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I a. Obtain an Expression forElongffiSf abar. ffi (04Marks)

b. A bar made up of two squarq*$pBtldns, one of steel and the- otlfer of aluminium is shown in
Fig Ql(b). The bar is acte-$ upon by a compressive force P: Determine the value of P if theFig Ql(b). Thi bar is acte$ 

"p.it'Uy 
a compressive fore*e dDetermine the value of P if theffi @ 

un. Take E*@GPa and Eng: 75GPa.total decrease in lengthof f$Wbut is 0.3rr

_J,- "*, n

..$!j.#- b*,1*J-l-,W ffiryr

d Fig Ql(b)* o_ 1. r (06 Marks)

c. A flat steel plate of trapez.g.l4"d section has a thiglffi#of 20mm and-q*le$'iiniformly from a

width of 80mm to 3Ommfinf, length of 500mrh.Yhat will be the ffilation of the plate
under an load sg2g6ffiffi 205Gpa. &u_i + #. (06 Marks)

ffi ,-S!ffi# -*
2 a. Two parallef rqfmm eafi,are to HffirBa together by a ffi rod of 30mm diameter with

the help ofwadffi& and nuts at the rililS-,*Ihe steel rod ip paSsed through the metal plates and

is heated*Wh€n its temperature Iraf$dd to 90oC, th@6 are tightened. Determine the pull
in the b@hen it is cooled to 24"Gif , ,q""

i) , the ends do not yield
ii)"-'the total yielding#ftffi,6"as is 2mm **, *

&, = dOScpa and coeffi"idffit$itt 
"rmal 

exparrsion of steel o,: 11 x 109oC (08 Marks)
b..q,s{!}*b tangential (hoop)*ard iongitudinal strgssis in the plates of a cylindrical boiler of 2.2m
if+*fiameter and 3.5qrfo ffigtt, are g0MPaanct'4Slea respectively. Determine the increase in

' the intemal capacity-E : 205GPa, T":J.3. (08 Marks)

dre.
3 a. Described the procedure for.cortrpfiriction of Mohr's circle. (06 Marks)

b. The stresses on two perpepflfcular planes through a point in a body are 30MPa and 15MPa
both tensile along with a"CE:6fristress of25MPa. Find

i) the magnitude andfli$ection ofprincipal stresses.

ii) the planes o{maximum shear stress

iii) the normalffiffiLshear stresses on the planes ofmaximum shearing stress. (10 Marks)

WoR
4 a. A thick cyligdribal 

^shell 
of 200mm intemal diameter is subjectgd to an intemal fluid

pressure Sf fN/--'. If the permissible tensile stress in the shell material is 8N/mm2

nna tffffiess ofthe shell. 
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(08Marks)
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5 a. Define shear force, shear forr" aiufrum$ffig moment and Benf,lgflmoment 9i:qt'T:%u$ - ..,' (04 Marks)
for beams' 

^^1" orrnnn'ted hearr 
' 

ads of f,0kNand 6kN at}mand 9m
b. A l0-m long simply supported beam%ies two point lo

respectivety mr{}," f"t 
"r,a. 

r,*gffi}"if.l"I distribu@il*oad of 4kN/m run for the

lengrh between'i; *i"il fi{ffeffi t"n end. Draw sh$-'ry?orce and bendin?rffi}il;

diagrams. flruff- I 
- (rz lvrarK,

*.sw oR ffi.d *$ #ryrs*$ 
(04 Marks)6 a. Define the terms : i; Pqre.ff&rfAing ii) Bending tt5g-5}*,

b. Enumerate ,[" **J-p*iffi=-ra! i, it. theor] of ffiple bending and derive an relation for
/r a ltr^..l-^\

j:i::k
M'. st.i
;, ; I sME/MA34
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b. A thin cylinder, 2m long and 200mm in diameter witgfffw*rickness is filled completely

with a fluid, at the atmospt'"'i" p"""* ri * 
'9Altiffit#5009T-1,ryt9^'"t,'-'T,t** i::['.'ij"Hffi fti,tfi;6;;r', ;;;;i"p"a Ah k*epift ine the chan ge s in diameter and

ilrgtt #B:2 x 105NI/mm2 and Poisson's ratio r= @

.# (12 Marks)

itn:;;Gfuffi;;'* transmitted "5c"SJth" 
mean uv zlvo iy:':! '"Y:1T1,:1TT:l:f:-" 

ngth of 4m of theL;;;J 60MPa. artg#M the maximum ang[*of twist in a ler

pa. d* 
*{ ,#ffi' (06 Marks)stress ffino&,rc exgee(r ovrvrra. flDutrsm* urv're']rrE*- -.-:Pqk*

il,;A;dcpr. *"iff &* (o6Marks)shaftsQifu,80GPa. **h
b. A shaftffinsmits 280kW ofpowffi# 160rpm'

simPle bendin g foffi$ins'
s * fl Modu"fel4*

7 a. A sotid st"gtQaftTransmits 100kw;?i5@ Determine the :"'tb,l" 1l=:.'::"1*^t.*::

aftoG,*1 U0GPa. *k\ 
. - %,"h

rt ut i*"t*ts 280kW ofpowii-at 160rpm' Determlpp;ri' t-
i) the diameter of a solidshaftto transmit the req$iffio^w.el "ffi' =

ili tfr" inner and outer +1.&ters of a hollow ciflh{e.shaft if the rffif the inner to outer

diameter is2/3. ##" ;* *--' ^ . * **. ^ ,., , 6

tu1 ;11$##;; r"ff 3i" trre materialspffi aiollow shaft irfstead of a solid shaft'

Takethe ulloorubte$.i1;;"r;bMilil,h'#"hsitiormaterip+ry'Wm3' (l0Marks)

xq:mm,fu gffiu* t:S*;

#*dk *#ffi * _-turu" rdQng a. Derive a Euler;s'ehppling load for d.,crifumn when_one

b. A 4-m long%oflo* utt'oy tub&g{#ith inside *d,OY
elongates by 3

for the:tUbe when it is

10mm. If it i

10 a. Explain:

a. *t enve an expre

flffin hollow circu oiz* lenifi hds an extemal diameter 1003m and a l':Y::'.:l

- +*d th* -& :{i (ud ryIarKs,F flq,T' * *x*fu'o. '#i' Moduld5
;ffiir"*"*p."rriotffofstrain"n"tgydrffioihearstresses' . ,nA . -. t ^."1:,1y::?

ib;. if iffi.ffi#iea to u tor{aof 10kNm, determine the strain energv stored in the

r,-_t iut"*@ffi(rbru. 6@ (osMarks)

H rW.+"

s,- oR

ll/ Matz\furuul Dllvor Durvr*

b. The stresses induced at a Jritica^l point in a machine component made of steel are as follows:

""1 
i ooN/rn-'l,m*m +oN/--', 

"*v 
: 80N/mm2'

Calculate the fgffir;of safetY bY

i) MaximufrTshear stress theory

i) Maximum princiPaJ"dffi theory

iii Ma4imdtn normal stress theory. (08 Marks)
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