
USN BM E3O 1

Third Scmestcr Il.E./13.'I'ech. Degrcc lixamination, .Irrne/.I ult, 2()24
Mechanics of Materials

Tir-ne: 3 hrs. Niar. lV1arl<s: 100
,'t"rttc: l..1nsv'er uny I"lL"E /irll queltion,s, r:ltoo.rin11 ONI: fult questiorr.frorn euch nrodulc.

2.,I1 :,lfurks,l.: Rloom's lcvcl , (': (.'ortrse out(,oilt(,.\;.

)lodrrlr' - I N'I I, (_

Q.r a. Defrne the lbllor.i,,ing \.r,itit ltcccs5arv ccluations:
(iii) Poisson's ratio( l) Nornta I strcss ( ii ) S hcar -s1 ress

lilYglg's modLrlr.rs (r,,) Thcrmal srr-css

l0 I,1 (oI

b. The tcnsile lcst r'r'as conclucted on a nrilc] stcci lrar. rhc lbllouir]u \\i:ls
obtairrcd li'()nr lllc lcsl ,

Diametcr ofstccl bar - 16 rr-rn.r . ciar.rgc lcngth o1'thc bar - 80 rnnr ;

[-oac] at proportionalirv limit 72 kN: Extcnsion at a loarl ol.
60 l(N 0 11.5 nrnr ; I-oad at lnrlLrrc - 80 kN : lrinal gauge rcneth ol'
bar'- l0-i nrnt : Diarneler of'the bar al fiulurc: l2 nrrr
Detcrrrrine : (i) YoLrng's rnoclr-rlus (ii) Proportionalitr, lrrlit

(iiil I'r.uc brcal<ing strcss (ir,) Percentaee elongiiriotr

_ _ __L1'l !,c1i411t1gc clcclcasc in alca

10 I,3 co1

OR
Q.2 a.

(

(

vrite thc relation bctr.r'een the lbllorvrng u,ith r"rsual notations a,',,1 iir.*,.rg,
i) ModLrlus of e)asticitl,ancl br-r1l< ntoclulus
ii) ModulLrs ol'clastrcitv and moclr,rlus of'rigiclity
iii) MociLrlLrs of'c)asticity.. rnodulus of rigrdity and bLrlk r-nodulus

06 t,1 co1

b. De finc tltc lirlJtrrr ing'
(! C;1L!q,] tgq,l (ii) Srrricicn kracl (iii) Irnpacl kr.c1 (ir,) Shrick loarl

04 t. r cor

C. Ilails laid such that therc is no stlr.ss in tlrem at l:1"('. Il'thc r.arls ar.c -12 rl
)ong. cletenninc.
(i) 'l-ltc strcss itt thc ratis itl .!(1'r(.. u. lrcn tlrcr.c is no ulkru,ancc lirr

e rprtrr s io rt.

(ii) "l'he stress in thc ririls at E0'('. u'hcn therc is an cxpansion alkrri,ance o1-

8 mnt pcr rail
(iii') Thc expansion allou,ance ltlr no stress irr 1he rails at 80.C.

Takc o" - I I x l0nioC" E . 205 GPa.

l0 L3 C0I

Module - 2

Q.3 a. Delivc thc cxprcssion lirr nonral strcss and shcar strcss,r,r, pli,l.. i,iclur",l
iil_0'{ulq to_thc Vcrrical axis in ir biaxial strcss svstcnr u.ith shcar strcss.

10 t,2 co2

b. For thc tu,o-dirrensiorral sLresscrl elenrcnt. sho.,,,'rr in lrig.e3(b). cictcrrlilc
the valr-rc o1: (r) \,{axintLnl arrci utinirrr_tnr itrinciperlstt.css
(ii) Principal piarrcs (iir) i\4arinrLlnr shcar strcss anri i1s lrlanc
Vcrifv thc ansrvcr's b_v Mohr's circlc ntethod

3r. M 
Pa

I;iu Q l(bt

l0 I,3 (_o2

I ot..l
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OR

Q.1 11. l)crire ari cxpression lbr circLrrll'crculial stless and longiluclinal sitrcss ibr ll
thin cylinclcr suLrjcclccl to art intcrnlLl pressLrre'P'.

l0 L2 co2

b. .,\ thicl< cylindel ot'intelnaI diarnctcr 160 nrr"n is subjectecl to an iulcrnal
11uicl pressr.rre o1' 40 Nrnrurl. ll' thc allowablc stress in the tratcriai is

ll0 Ninrnrr. I'incl thc rcqrrirccl ivall thicl<ncss o1'thcr c-vlinclcr.

