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vfrw lthedq q Ovqdt t
There are lhrcc sectiotts h the pory /, B and C.

efi totnaghtwr*vtqt*d r
Answer oll the l0 portt of the question No. I in secrion A. Each pa cafties
onc rna* ond all l0 parts hdve objecrive We questiont.

fl6r 5 ar{4/50 lql I cdt dfrg t
Answet qty 6 questiohs ou, of ,he E questions in section B. Eqch question
carries 3 ,narks and to be ansvercd within 5 lines/SO words.

gqt ltf,a/t,qwltfitdfrq t
Aistrer aiy 1 questions out d lhe 6 questions in section C, Each question
carrid t rnattr a d to be awvered within 1S lines/150 wotds.
fii ewq * €* tnt d. m w sN aa Affi r
Solve all the questiorc ofo section consecllrively together.
qH cmotl l,ra (H & fuh I riM WaE fr ata I r
Only Etrglbh version is talid in cae ofdiference in both the ldnguages.
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SECIION - A

(D rPdrcrtilniftrqlr6isdt
(a) fdra
(c) rc,rTerl Iqis
The term dcfonralion pcr unit lerBth is applied for
(a) Stress (b)  Strain
(c) Modu&lr of clssticity (d) Forc€

(10f4) PTO
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(iD l-f,I€llguli63r{cr(t

(2 of4)

(a) rfdrdiftft O) vFdTdtrydEri
(c) f{6qsr i x3 cqli (d) scA-ft s:fl
Modulus ofelasticity is the ratio of
(a) Stress to strain
(b) Stress to original lengrh
(c) Deformation to original lenEh
(d) All ofthe above

(iii) qfr r ++*E{ r<e * gm ft ft w ft -g vn i d se ftg un * *i ;rdq rd t'n
(a) {[q G) qRi6q
(c) tm*crm (d) qnt 3rfu6
A cantilever is subjected to a point load at its free end then the shear force under
the point load is
(a) zero (b) less than the load
(c) equal to the load (d) more than the load

livy eR vi:*dr fog *t fe-6, t vtl
(a) 5& (d fr[ {q(dr i t Ol ii+a qq'f fsr rqa-dr i t

(c) T-& r-d 3r&6-dc t | 1a) {or wryt eft-*-rr I r

The point ofcontraflexure is a point where
(a) Shear folce changes sign
(b) Bending moment changes sign
(c) Shear force is maximum
(d) Bending moment is maximum

1v; q6 Arffid{ } Eff ti qr t{R d,nqr qR i a's 3{k6-dc d+s{ cFd{d rd-{ A,r
(a) fffi(tc( (b) Bc{iF tc{
(c) :rEr#{ 3r{ cr (d) lEd +< c{
When a cantilcver is loaded at its fiee end, maximum comprcssivc stress will
develop
(a) at bottom layer (b) at top layer
(c) at neutral axis (d) at cente ofgravity

(vi) q6 'd' qr,( * Tnr6'R 6'rc + ftrt srrfft crci6 ET cn trn

tar Sa2 1tl $a3 (c) Adr (d) #d4
The section modulus of a circular section of diameter 'd' is

,t.n.,t.n(a) Jrdr (b) tdr (") EId' (d, Ad"
(vii) qc F IiTn Sivsd-qn oqrfi q< grfra qR drnq| crm t i qr* orrm | fu qt cqrqri-

(a) isq (b) orc6qq G) cG (d) rci-ff sS
When a closed coil spring is subjected to an axial load, it is said to b€ under
(a) bending(b) shcar (c) torsion (d) all ofthc above
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O) isc
(d) 3ci-nti6ii1tfr

Iength and torque a hollo'*' shaft weighr is 

- 

a

(b) less than
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(viii) scri vErd, eqri a?rl {tgq'f + ftC Ss dud flt 6r l{R a( IINe

fiTr t

(a) iofoq
(c) tscr{
For the same material,
solid shafr.
(a) more than

(C)  W (d) q{r

(c) coual to (d) none ofthc above

(ix) q6 Erd l-fi{6R 6t{r { :rJM }ifrrd !F qit6l frra EI rgrn tnn

@) 3ta (O w (c) l/3 @) a3
in a thin cylin&ical slrcll thc r*io oflongitudinat str€ss tio cirramfqcntid st'rs6 is
(a\ 3t4 (b') 'tt2 (c) tt3 (d) 2t3

(x) q6 rtco< fcq ii f+sot sqr({q t t- 
(8) +a +f,{r5t6tr O) qiral ttr{r*R Etr

A boiler is example ofwhich from the following ?
(a) thick cylindrical shell (b) thin cylindrical shell
(c) sh8ft (d) beam

