnber subjected1,.ujq two perpendicular normal stresses

accom.pq\,niiA witfr state of SrfrpE shear. ' i (14 Marks)
b. Writdddwn the procedqre to construct the lV,{ohds circle. (06 Marks)

.1*Xl:@ ,rq*{ 
h'*"

4 6;;,qDerive Lane's eq-u{ti6h for radial and hoop stress in case of thick cylinders. (10 Marks)
b."'. A thin cylindric&#hell lm in diameter and 3m long has a metal thickness of 10mm. It is

subjected toffidhtemal fluid ppdffip=bf 3MPa. Determine :

i) Cirot&f$tdntial and longifuqpial stress

ii) Circumferential and longitudinal strain
iii) Change in length aed,diameter.

Assume Poisson ratio psffi3 and E = 210 GPa. (10 Marks)

List and explain any five mec
The composite bar shown in Fi
observed is 0.74mm. Find
2 x 105 N/mm2.

' "':i' 
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Module-3

""{-a. Explain the typepdsBeam, loads and supports. (10 Marks)

b. A simply supiibfrEiJ beam'of 6m long is subjected to loads 2kN, skN, and 4kN at distances

1.5rn, 3m aqd4.5m from the left suppgrt. Draw the shear force and Bending moment
(10 Marks)diasralllp 

t or2
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iuoperties of engineering maierials. (10 Marks)
is subjected to a tepSilffirce of 30kN. The extension

's modulus of Braffi'Tf Young's modulus of steel is

fig Ql(b)
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What are the assumptions made in theory of simple bending?""*$ (08 Marks)

The cross-section of a beam is shown i" fig a6tb). Ifuerglissible stress is 150N/mm2. Find

its moment of inertia. Compare it with equivaient sQtiohof the same area for a square

section. "
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ffi Fig e6(b) ,,.. ,;,. (12 Marks)

.'' ' Module-4

a. Derive the relatiqrf,of ?'circular shaft when subjeited to torsion as given UV T = + = +.
k 

-------------Q 'J R L
.,:1, fii;,',,::' , ''u.,.w (10 Nlarks)t^' (10 Nlarks)

b. A solid shaftlqtaHhg at 1000rpm transn{itsi!0kW. Maximum torque is 20o/o more than mean

torque. fffil.$tr of th. shali has the* all6wable shear stress of 50MPa and modulus of
. Ii , r 16 ' t--, 1----r1-

}Fi. angb of twist .#:"1h8 shaft should noJ exceed 1o in one meter length.

he diameter of the shdffi** -o ; (10 Marks)
i de" 'l' ==r.\'"
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a. Derive an expression fo#ftgEuler's cripplinq*l#foi a column gr,,,.4P'r.l.both of its ends are

hinged. dffit *ir.:! _ 
- (10 Marks)

b. netermine the cripplffioad. for a 'T' sffierT of dimensiog 100mm x 100mm x 20mm

length of column{2m'with both ends fix€&ffi e g: !lQGp6;c (10 Marks)

'ry n*E :u-=ffi^B-
a. A Cantilever.,bedm of length.[affi. uniformly distrfriited load W per unit length over its

entire le;gth Determine I -, r,
i) S nergy stores Caffiffir 

^iD \ff*# = tgkl.{/rn, I = #@ft El = 2 x lorkN=m2 determine the strain energy stored.

r & ' 'ere#" ,'-,"""=i'b' (10 Marks)
b.*,perive an expressio*pfgriflrain energy dffi&shear stress. (10 Marks)

5;,.,,",,-ffiffi #.=-;.
i) Maximti#r Plane Stress Thedry
ii) Maximum Shear StressJheory (10 Marks)

b. A bolt is subjected tp" ial pull of l0kN together with a transverse shear of 5kN.

Determine the diameteY:-iffthe bolt using

rigidi

i) Maximum prinoipal stress theory
ii) Maximurqffiar stress theory

Take permissffild;stress at elastic limit = 100MPa and Poisson ratio = 0.3. (10 Marks)
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