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STRENGTH OF MATERIAL

Time: 3 Hours 
Total Matks: 7o

Instruction: 1. Answer to the two sections must be written in sePante answer books'

2' Assume suitable data if tequired'
3. Figues to the right indicate firll matks

Section - I
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Ptove that sheat sttess disttibution in a tectangula:;t"Oo" of a beam which is

F ldo _.21
subjected to a sheat fotce F is given by '= 

TTI4- 
- y 

l\ , /

A cast iron water pipe, 400 mm inside diametet and 450 mm outside diametet' is

subjected at two points B m apart. Find maximum suess in the metal' when the pipe

;.;;; tulI oi *",.r. LJJeislty of metal is ?gmlcm3 and that of watet is 10

kN/m'.
Detirre classic flexutal formula based on theory of pute bending'

Three beams have the same length, the sanre allowable stess and same bending

moment 'Thec tosssecdono fbeamateasqua te ,a rec tang lew i thdep t l r tw i ce the
width and a circle. Find the tet"ntitns of weigfut of the circulat and tectangular beams

with tespect to the square beam.

sB
A cfucular beam is cantilevercoppo*tl--"t the end and caffies a point lold at the free

Maximum Bending Stress
end. Ptove that the ratio of span to diameter = 

6;g;iilffi

An inverted T-beam is simply supponed having a point load of 100 KN at midspan'

Ftange & Web thicknesse. 
"t. 

lOd mm' Flangi 
"ttd 

W-tU ate 500 mm and 300 mm

Lrrg' ,""p."tirn ly, Ovetall depth of T-section is 400 mm' Draw sheat sttess

distributioa diagtam across th; section at point of maximum sheat force' including

values at all irnPortant Points.
Explain cleady, the graphical method of finding out'sttesses in a rectangular element

subiected to nomal stesses ot and orand shear sttess (s)' Using the same method'

find out pdncipal planes and principal sttesses'

A short column of extetnal diametet D and intemal diameter d carries ao eccentnc

toad P. Find the maximum eccenuicity of the load that cannot ptoduce tension in the

cross section. 
AR

A tectangular block subjected to a ditect tensile sttess of 800 N/mm'? along with sheat

stress, Detemine the shear stess if maiot ptincipal stess flot to exceed 1200 N/mm'z

i;;;t;it Ars; frnd the minor ptincipal sitess' 
-Check 

the aoswet bv Moht's circle

method,

A Short hollow piet of 1'2 m squate section outet side and 1'0 m squate section inside

is subiected ,o u dir."a toad of 120 kN along its oltet edge point' Determine the final

.rr.r.., at the base of the pier' Dtaw neat sk€tch of suess disttibution diagram'

(B)
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Section - II

4(A)Aso l idsha f t i s requ i red ,o , , " , , * t i I o - rw j - . *e ra t l00 rpmFind thesu i tab le (04)
diametet of the shaft if the rnaximum to'qot ""i"-itt"1t"-:i1:l::*::"Jffi.*'
ffiff ;r',r5ill;;;;;r;..hear stress-as 60 N/mnf rot the material or the shaft'

4 (B) A solid shaft of OU ,"- ii"-.i"r is ttansmitting'd6 KSt ;; at 300t'p'm'Calculate the (04)

maxirnum "n""' 
';;;";;;;;d in the- shaft and the angle of twist in degtees for a

4 (c) f :T,l"i#i,1X11 Lii : li*ff'JTly;n l':i,lli,tr".Ti3 ,iTff :'#;T ""
shaft if the allowable sheat stress in 80 N/mm'

diameters rt"g*r' 
"ith; 

shaft' Take N=0'6 X 105'Find the suitable diametets'

OR

(A) A cylindet of intemal diametet 0'60 m contain s ait at ^ ptessute of 6N/mm'?'If the (04)

rnaximum pelmissible suess induced in the material is T0 N/mm" find the thickness

of the cYlindet'
(B) A cylindrical pipe of diameter 2'5m and thickness 1'5 m and is subiected to an intemal (04)

fluid ptessure .f 2.2 N;;;;etemine the tongitudinal sttess developed in the pipe

& Citcumferential stress deveJoped-in-th".pip::, -^r:.,^ ^r.,,rvarrrre. (04)

(c) i""J.irt. t.i^tron bet*"en "toie' 
deflection and tadius of cusatute'

(A) A double riveted double covet butt ioint is plates 14 mm thick is made with 20 mm (04)

tivets at 60 -"' pit"rt' i"t"ulate the pull pet pitch length at which-the ioint will fail and

also its effrciency. rut" .tr"". 
"" 

+6O,Z3O,r+o N/mmr fot teating, bearing and sheadng

tespectivelY'
Vhat is lapiointandbutt lo intexplainindetai l?Dtawthediagtamsfot( i )Sirrgleand(04)
double tiveted lap joint (i4 Single and double covet double tiveted butt ioint'

A doubre riveted double 
"olr"ioo* 

joint in plates 14 mm thick is made with 20 mm (03)

diametet rivets, at aOrn- pirct'' ff rttt o' for the plates is 420MPa and (" and oo lbr

dvets ale 300 and 620 N'fP" ;";p;cti"tty' Cat""tate the pull per pitch length at which

the ioint will fail and its efficiency' 
OR

Detive the equation for the ctippling load fot the column when both ends of the (04)

column ate hinged rvith ptopet diagtams and notadons'

A beam 4m long simply suppotted at its t"d-:-:11?i"g a point load of 60 kn at its (04)

cenue. The moment or i""i'u of the beam is 78 X 105 mmn'tr B fol the material of the

beatn = 3.1 X 105 N/ rn'o"'Cli""ittt the deltection at the cenffe of the beam and slope

at the supports'
(C) A beam of length 8m is simply suppoted at its end and cardes two point loads of 48 (03)

KN and 40 KN at a d'"to""" of2- and 3m respectively ftom the left suppott' Find the

deflection ttod"' 
"""1t 

load' maximum defiection and the point at which maximum

deflection o."rrr, ,""i. 
"lrsx 

ro'N/-T'-"l* I = 45 x 10omma'

6(A)Ami lds tee l t "b "z i i l t i n te rna ld iamete t ' l Z^ - * t * t " " ' " l d iamete r ' t eng tb3mete ts (04 )
is used as u *ttt oot end fixed and the othel ends hinged' Calculat€ the euler's

collapse u^a o*itg i = i i fotot'o find the eulefs collapse load by othet three cases'

(B) compate ,t" "'ippi"g t:"1 
" i :"'i1^":'-"ifi tril$"::l Til::ffi"::Jithoa 

(04)

hollow circulat secdon of the same afea ano l

are the same fot both columns'

(C)Atectangulatcolumnsect ionofsizeBxDishingedatboththeends'Determinethel imit ing(04)\-/ 
length oithe """'" 

'"i"'ln' ;;*ig:s";;1flmm2' rake E=18000N/mm'z

(B)

(c)

5 (A)

(B)
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