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I a. Explain Stress - strain diagram flYk#ltl steel depicting all the.sllient points in it. (06 Marks)

Third Semester B.E. Degree Examinatio

c. A steel tube 30mm in fu$telml diameter and 40mm,i$=€xternal diameter contai
of 20mm in di
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b. A circular bar of metal frals adi#r$ter 'd1' at one .na *rfii .tapers uniformly to diameter
'dr' at the other end. Find"r'the-€{bnsation of the bar under an axial tensile load 'P'. The'd2' at the other end. Findathp;?{bngation of the bar uqder an axial tensile load 'P'. The
length of bar is L. 

"^ # ' (06Marks), rif' &" (u6 Marl(s)
I diameter and 40mqf$=:ffiernal diameter contains a copper rod
tube is 500mm bn!ffi is closed by rigid washers that are

'w
fastened by nuts.tke$d6d on the copper rod. ftre nuts are tightened until the compressive
load on tube i
stresses when iheritut is further ti quarter of a turn. There are 4 thread per

qfi'

10mm. Take"E;': 200 GPa , Eb = 100 GPa,J (08 Marks)

'''61' 
"ot''";"' t"

i},l, what are the stres,*fi$ip;,pn tube and rod? Find the increase in these
ut is further tightenffiSi.-bne quarter of a turn. There are 4 thread per
)0 GPa . Er = 100 GPa, (08 Marks)

:r. .:iir;l,,r 1r,.=, 0R o:,.,&:*,2 a. A st€61.,bar is sandwiched betvdpn.2 copper bars of sanct"hrea and same length, with their
ends rigidly connected. The tefrp6rature of the a"qserrfuly is maintained at 300C on raising
temperature to 1500C, it uras found that length 

-of 
t[r5l tmii increased by 5mm. Determine the

original length and strepw[pobars. Take E, = 2dd$i , E. = 100GPa., ilr: 12 x 7A-6 l0C ,

a*= t7 " ttj"{/C. .**u a& 
: 

(12 Marks)
b. With usual notations.ssTaUtsn rehtionrbg;'ftOn Young's mo*ulus , rigidity modulus and

bulk modulrs. .*J,,.. 
-...- 

"j;J; 
- 

(08 Marks)

;' 
Modute-2

.:.i;.t-
Define : i) Principal Stress *ji) Pfihcipal Strr3 a. Detine : r) P,rmcrpal Stress *rr) Pflhctpal Stram.,ms**ih' (04 Marks)

..4' ^ 't{..__*

b. A mac component is suSjpffi to the stress d"$mllown is Fig.Q3(b). Find the normal and
'i;:

sheaf$tlssses on the sectioffi_ffiinclined at an angld45". Also find the resultant stress on the
section.'Veriff the above resulis by drawing Mohr's circle. (16 Marks)

ss *ii) Ptrihcipal Strain
tl,hfi*.W to the stress d.$

ioffiffiinclined at an aqg

. restlts by drawingAdohrvsr$sgtts Dy orawmgdy,ronr s crrc

JSrtl,.^.L I Saal^^t'

FiE:]q3(b)
]frJ Sf,xlmnl

--
Slxlnr.l

,,,,.,,. ,,,,, ::-,

'l:i:l:;:rjr- OR

With assumptions made, derive an expression for circumferential and longitudinal stress for
thin cylinder. ,*,.i$= (10 Marks)

A pipe of 400mm internal.diameter and 100mm thickness contains a fluid at a pressure of
8 N/mm'. Find"the maximurn, mean and minimum hoop stresses across the section. Also
sketch radial*and hoop stresses distribution'across the section.

,::::n 'iii'

Time: 3 hrs. rt.,q*,,'' 
,Max. Marks: 100

" , **'r.
Note: Answer any FIVE full questions, cha"sifrig ONE full qaestionffifiPg each module.
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(05 Marks)

(15 Marks)

5a.
b.

Explain different types of-beams.and]11ds'

praw SFD and gMb-fo;Utu* shown t'tt:|t*
. tDt"rgluf

Fie. Q5(b) '-;l"t'
\t ttn ' '$* 'i'
' t$s*;-BMD - Bending Mg-Sent Diagram'

SFD * Shear Force Diagram .".-t;'^ -.{#f
""*+.* 

qd b'

6 a. prove the relation , =,mTflwrn usuar'* 
]"?i--*

r- ^* .',*ffi%a*flnsular section (I00 nerffi11m) ll:gYjlnl,'""i:itilffi$ .
" 

*tnffiW;!"'ar section (100 fff:O mm) is simplv supponeu ilL 
'lur 

w'*" 
;

,*:.T:j,"::.,i:ffi lrffi f f, "i'iLTJIi#d;;it''u*i*rstress''il'iliiiSl
:

(10 Marks)

along the deptrt-qT$ ur'l'urus*' "J1*lI* 
i

n,. * 
W 

,*r"Hiffi* derive torsion equation for circular t*ikr, 
i7 a. Write the dssumPtions made in 1

*$.*r*, .i5ik rigid than *tid ffiWf same material, t..*,lo'ln1rn., 
ib. Strowffit hollow shaft is strollQ-;**-- - - -,e 
lweight.- 

1*. 
* oR _r:-j_:-*, ,u*_; 

l- I

q*9 'nn with both ends fixed' (10 rMarks) i, ; ?T',:.,::li"T*ffi'ffi1;[ili'#,:TlffisTJT'ffi'.""qi;i*r'1"i* 
on"na **'o 

*, i
andotherenaaffia,,ippril?fi'trffifl*l ;"-Y- 

(l0Marr

Nii": ,*'qm i
u:;*i,rostu) _,-\i*fu"{ ffi:" I,,-,, ,_3;:*, j ,r:;ts Is, fi.;i- ,- -'- - l.4 ., hs ', .+,4-- l' ]

-*#:t* d,'% $ 
-" rvredtife-s j

r"'*.*'ua -- ,re*r'* :fl .+ .. ^. . n--^i^a, :, 'u*'i"*:i[r:.rt|;f, 5."rn riy'Sp." ,,,y *ouo,us orResilience iv) Strain t','J*til;,'*.4

*"'t'$ ' *'r'-o; ' ar of length lm is 150 Nimm'' The area of

b 
H1Tsffit*ffi_fi"i:':f# iillu,f,T.ffi1#'# ## ;*,ev stored intar i!

(06 Marksi

' { g ." .,' ''" i$'" 
^--,,5ffi* derive torsion equation for circular t3ill!"- .s'

'"\ - r :^L

t S'*.
F,di"

cross-sectiol{ and length 4{e snowu [l r 16'\</ \-/' - (06 Marrq

E = 2x105 N/mmz. .;'$**:s -, - _^^L r-------*t i
r*91,p" r-T-.1 ,tooraaa I-- ,r-:l j
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Derive an expression for StrainEnergy due to Shtt#effi (06Merks)

W'
OR d** , -.c r^:r.r#6 an,

c,

10 a.

b.

what do you mean by Theorie, or ruil#r6to*, important theories of failure and

explhin anytwo. 
*'T:::": 

s Y rxiarpuqffi*N,"*r,1$rY;[";il;#; it * aiurn rer of a bolt which i&qpFcted to an t ffi\
ffi;t; rn ut fottt of 4'5 k}'t using ffi Maximum Shear SgffiTn.otv'
il-il;;*****'Jflt1ffii"lT#qfu#*;il;ffi'"ffi8 (tzMarks)

Give theErastic lir 
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