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STRENGTH OF MATERIALS _ II

Time: 3 hours

3. Derive tlte Euler's critical loacl for a colurnn (l' l'
other end is lree'

Answer anY five questions

All questions carry equal marks

Max. Marks: 75

1'Designasolidslraftrequiredtotrarrsn-rit250k\\/powelatl50rpnr.Tlretlaxitnltmtorque
is not to exceed the mean by 300y'0 ancl the shear stress l' ti'tiittA to 75 N/nrrnr' What

percenrage ,.;;; i" ,".1s1irvoLr''d*u" ou,uln.f ii tfre solid shaft rvet'e replaced by a

hollorvslrattlvithlnternaIdianreteris0.Stirnestheexternaldiatrreter,thelenglh.rnateriaI
and the maximurn shear stress being the satre? tl5l

2,Derivetheexpressionforthedeforrlationofaclose.coiledhelicalspringsubjectedtoan[1s]
axial Pull.

/ aird S lvith one encl fixcd 9n!-the
ll sl

4. A semi-circular beam of radius 5 rn ancl uniform cross-section is sr-rpporled on three

symmetricatly placed colunrns. th. utu'1.i is sub.jected to a unitbrrnly'distributed load of

intensity25 kN)rn. Anal,vsetr-,. u"r',-, und drau' the bending moment cliagranr' I l5]

5.A3rrrlongsteelhinged-hingedtr-rbularstrutri.ith.euernalanclinternalcliarnetersol.
150 tnrlr and 125 Inln respectivell'" is sub'iected to an arial conrpressive load of 75 liN ancl

atransverseloacl25kNatits,ria-'p't''Dttt''-"inttlremarimurlrbendingtrrotrentand
stresses. 

oacl ''J N,\ 
'11 

rr) rrrru JHe.' " ---' 
tl5]

6.Anrasonrydamoftrapezoidalsection,6.6rnhigh.lrasaverticalrr,aterfaceandretains
rvater to a depth of, 6 m. The wiclih oi,r-,. dam at the top is 1 rn arrd 4 m at the base'

Derer:nine ,hlr;i;r; .;;;;i"*un-, 'int"tt 
intensit'ies at the base' 

'lhe urrit rveight of

rnasonrir it 20 ;N;;i 
' il 5l

7'Abearnofrectangularcross-sectiorr.T5ll1lllxl.50nrrl.issurb.jectedtoabending
moment of 20 kNur in a plane ,ruri,-rg an angle 450 lAnti-clocku'ise) rvith respect to a

verlical axis passing throLrgh tr.'t 
""nt'iiO "'lF 

t:::].:-'' Determine the neutral aris olthe

section and also calculate the maximlttr benciing stress induced in tire seciiot-r' ti5]

B. A eyl,inder has 1.8 m dia.rneter' l2-5mrn $all thicknsss and 3 rrr long containing a fluid at

a pressure "ii.', 
ili,r,#. O","r".in.:,i',. circur,ferential and longiturdi.al stresses due tcr

tlie flr-rid Pressure' 
t I 5l
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