10 1,3 co2

Module - 3

Q.s a. [)tlrw thc :;he ar firrcc
slrou n in F ig.Q51l ).

a nci ircr-rrling n.ronrent cliagraurs lbr thc cantilever

l0kNr0o t< N

B

Irir.()5(a)

10 L1 cC)3

b. Drarv tho bcncling rrorncnl aucl shear frrrce cliagram lor thc ovcrhauging
bcaur shou'n in I-igr.Q-5(b). tilcarll indicate thc point of colrtt'aflcxurc.

Oo kN

c
,-no kr.rlrn

10 L4 c03

OR

Q.6 A sinrply supportcd bcanr o['7rn span rvith ol'erltangs rests on sllpports
l,hich arc 4rr apart. 

-fhc lclt cnd ovcrhaug is 2 n-r.'fhe beanr carries loads
o1'30 kN ancl 20 kN on thc le Ii anci thc right ends respectively apart tiorn a

rrnilirrrrlv clistributccl Ioad o1'2,5 l<N,'rn bctu,ccn tlic supporling points. I)rarv
tirc shcar' lirlcc unri bcnrling nrorrcnt diaglanrs. l,ocatc point o1'

co nlraflcxurc i I' urrr..

20 L4 c03

llorlulc - .l
Q.7 it. Dcrivc the bending equation in the form of U

I

oE
YR

l0 1,2 co4

b. A sqLrale bcanr 20 n.rnr r )0 n.rnr in section ancl 2 rn long is sLrpportccl at the

crrrls. 
-lhc 

l-reanr lails rvhcn a point load ol':100 N is applicd at lhe ccrrtre o1'

thc beam. What r"rnilbrr-nly dislributecl loacl per nretre lcngth r,r,ill breal< a

ciurlilLrvcr o1'thc sanrc matcrial .10 nrnr w'idc.60 nlr clcep ancl 3 ur long'/

l0 L3 c04

OR
Q.n 11. Dcrivc an cxprcssitin iol scctir n nroclrrlLrs o1'solicl lcclangLrlar ancl circular

scctions.
10 L2 co4

b. Fig.t]8(b) slrolvs tlrc closs-scclirln of ir bcarr rvhich is sLrir.jcctcd to a shcar
lirlcu ol-20 kN. Drau thc sircar strcss tlistribLrtion across the ilcpth nraking
r lrlttes .rt :lrliuttt l)()inl\.

I l1a,ntn 
i

,+l

H
lL mfl Irrs.OSib )

l0 L3 co4

l()lJ

g- 4 k* l'"

I:'ig.(.)5(b)



BME3Ol
Nlodule - 5

Q.e a. i)cflnc the fbllclr.r,ing rvith necessar,v ecluations:
(i) -forqr-re (ii) Polar nrortrlus (iii)1'orsional risiditv

06 L1 co5

b. State the asslullltious r.naclc in lhcorr,- o1'torsion. 04 I,I co5

c. Derivc torsion ccluation in thc
- -l r (i()
lornr o1

ilrL
10 t,2 cos

OR

Q.l0 a. )cflnc the fir llori,ing:
i) Colunrn
iv) Lons colllul')

(ii) tluckling load
(r') Short colunttr

(iii) SIe ndcrncss ratio
10 I-1 cos

b. Dcrivc an cxprcssion lirr [:Lrlcr hLrckling load ri'hcu both c:niis t-,f the: colLrurn

arc frrccl.
10 1,2 (.( )-q

3 of 3
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USN BME303

Third Semester B.F./B.Tech. Degree Examination, June/July 2024
Material Science and Engineering

Time: 3 hrs. Miix. Marks: I00

t\ole: l. Atrsvter ttt.1'Fll/E.[ull qucstiatrs, clroosing Oltt:-./hll qucstion.fiom eor:h module.
2. frI : rtlurlis, L: Bloorrt's let,,el , (.: Coursa oulcontc,\.

Nlodule - I M L C
Q.1 a. List the thrce prirnary classifications o1'solicl matcrials. frxplain briclly thc

distinctivc cliern ical ltaturcs o l' cach.
06 L2 co1

b. Cllassify and bricflv cxpiarn 1-l'irtrarv atorric borrcls. 08 1,2 co1
c. Dcl'inc unit ccll o['a

strurcturcs (unit cclls)
cdec lensth (a).

clrrstal latticc. Naurc and sl<ctch
corln'ronlr, 1'rrcscnt in rlatcrials.

thc rarious cryslal
SIror..,, tltc valLrc of'

06 L2 c01

OR
Q.2 a. Explarr the lbllou,ing te rrrs

(i) Sizc of r-rnit ccll
(iii) Atomic packing factors

rclatccl to cr',vstal structurc:
(ii) Coorclination nurrbcr

06 L,2 c()1

b. Deterntinc thc Atornic Pacltrng Factor (APF) llrr IrClCl strurcturc (Unit Ccil). 08 L2 col
c. Classi{y ancl bricf'ly cxlrlain cr-vsta1 latticc intltcricctions. 06 L2 col

1'loclrrlc * 2

Q.3 a. iixplain thc tcrtr ciil'lirsion" Statc ancl hricfly cxplairr tirc various lrrpcs ol'
cJ i I'l'Lrsio n mccha n isnrs.

