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Paper / Subject Code: 51621 / Engineering N{athematics_Ill

(3 Hours)
Note: 1) Question No.1 is compulsory.

2) Attempt any THREE from the rernaining.
3) Figures to the rigitt indicatc ful1 marks.

Q.l A) Find the values of constrnts a,b,c and d if
flz): lxz + 2axy + by2),+ t(cx2 + 2d.xy * y2) is analyticB) Find the Eigcn Valuc o| 43 - 3A2

14 6 61
WhereR:11 3 zl[-r -4 -31
Find the Laplace Transftrna of t sin at
Find the Fourier scrics cxpansion for f{x; : x defined in (_1,1)

IIL[r r)] = F** Ftnd Ll e-3t f (2r))
Find the Fourier series erpansion for f(x) : x defined in (-2, n) with period 2z
Find the analytic function t(z) lvith the real pal.t s: x3 - 3x'y2'+ 3xr'_ 3y, + 7',

Show that the function u : x3 - 3xyz ishannonic function. \.

Hence find rhe corresponding analyic function and harrnonic conjugate.
A string is stretched and fastened to rwo polnts distance L apart molion is
stafied by displacing the string in the form u :asin(p from which it is
released at time t: 0- Show that-thedispracement of a point at a distance X r

fi'om orre end ar time t is given by u(x.t; : a sin (T) ."rfTl
Obtain the Fourier sedes expansion of f(x): lxl-wl,ere _i . * . o

Q,{ r\) Find Laplace rransforrn of e-at Ijusin3uclu
B) Find Inverse Laplace transtbn.n of ,2'*3
c) verifv cavlev - 

".,,,,,r"r 
ti....;i;nl: matrix A and hence find. A-r &. A412 1 1r

rvlrereA=lo 1 olI i;)
Q.5 A) Solve by Crank-Nicholson simplified lomrula * -rU* = O ,0< x < 1

subject to the condition ur0.r) : 0.u( t.r) : ,00,1 ,,-.0, 
jf 

, n = f \.
for one -time step.

B) Find the inverse Laplace rransflorm of toe l't)

c) Shorv thar,r,.,,,*,o e- l? 3 1l ,.;,;:::,,,,r,.
LL z 7)

Find transforming matrix and diagonal Matrix.

Q.6 A) Evaluate [f, ,-rt t si.nt dtusing Laplace transform.
B) Find the solution u! : ,,* subject to u(0,t) = 0,u (5,t) : 0,u (x,0) = x2 (25 _ x2)

using Schmidt method taking h: 1 up to 3 seconds.
c) Find the i,verse Laplace transfonn 

"r oi; usi*g convolurion theorem.
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o Question-l is compulsory. ,,,it' -" ,,'l''':- ."" 
-.:,.

.,,,+. ..*, , .. i.,t Answer any threefrom remaining/ive questiorlsi'.- .i,, ' ,', -t ,.:' ,.,.,"
o Assume any surtabte da'*,, *r"rii"lffi"iri,,u"ri"rttf,y the ,r*u,)rru*ofin* *odu',|"' :r,i'll;

should be clearly stated, ..;....: ..'.''" .,:t' ,... i':: r:,::,- -'","
o lllustraterr"rrr."rrirr*rnet:i"n,.ni;r"ruqrliu"a. ..,.';,,,,''..' .+.'' ..,-, 

t" 
,. .''. : .*1 .i.."

...;I,' .,-,1'' .rri .,,jr,: .,.,1.,,- .'- ,",,,," .ri
I Answer anyfour of thefpitowing; : : , a" .. '

a' A btass bar with a,c"r1iss sectiplr area of LH'00 mm2(ai"a of eqlire bar) is{tibjected to.*iut ro.ol 
'1os;

as shown in Fig..I:'Determind,,iotal elffition of.1he bar. rrrc r =l.05Kio5 N/mmjl' r :

II a)

',t":

.

;l
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Paper / Subject Code: 51622 / Strengtl-1:51Mat$f.tals

t'ir tl-' ';"
U b) A 10 m long overhanging beam is loaded as rPAh io nig;.,3. Orte#i"
' bendiLg moment with SFD and BMD Aagruqi$"arious.-$aiient poini.'*

til.:

(10)1

,^,\.]]

Fig.3.;f'

"' i:| 111,. +t " ....5. ..:',, i:, ^ ,.,;',t' n:_.,is constant. -.iii ' ,:i.:,' .;i:' .;:,{' ..:)' . ,,}' :: :. . ,., 1,,' :!

rV a) At:.al'iertain ngfrt in 
" 
ru$rd -ugxiil tnt

I :t"

" ,r'.' E4ll7 ,tr;ii'' .i,:t'' Pzge? of 2

.,i"^:

.;uyXtZZV++f S F gXBZzY 4 48 5f'9X822Y4485F9X82y4485 F9

..i,t' ' Y j^a, ,ri::, "5'-:?;."' ,:1"'' ,i.
III a) A column of timber, with a.i,iition of i0 .m x,/i cnr andtength offm has bofi bnds fi4qg.' (I0)

If theYoung's modulus fo1-timber: 175 kN/mq*i'Detendpe;'i) Cripplihg load ij) Safe load for ,::
column if factor of safety*i 3. i :.. ,il' 's ,' '

.,.1,1 ^', .' r'.{' ", ,::' .:.1'* .r"r.. . it' . \
m b) A simply supportea 9e,l* of span.l0 m, canies loads 6 shown inJig. 4, wifh a hinge support at {10)

A and roller suppogqai B. Delgn:rine thexJilpe at ths.;rcilds anfuiiflection-$noint n,tonsider pllr'

