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Fourth Semester

Part Time Diploma Course in Mechanical Engineering

STRENGTHOFMATERIALS

Time : Three l:Iours Maximum Marks : 700

Note : !) Attempt total six questions. Question No. I (Objective type)
is compulsory. From the remaining questions attempt any five.
g'd 6: qen ga frftcr ceq Fqio I (q-{gfrE nfl{ qrT)

3{H'qld tr q}s ceii ii n m-61 op q1 66 fiftvr
ii) Incase ofany doubt or dispute, the English version question

should be treated as final.

ffi:ff rorq i; €k s{?rqr ftqq ff Rrft tt eiffi qrqr b
qql o) Giftq ql{r qrdrnl

1. Choose the correct answer. 2 each

v& rrn or rqq fffrgr

I In making holes in a sheet metal plate with the help of punch, the

plate is under rvhich stress

(a) Tersile (b) Compressive

(c) Shear (d) Bending

.ift.r qeft{ qTqr qdd qrg A afl-e q{ d-q E-r"d T{Tq, Eiid q{

otr-qr qft-i-d sq* doi tu
(s{) f,.H (e) €ff.sr
(r) errsour (s) -qq

if ln a gradual loading if load is doubled then strain energy will be

(a) No increase

(b) Double

(c) Four times

(d) Eighttimes
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qR ofto qrq { cgs-d qTi d E} gqr or Rur vm a} ffi wef
qqoq tiff
(er) of{ gft +$

(e) d 5n
(F.) lTr 5-iT

(s) 3{rd T{r

u) If the number ofjoints in a per{ect frame is 6, then number of
rnembers will be

qR s{rqaf dn { tr ff €@T 616 esud ff {igr E},fr

(a) 7 (b) 8

(c) 9 (d) 10

iv) The point of contraflexure is one where

(a) Shear forces changes sign

G) Applied load changes sign

(c) B.M changes sign

tJr S.F and B.M. both changes sign

nft qffle-dq Gig +e t, fr's qq

(er) errocw qa or fr.6 q<oct tt
(e) rgm qR oT ft.6 qcrar tr
(q) Ei6{ onryf or fr't q<ercn tt
(s) 3{qsqor qa dqn dtn{ 3rlwf ++ 61 g6 ap6oar {t

l) One column whose actual length is 'l' and its both ends are fixed,
then its equivalent length will be

v6 HEq ffi qrwBo ffi 'r t 3fu qt.b <i-ii ft't otrq l,
irE Esff qqg@ dsr{ +fr

(a) Jil @ IlJ,
(c) / (d) ttz
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2. a)

3. a)

4. a)

3Flsquf ac{ dslr qr{ enryf at'ru dft-S t
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b)

c)

b)

c)

t3l

Define modulus ofelasticity, modulus ofrigidity and Poissons

ratio. 6

rj{ q..qtr?Idr grno, EEf,r yTi-m gq cl{s{ sTcrd ol qRqTE'd

ffFrh
Sketch stress-strain curve for mild steel and point all key points

onit. 6

Ig{'eTd bftr} qfr{d-ffi 3a'{gq'ilEn dprT sscr{1$ 5q
frffTi oi qerHl

What is a beam? Explain various types of beams with the help of
line diagrams. 6

errc aqr tz frft{ rfl{ ff ?n-ii o} Wa tft q< t eqHl{}t

Defure destructive and non-destructive tests. Give examples. 6

fi-+eff erfr+sff qfrquri d qfun&d ffFrn 3i{ qqb sqrdsuT

{Mt
Define spring. What is stiffness of spring? Name different ry'pes

of spring with their uses. 6

friq ol qfuiTRo fiffir ftirr ff gr-or +or &fi tZ ftft* c-6ri

* ffi,T b ilq q tsqh sqdrr ftfutl
What is strain energy? Explain in brief. 6

ffi sql trqr tz €dq d irryr$l

A 3 metre long cantilever beam carries a point load of 5 kN at its

free end. Another point load of 10 kN is acting at a distance of
lm from fixed end. Draw S.F and B.M diagrams. 9