08 r,2 ca2

b. Statc and cxpiain I:icl<'s lau,s olrlil-lirsiorrs. 08 L2 ca2
c. Statc and exlrlain any tu,o fhctors that inflr"re rrce dillirsron llroccss. 04 L3 c02

OR
Q.4 a. Dcfinc the lollowing :

i) Phase ii) Phase cliaqriinr
iv) Solubility linrit.

iii) Phase cclr-rilibriurn
04 L2 co2

b. Explain 'Lcvcr rLrlc' fbr thc construction ol'phasc diasrarn. 06 L2 coz
c. Name and cxplain thc thrcc irrvariarrl rcactions that takc placc in Jrc-FcrC

phasc diagran-r.
10 1,2 co2

Module * 3

Q.s a. Name ancl cxplain the r,'arious rlicchanisnrs by rvhich tlrc nuclcation ol'soliri
particlcs in liquicl rr-icta1 occurs.

10 L2 co3

b. E,xplain u,ith suitable diacranrs thc proccss of prccipitation hardenins. 10 L2 co3
OR

Q.6 A. IJxplain briefly the fblloraritte hcal trcatmcnt proccsscs :

(i) Anncaling (ii) Nornralizing (iir) -fcnrpcring (i\') Nitridin{-r
16 L2 co3

b. What do yort r-rnclcrstand b1,'rf il jgal t';tdiLrs {hr nuclcation'.) 04 1,2 co2
llnrlulc - 4

o.7 L, Classify thc various sur{acc coatins tcchrticlucs uscd in sr.rr'lircc cnginccrinu. 04 L1 c04
b. Briefly explain Cllrcmical Vapour Deposrtion (CVD). 10 L2 c04
c. Write a note on l-r"rbrication and bindcrs. 06 L1 co4

OR
o.8 a. Briclly cxplair, thc pou,dcr-rnctallirrgy process usins I'lorv chart. 08 L2 co4

b. Statc and brielly explain the various rncthocls o{'atomiz:rtion processcs usccl

1br preparing the n-rctallic po',r,clcr.
12 L2 co4



BME303

Module - 5

Q.e a. What is thc ('hernical Cior.nposition of grey cest iron'/ Show the
r-nicrostructrrre b;- stating thc various propcrtics atrcl ltses of grey cast iron.

06 L2 cos

b. Namc thc various ailoying clenrents and thcir influcncc ovcr steel alloys. 08 L2 co5

c. IIou, arc copper alloys classifiecl'l Dcsignate ancl statc thc properties and

ruscs o1' copper alloys.
06 L2 co5

oR
Q.10 :1. llorl, conrPosilc rtrtrtcrilris urc classif iccl. Statc tlrcir cunstitttctrts uscd. 06 L2 cos

b. Nanrc arrcl lrlictlv cx1;lain the larious l],pcs ol-llbers ancl tratrix materials

Lrsccl for Fibcr lLcinlirrccs Plastics 1l'l{l)).
08 L2 cC)5

l:rplain thc proccss o1'obtaining Nlatcrral data. 06 L2 c05
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USN Bt11tt304

Third Semestcr B.Ii,./R.'l"cch. Degrcc Ex anri n il tion,,l u n c/.lulv 2{}24

Basic ThermodynamEes

Tirnc: 3 hrs. i\'Iax. N4alks: 100

,Note: l. Art.swer uny l:ll.'li lirll qrtt,.tlions, t'hoo.;ing ONE.full rlttestiort.frrtrn atr'{t mttdulc"
2. i\I : ,lltrrli.;,1,: llloortt's levL'l , C: Corrrse out(ottt?.\.

-). (.ise o_f tha thermod.t'nnrnic rlotl hottk is pcrntittcd.

I

Module - 1 l{ I, C

Q.1 a. Dcllne Ze roth lan of'lhcrnrocli,'ttantics. ) I,1 c()1

b. \\ ith neat cl iagranr. erplain the u'orking ol' constant t,t)lture sas

thermo rn ctt:r i or nteasu rcrllc n t o I te t.tr1t crit ttt t'c.

