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W dEE e10).rs rud d*-rIB. \:l \u/
\ P .sse&,^;-2 a. Deri.t4fon Expression for vohffi{train of a rectanqi#/prismatic bar subjected to single

direct t&a (p) or direct normalHffiss (o). - .ffl ,.. (08 Marks)
b. A bar of 20 mm diameterfs srfojected to a pull otrU+; . The measntlad'extension on guageA oar or zu mm oramerer{s suDJecreq [o a r

tength of 250 mm is-€:"D mm and cha
(i) Young's modulus -'dip" Poisson's ratrog

tliameter is 5 mm. Determine
lk modulus ."(iY) Modulus of rigidity.

.r"* # (08 Marks)*%"ru .q*. (ud vrarKs,

d* s MoffiW *ry*il'
3 a. Define : (i) trjpcipal stress ffi rrincipa@{ryne

(iii) Ms4imum shear stresgry*'t' (iv) Plane of maximum shear (06 Marks)

b. The state of6itr$s in a two diqpnkffialy strissed-b"p=$ytt shown in Fig. Q3 (b). ietermine
graphic#lly_(by drawing Mo@ircle), the priqoiffi.itresses, Principal planes, Maximum
-r"-- *ff{}ffil;t ^-,{ ;+. ^to-oo M- 

*J qffi " /1 n n.rorrzsrand its planes.*.ffi.r
ffi d*1'"'{i\ "€:*,

r, Eb
s i$rnl,

n * ' :& ,tl {ff6-rYl'l 
4.Y

'@ , ffi{dj] n,ivtl_rau*r,*. 
I@v #.q-, l1 @ ll I.*,' rJfu,. 

_ llo*-* L-+
tffis d ^ q**iffi:f

-- \S€. ''*\--fi#ew\"* '"w) 
IP Eout*T "

(10 Marks)

4a.
b.

.4-

.,q#* Fig' Q3 (b)

#*,F oR
Derive an expression fd?eircumferential and longitudinal stress for thin cylirlder. (08 Marks)

A pipe o^f 500 mq infernal diameter and 75 mm thick is filled with a fluid at a pressure of
6 NA{NZ. Fin{xt[drynaximum and minimum hoop stress across the section of the cylinder.
Also sketch tffial pressure and hoop skess distribution across the section. (08 Marks)

I of2



ModuIe-3

5 a. Define and explain the following types of load: .*ffi
(r) Concentrated load' *5 -

iiO Uniformly distributed load' * I s b

(iil) u;tfbrd; varying load' {='\"Ew (06Marks)

b. A simply supported beam 
"f 

b;;;h 6 m, carriet pofr*pdA 
".f.3 

KI and 6 KN at a distances

of 2 mi,oi - from the r.n .rla. i.;;;il;ldqryerB; and bending moment ttlrrrffi.fr;

the beam. d.F% 
*

o.&*df ..*1"
6 a. Write bending equation.and exptain eacffi4r@Ton with units' Am ffiassumptiont#f;

in theory of simple bending' .*%'' -. 
**

b. An I section has the following dirgMior{s. Flanges 200rnmx l&nm ; web 380mm x 8mm '

The maximum shear stress d;rffii" ttr. b;m is 2o_Nkffin'?- Find the shear force to

which the beam is subjected 6d$' ## (08 Marks)

'.e-Y# *ou,,,.-' p 
'*/

"$
i a. Derive torsion equatior-q1vi*U$ruutffiifffrilStat9$de*assumptions 

in the theory of pure
(08 Marks)

torsion. ,*5 fl*\iP
b. A hollow shaft havinffiternal diamet er  }oh:Fffi tlr':ryl dTit::ti"':'"t3t:.111 :*X

15AU34

(08 Marks)gxl04NluHm%,. u 
*

tt't' 
**& OR .fq* - t .rr-- ^^r..** '

8 a. o.rwffiHxpression for Eurepffiicai load for a cffi when one end of the column rs

fxed anh the other end is frtt' [ 
ry ]* - 

*-4ffi^ . r- - ^ ,i\.,--^-. ^" lo,l H-i}fxed and the other end is tiee' ' I * -.*-i
b. A hollow cast iron columqwffise outside arame#e#&O mm has a@kness of 20 mm' It

is 4.5 m t""s J; i'"f*A&*;;;"Jr.Z.r."GqgrUr' |oad 
by S1[in''' formula using a

factor or rur.tv? 
'iffi;il;;ffi;'#q'*d" and, the 

::'tol'n lller's 
and .T'i'-:

'l*e 
f. = 550 *m$l o = JL.,,r-.' *iflq Rankine's formula and

".J ' r6u9\ \)fucal ruilsD. 
^{* 

rc -::S- , 
1600- jq*\ s* :r* ---fu4ffi*

._,-_f-ffi:d$ \ @ qd. (O8Marks)
,h# **s lq&u d dfl*=al 

k*iW^drrla-{ d*
sl%, *:' d
"*n$Ug@ ***',"r*ilI. ,'*r-& " ffifl

@. , - Lr ^ ^-^*, *#*"r, 

- 

'ffisffies (04 Marks)
a. State Cas{igfliro" theorem |ffiI' ,*ixff"
il. #fi*trd#.:*.gy and morysjof resilence' . i] *u 1 1oo mm is 100 

(04 Marks)

c.rheffi rmu*'o:J';;;dffi %B;ffi t*!ry11r:1s'h^:*?"ffi :"i:^1*#';}|:#?:

A norow s,a* r'a"ffiil 
tir. -r,L-"f.and*exiernal 

rliameter of the shaft if the shear
,.,"ryr'J,3t#1"*"Sffi 

oo Nl*-, .ru *[#-# i, " i*eih ir zs m should not exceed 1.3

iffid'it."S&i.no* torque ueinffi*greater tf,an mean modulus of rigidity :
degrees. The

e x 104 \rru*,

;f c*osi.:':,.T iillfHrye as shown&

bar if E=2xr0&il"** Cr) W
*.# o:' {' 

*..
q\h'| 

I 
.*

", "dF 
-

$il "{

" 
' #q" ,T)

ffiW:
s.i+h;:,

;;d";;-ld*lqq(.i Calculate the strain enersy stored in

r**$.- (08Marks)

10 a.

b.

Explain (i)
Determine t
length L

e##,?:{tu

o*duqh '

"4"

,4>ffi.*$e

,\

-*ffig *sdr d
ssqd.- * lses**

+ toomm >p ..__f,CImo-.+l

Fie. Q9 (c)

OR
principal stress theory. (ii) Maximum shear.stre*:T:f: ilY:-:]

;#;;;;;;; lil;.n..tioo at the free end of a cantilever beam of

a point load W * nt_{.: :rf
2 of2

(08 Marks)