+fli-{
SECTION - B

'rre-a' qi 'o-&Cdr o) lidq n qreEn 
t

Explain in brief 'Ductility' and 'Hardness'. (3)

arftq cfo{d 6} ('{ Tqrtr<qr t*'r cqgrgn t

Explain themal stress with an example. (3)

g< srraRa uaauri;+ffiqr rnql s-d{sE*Rri t

Differentiate between simply supported beam and centilcver beam. (3)

q6 {a 3ndft-d q(q 6 dr{Tt 3 mt lsr{ 3flEq i I m610c{ 5 kN 613rfr+Bd
lTR dq {a i r q}i] 3Trqq] c{ fdPfiqr n6 6Frt t

A simDly suDDorted b€am of length 3 m have a point load of5 kll at a distancc of I m
to- i'.ii ,uipon. c"tculate reaciions on both sippons. (3)

c.d r&q iql nefl 3flTld qrqio +] qfurfta ffffrt t

Defini neutral axis and modulus ofsection. (3)

!tr {r\t EII 150 r.p.m. \R l0o kw {Ifr dqlta 6(S t r lrlte vr rRriu-* erqf 'r'
fla ffM r

A shaft is to tsnsmit 100 kw powcr at l5O r.p.m. Calculal€ rcsisting torque 'T' on 0rc sttaft' (3)

q-(e +fiTqtt 6tr nqr d2 to-rmn +1n i sr<{ €E fffti I

Differcntiate between thin cylindrical shell and thick cylindrical shell (3)

9. Blsnifi Msrczlf6q g+qqqd slTtuirrn*Rrt t

Find polar momcnt of inertia for a solid and hollow shaft' (3)
P.T.O.
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t{!rr - S
sEcTtoN - c

10. T6 qgnd 6 :.0 m a4 ilrlr 1000 mm2 rrE[el-6ra 6 gg qt go kN 6,1 3Tfts
qmfua a-qrq (fi qqrqr'rqt rqfr r or qn zoo cpatdoqi{qfrdffiwlur
qr rlra 6ffri r

An axial pull of 30 kN is suddenly applied on a steel rod 3.0 m long and 1000 mm2
cross sectional area. Calculatc the strain €nergy stored in rod. Take : E = 200 Gpa, (S)

l l. fti- l i q{t} Ti gq 3Trciftd rrrc * fuq o'dc rfl sftc (sro) aEr i6{ 3tT{,1 3ntc
(BMD) q-{qi 

I
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12. q.[ 3TFkIFET( rIGI 6 ff 60 mm a{r 116rr{ 150 mm t I qG 4 m Apd c{ g<
srdftd t I q(I q( 4.5 kN/m sr f.6rBR ffid r{R (uDL) drII t r qrc t ydq-ri qfo{-ilc
ifirftTdiln 6Rri I

意1庶鶴亀潔ξξ輛盤協乳冊洲』認e:酔圏昭隠Wl,瑞
ccd ln bcam                   (3)

13. qs alR vrw 6r skd qr€ nn 6frri, ki 5oo r.p.m. rR 20 kw nRt qifud 6,d t I

ft eqil avsrw ftro el sH 60 N/mm2 ittnvrw+ I m cEr{ { q-Cfu t6{ 6i"r
t' t t 66ar Suric N = ao kN/mm2 ql 

t

Sclect 8 suitsble diamerer ofa solid shaft to transmit 20 kW powa ar 500 r.p.m. If tbe
allowablc drcar stress is 60 N/mm2 atd allowable mglc of twi6t is l" in one mctcr
length ofshsft. Modulus ofrigidity N = 80 kN/mrn2. (8)
qif, l2oo mm Enq 6r te*mn ciqd{ ro mm *6 da *e t qrqr {qr t rfcerlelq
6r (rrt 2.5 Mpa t I dz t sRq e3U lfdq-d Hqr qfufrq rfd(fi 6r cl? drd 6fti I

A cylindrical boiler having l20O mm diameter is made fiom I l0 mm thick st€el
platc, Tlre prcssEe of steam in boilq is 2.5 Mpa. Crlculstc loncinldinsl and
circuxnfqcntisl stcsses induced in the platc (S)
(i) S<isr{+ fsqra6qwdr(ffiM I

Writc sssumptions made in rhc theory of simplc bcndinc.
(iD c6Tde HroR uin * fdq sjtri rfrr-d aqr qnrni yftrra m r) n, {r

rqfta *H r

Dcrive an expression to frnd longiMinal md circuDfcrcnti8l stcsscs for 8 thin
cylindrical stiell. (+1)
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