B Li col

C.
'lrvo CelsiLrs therrrorncters A irncl I] agree at Icc I'oint ancl Stcattt poinl ancl

thc relatccl crluation is I,,l-+MI-,,+NI;, rvehrc L. i\''1 and N rrc
constants. \\/lrcn iroth lher nrontclcrs are itnttrerscd in l'lLt rtl .,\ rearls l(, ('

while tl reacls 25'C. l)elenrinc thc readine ol'A rvhcn [] rcacl-s 37'1 ('

l0 I,3 col

OR

Q.2 a. Drstinguish betri'een lteat attd tlotli in I'hcrntoclrltarttics. 4 t,1 col
b. I)erive an erpression lirr

aciiabatrc proccss gilett hr'

clolc on i1

lhe rron-1lon' displaccrrenl rr'ork tiirnc clLtr.in!

[)\' ' C 'l o a closcd ,sv5lg:11i ]50 k"l ol'rvork rs

6 1.2 c01

(:. If'the inrtral volLrtt.tc rs 0.h nr'ancl ltressLu'c o1'sr,.slcttt yarics as lollo\\,-s

I) = (8-.1 V) urhcre l' is ltrcssLrrc in irar ancl V is volirrrc in nt'. L)ctct'tttirtc

the llnal volume anci lrrcssur.e o1'thc systcnr.

IO L.l C(}I

\'lotlrrlc - 2

Q.3 a, Slrorv that enct'gy is a properLv ol the svstent Dtrllnc lhc sprtc:if icr heats al

constant volutne and constarlt l)Icssllrc.

10 1,2 co2

b. A prston ancl cylinder uracirinc conlains a llLricl s)'stcltt. u,hich llasses
throLrgh a complete cvcle ol fbur itroccsscs. DLrring a cycle. thc sLtnt o1'all
hcat transl'e r is - I 70 kJ 'l'he svstctu conrple tes 10() cvclcs 1.rcr nr itt

Cfomplete the llllolving table shou,itrg thc nretitod lirr cach itctn. artd

compute thq 1- u orli LrnKWlrct ralc 01 uorli OLr tn

I)roccss Q ( i{,lrrnin) \\I(K.lr'nrin) A[(K.I, rlin )

a-b 0 2.110
b-c 2 t .000 0

c-d -2.100 --16.600

d-a

10 L3 co2

OR

Q.4 a. Apply steadv Ilou, cncrgri crluitlion to cach oi'tite lbllou'inir
(r) lloilcr
(ii) Nozzle
(iii) C'critrifi.rgalpr,rrnp

6 I,3 ((.-)3

I ol3
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b. ,\il ilo*,s steuil ilr lit ihc t-alc o1'0.5 kgis throuult rttt air cot.l-lpt'essor, entcring
;rl 7 nl,'s r.'cltrciti'. i00 l<l)a plcssLrrc iirtd 0.!)5 rrt'rkg trolLtttte arlcl ['rrving at

5 nr':s. '100 l(i'rr rrrrtl 0.19 ln'r'kg. 'Ihc irttcrrrtl encrg]' ol' thc air lcal'ing
9-i l<.l.,lig greutci litittt tltrrt o1- lhc air ctitcr'ittu ct)olille u'ater in thc

conrplcssor juclicts libsorbs hcat il'tlnt tlte rir lLt tite ratc ol'58 l<\\'. Ciomputc

lhc latc ol'shaft rl'ulk inpul to thc air irt k\\'.

7 L3 c02

L. Steant at ratc o1'0 -12 kg,s ancl entlralpy o1'2785 l(.llks ancl a vclocitv of'
i-1 .3 rr,'s rs sLrpplietl to a stcaciily opcrating tttrbittc 'l he steant lcaves the

tLrrbinc at l0U rr,'s liirri ar cnthrtlpl, of 2-sl2 kjil<g l'hc Inlet pipe rs 3 nt

abrrvc thc cxit pipc. l(atc o1'htat loss 1l'onr thc tLtrbinc casing is 0.19 k.lrs.

\\ hiit is lhc pori ul. rrLlil)ut o1'thc tur.binc'.)

