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CE09 303/PTCE 09,302-—MECHANICS OF SOLIDS
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T Méximum : 70 Marks
CPartA a
Answer all questwns
L (a) Deﬁne Young’s modulus and Modulus of ngldﬂ;y
- (b) Define Modular ratio. :
- eF

-(d)-

(e)

s Gay

()

L (a)

‘Write the relahonshlp between (1) Shear fcrce ancl Laad mtenmty (11) Bendmg moment and
Shear force. . .

What is meant by- sectton modu]} ?:
: What i is hoop stress ? : - -
. (5% 2 =10 marks)
Part B i
Answer any four questr.ons - .
Whatis the procedurx to find the thermJ ﬂfesses ina ccmposztn bar 7

Draw SFD and BMD %or 2 &l mply sv"noﬂ’ d ’t;"am carrymg apo int lo d af’the centre,
oy SN

- E p’am the «z’f‘c::krj::__w tre of thin welled opsn sect iom.

Derive an expression usin ing Magan y's method for fized bzam.

“FRAVWL AL S

Derive the Evler’s formula for & column with bothend fizad

Compare the thin ¢ylinder and thicl: cylindzr intérms of siresses induced. _ ,
Sl Lol B : +* -(4x5=25~z;—_-;arks)‘
Part C '

Ab”asq bar hang Cross- sec‘wn area of 900 mm2 is snbjectedte axial forces as shcrwn in Flg 1,
in whlch AB=0.6m, BC=08 m, andCD=1.0m. Fmd the total elangatlon of the bar. Take :

_ ,E 1 x 105 N/mm2.
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() A member ABCD is subject.ed to pomt Ioads P,,P,, P;and P4 as shown in Fig. 2. Calculate the
~ force P3 necessary for eqlnhbnum if P; = 120 kN, Pz = 220 kN and P, = 160 kN. Determme

also the net change in the length of the member Take E = 200 GNin:F
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IV (a) Draw SFD and BMD for the be..mshowanlg 3 Ind:cate t.he pomtlon and the magmi:ude of
" maximum bendmg moment. 5 ‘
g 50 KN
: .  _ IGkN ; :
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e _ Or:
(h) ‘Draw SFD and BV for the beam ghowr ia Fiz4, Indics “ion and the megni
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V (a) A symmetnc I-section of slze 180 mm x. 400 mm, 8 m.m thlck is strengthened w1th
240 mm x 10 mm rectangular plate on fop flange. If permlssible stress in the materials is
150 N/mm?, determme how much concentrated load the beam of this sectmn can carry at

ceutre of 4 m. span. leen ends of beam are simply supported.
Or
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: :(h) Flg 4—showsthecross—sect10nofacanﬁleverbeamnf25mspan Materialusedlssteelfor '

o wlnch maximum permissible st;ress 1&150 memz thhs t'he maxamum uniformly distributed
loadthlsbeamcancarry9 st
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Figﬁ

: (a) A eyhndncal shell 900 mm- Iong, 150 mim mternal dlameter lmvmg thickness of meta.l as
© T 8 mm s filled with'a’ fluid at atmnsphenc pressure. If an additional 20000 mm? of fluid is
Pumpedmto*he e¥linder, find () pressure exerted by the fluid on the ¢ylinder; (i) hoop stress.

: (b) 'A 1 5 mam} “g col{zmn I::" cireular c-'oss-se" sn 5O Tm dlam sfor, T

25; i§= Eﬁi}hm -Eu.u_ = 2 x 10-' b

(@x10=40marts)