\'6 3 {. 64 ltrffcr {q + qqiir ftt w s kN or ftg qI(

der srw< fti t t fr. ff Et qr 10 kN 6r A-5 v* ottrco tt
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A rectangular beam of 4O mm width and 100 mm depth is simply
' suppofled over a span of 4m. Ifthe beam is subjected to a UDL
of 6 kN/m on whole length, find the maximnm bending slress
induced in the beam. 9

4 *. ?i4 gq?iq qin 3flzrm6n * ff tr ffi # +omm
3i{qtG I 00mm t t Wr6 Xt @ qt 6 kN/nl rnT {rErfr.rFd qt{

drn tt {fl ?r{{ ii vq{ erlg-ooq rqq cftqd or i.In f,rd ott

A solid circular shaft transmit 90 kW power at 160 rpm. The
maximum torque exceeds the mea nby 25Vo . If the allowable
stress is 70 Nhun2. Find the safe diameter of shaft. g

fo o)-s grr+n anc-c 160 s.q.ft. q{ 90 kw area qrtB-d o-.S
tt stfbooq rA-.S 3rTX"f 3n{td {\ 25vo of*q tr qR e,.:qo
ckfs?i 70 N/mmr d el enrc or g*firo am sro oi r

One steel hollow pipe having outside diameter 25mm, internal
diameter 20mm and length 3rn is used as column whose
both the ends are hinged. Calculate critical load. Take E for
steel=2 x 105 N/mm2. g

lwro ff C-cn Et-sfr Td, &-{rsT qr6ir qlt+ 25mm aqr sTidftm
qrs 20mm derT oisr{ 3m t, or r<rrr ff a-€ sc{hrr ftqr fin tr
Esb +{i fti 6-.ia{ tr oifto qR srd ffMr dd * ffi
E=2x10sN/mm2efrFrlr

A simply supported beam 3m long is loaded rvith UDL of 3kN/m
over its entire length. Calculate iLs maximum slope and deflection.
TakeE=2x i05 N/mm2andI=2 x i08mma. g

cm s{f, g<rdq T{{ 3 4. ad tr qsff yt ffi w 3kN/m
or rrqB-dftd qR ft-qrefl-d tr afq-+-dq ard yq fre)q aro ffftrlr
qR B = z x los N/mm2delr I = 2 x 108 mmaE]r

5. a)

6. a)

b)
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b) Find forces in membersAC andBC in bracket shown below.

Frqfr1td ihe b srqqq AC q BC n {di fr.rurqr fffrr}r

7 . a) Distinguish between circumferential stress and longitudinal
stress in a thin cylindrical shell when subjected to an intemal
pressure. 6

faxn sr& ioqrmT{ +\ar ii 3{i(ft6 <rq il 6RUr strf, qftei-q

qft{d 3ik o5tc{ cft-{d { eiar *qE frFr}r
b) A bean of circular secrion of t 50mm diameter is subjected to a

shear force of 7OkN. Determine the maximum shear stress on
bcam.

yo TfloR qfiEdE ff eI{{ or qR{ 150mm tr {€ qr 70kN 6T

3rqsqui Td d.n tt {s fu qq e{U-rdq o{csqur qft{d srd
fr&ril

c) What do you mean by themal stress and strain? Write the lormula
for thermal stress and strain. 6

ilff'q qftdrc{ G drflq ffi t erm s-qr lrrfli t? nr{q qft-c-d

\s ft?ft Erd 6{i } q* ftRr}r

8. Write sho( notes on any three of the following:
a) Brincll hardness test

b) Factor ofsafety

c) Assumptions made in theory of simple bending

d) hincipal plane and Principal stress

e) Slendemess ratio

fl Charpy and Izod impact test

6 each
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ffituo q lt fr-di d-r w rifhs toqM frTMr

er) Bia od-rar sSeM

q) gtel 5otio

w) emnur iior b ft<id q rr+ G 3rqvnqr{

E) gcq vrnf, G gw rft'<-o

q) dgdr 3rJqrd

s) qrff q.i 3rEds mrg r$eu

-{'F.re<r-
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