7 L3 co2

\'lodule * J
Q.s stal.nrcnts o I' ll lalv o1'

staicrrcril is cr1 Lr ivalcnt to
il" State the Ke lvin-Planck and Clausius

thermodyramics. Show tliat Kelvin-PIanck
CIaus ir-rs staterncnt.

l0 LI co3

b" Prove that COPs.rl pLn,p = 1 * COPnerie.,otur. 4 L2 c03

C. \\'hlrt is thcrnral ellerg\i rescrvoir') lirpilin sourcc lnd sinl< 6 L1 co3

OR

Q.6 ir. Slrori, lhal entr.ol)\' is a prol:e rty o1'u systerlt 6 L1 c03

tr" Sllil.c anr-i pror,'c ('luirsiirs incclullilv. 7 L1 c03

e" ,,\ hcirt ensinc is :rrpplied u,'ith l-5 i2 l(.1,/rrin ol iicai xt 650 C altcl the heat

rc.jcctions takes plu.u ril ll,)() C l lrc lirllori'ing rcsttlts \\'ete reporteti .

(i) 867 l<.lrrnin o1'heat relectcri
(ii) 101 5 k.l, rnrn o1'hcat rc'.jectecl

(iii) l4L)4 lJ,r'nrrr ol heat lc.jcctccl.

CIlssrl'1,r,r'hich o1'ttrc rcsults report a ruvcrsillic c),cle. lt.rev'ersiblc cycle or
Irnpossibie c1,'cic.

7 L3 cC)3

l'lrldule - .]

Q.7 ir" i)clrnc thc lbllori,ing (i)Availablc clrcrgy (ri) iJnavailable energl,

1 rii) i:ilccLivcircss 1ir. 1 lrrl cr srbrlity
8 L1 co4

b. ,,\rr cr1;anris throug.h a turbinc ll'orr -5()0 l(l'it 5lU ('to 100 KPa,300"C
[)Lrring crpansion 1() ](Jikg ol'Irciit is losl to lirc strrroLrndings r,i'hich is al

98 Kl'a,20'(i Nrglt'cting thc kinclic clrergv and potclttial cnurgy cltanges.

I)cLcrrninc pcr liu oi'iiit-
(i) lhe tlccrclsc iir rvliilabrliLy (ii) 'l he nr.irirnunr uoli<
(rri) l'hi' lrre i,crsibility.
iiot rtir takc L',, -. 1 (X;5 kJrliSK. h - ('r,'l' ri'llcr"c Cl is coi'lstalrt antl '[' is in
ilrsruc l(clvin

12 t,3 co4

olt
Q.8 it. {)cfini-- clr,'rrcss 1i'rcrion. \\'ith l nci-il siietclr. cxplain the nrcasurcmctrl ol'

cir'\'rress fractrorr oi steirrll by Lrsine separatinu irnd throtllinu caloriurcter.
8 L1 c04

b. [)c i-inc thc tbllowin!r
( i) Purr subslancc
(ii) 'lriplc point
(rii) Criticul pririrt

I

6 L1 co4

'()[ )



A vessel ol r'olLrnrc 0 0.1 urr cont;i;s i nrirtLrr.i ,rf ,.rrLn."rrccr ,i;;;ii
sltlttt'lletl sleitn) itl ;l lr'ntlr\'t,tlilt.t,rrl'li1t ( . I'lr., lt.lir:: ol llrt. iitlrri,l Irr.C,Cnl i,9 kg Firld tilc Pt'essLtre. thc nrass. tlre spccific volLunc. thc cirthalpv antj th.
cntr0py.

a. SIrrlc lrrd cxplairr [).ilton'. I.ru ,,t'ptrrtill 1.,,a.sur.',.11](l \iltilu1l.. lrri ,,1.
adclitive r,0 lulles.

b. A mixture ol' 0 .5 kg ot' CO: ancl 0. [-a N, is i"*p,.rs.ii-t"r,i
Pr =l at,r. Ir - 2ft (-to [).. = -i atrr in a polvtropic 1rr..ccss lbr whicrr
n : I -l I:ind. (r) lrrnal rcnrllciarurc (ij) \\iork (rrr) llcat transl,;r.
(iv) changc' irr cnlrryrv. ,\s-sLr nrrr c,, lirr'(io; rs 0 g2 I l(.r i<gK arrrl (.1, lirr.N.
rs I.017 K.l'kgK

[]rpl,rrrr tlrt li,ll,,rr rrrr,

(i) ('orrrpressibilitvfircror
( ir t itcti trt'e tl plol).'r'lr.'r
(iii) l,aw o1- corrcspond ine stalcs
(iu) (lcneraiizeci conrprcssibrlitychart.

Bn,i U304

One kg of'CO1 ltas a volLrnrc ol' I

Lrsing.
(i) Vander \\,aal's cc1 rralitrn
1 lt ) I.ie,rl l:t. l.'LlrLll t(,rl

('ontyrLrtc thc pressrrrc

J OT -1

CO,l
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