(1 0)

principalqlanes

.:-,ii' ;rbivn trre.lihrmissi$il"iress as?i Nrmml.';;- ,iii:li' .:": ,,1: 
a'

a.:i ..j*,, ..: ;"(' ,:..."- "* .ro.*] ,.'.-,' ii:i,

..:.ji;" 
^ 
If$ A ttgpl'toU" of3,0"i;m exteraal aiametEpma 25 ffinternal.*i."t", u*dos"u a gun mgral rorl of (10)

$:" ,*_l* 20.4t{h diamet4t'to whiq{iri is rigiA$.ibined at oibh end. $hb temperi'ture of the whole assembly

,;,' r' I i$:140"C e{f,,the nuts cl'ttre ro{r{re then sorewed tigh-$f on the,euds of the tube. Calculate the

. ",'r' , ,lintensity of stress in lbe rod whefi the com+.rbn temppraiure has fallen to 30"C. The value of E for' ; 
, 

ji steel *Fg* metrtl.ii Z.t x,"td3 Nlmmliiiia 1 x l0i"N1nrm2. Tiie linear co-efficient of expansion

$Ii'' *,.' forqiidiands"_1gg:hetatis.ld:x to{ny*c*d-"Lr1lroangajd. r.,lii 
. ,ri V U1 A qast iroa Qpbke! subjccted to berrding, has.$cross-section of an 'I' shape with unequal flung"r.t 1t0;

,.'iyb) A*lqttermaiagf 90cm^@iiretercqltainswa*,Idtapresst*eheadof ii0m. tf theweight (I0)
."i' ' ,aliiiity of yrdtir is 9Sg)tom3, deq*inine thqitiicknesq.d"f the metfik.requiredfor the water main.

1]il' . *f rlre cornpresslve sgrss u1 TopIlange ls rqtr rc excef&rI /.) N/trIm', dctermitre bending mometrt

_,$ ' .:lix-ihe se*in can withitand- tafttdimensi$us of I se$$Xn as: Top flange: 250 mm x 50 mrr! web:

,,',., , 
*l ' 50 n$a* 250 mdand boqgiii'flange;,S50mm r-.spinm.

lfa"' ;.,ifr *) AiSb"llow silgiilar shatifihs insidE;fi&iam*er,fF7o .s that of outside diameter. The solid sbaft is (10)

*iI' .,i.t' 
' .rcptu".abr{ii"ir"*".6[*t,hsg#";*-r{rd 

",ir. *u* speed. Determinepercentage saving
r" ..t". ,:.r,,.in mate.r[il, if the Eaifre mater-i4[to be qg(S-'

'\; $t) neternaioe tt, iq#;trneoo$f,r"r, prdrucea in a bar with a cross-sectionai area of 10 cm2 and a (10)
^].:'' 

- 
'--".f o,. ,i-1-.- ,.i:l ,. i.*' :.. .: .

ri ij s}
a;!i \f'

,u) { ti\< ,! ?

,.}:,
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1 roe lqo 1 zc4-

i irnc: .i h,rur:
\llr. h{ar:li:: S0

l. (.)uestie.rn on* is u:ornl:r-ilscrrr.
i. \(ll\e i)u\ thrce orrt rlf'rerrr.rlrrin,"l tivu.

\Yrite glr*ri n'te.r '*'ith sr<etch *,here.r,er:rJrpri*hrtr, {so(ve 1n.1, Four} rfi[]*Hern A I I nr.t,arrt:r::
Iirict'on rrelding
[lolling dcltcl-r
(icitr sirrgrirrg

[xplain l]ru'tiesi.ablcs l!r"o|crrics oi',r.irli*g s:urtrs. arscl expririn dit]rr.en\i rrrt5pes nrr:ldir:g sand:, us*rJ in thc fbunrlrv
Classil-',, w,eiclirrg arr<l c*rrtpur* ^s*lcirring irnd l:r.eui1g I{l

l)c.,scribe diflirerrr r.r pcs rrl'tlics rvith uclt skutches I {, 
h\\ rilc ilr,rrl triri. r)u i.r,lLrrltrr lfi6Ht.,r. t1.1:rc rpiliitrq rrrachin.. ;; '

\Nhai arc'rri*us mcrrrc,,s rrrtaper riirnirrg on lathe nrachine rxprain an1$nr ryFr irr dsrull rvirh riear skstuh
l".r 1>h irr Sk 1:11 i'" ltr,,uctirrrc i, l' p,.rrt r:icr rnc tli i lU rlt .

l)*su'ihr: ihc inr,esuient r'ils{ing proce.ss u,irh neat skeli:hgs.
\\ r'itc sh,rn 11()te ()n tircl.rrrit ir uliling u itlr f[cir. ,a],,n,r,og*r. t]islldvarrkrgcslp1riicirtitns.

(r:rntrtarr thr.' ii:rllr:t irrg

l. Slrlipul':lr:.i nl ,r:,:.

l. lr:ltt rh*rrrh{jr aniJ r:oltl chrrrlrer rJie t:aslir]iI
[- isr. r'ari*,s nontiadiii*nar. niai":rrirri's 

'rethurJs 
rntr crprain rrcctro-*henric:rl ntlch irrirrg irr ilerli I

arLt"L-lart,,3j\
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Paper / Subject Code: 51624 / Nlaterial Nletallurgy

Time:3 Hour

N. B.

1) Question No.1 is compulsory.
2) Atternpt any three questions from the remaining five questions
3) A1l questions cafl.y equal marks.

Q1. Write nores on any FOUR
(a) Hume-Rotharyconditions
(b) Cooling cnrve of pure ir.on

NIax. Nlarks: 80

t20l

,1.*************

-r\ nql, code: 133E1csi]

(c) Normalizing
(d) CriricalResolved Shear Srress (C.R,S.S.)
(e) Nano cornposites

Q2. (a) what is prastic deformation? Fxprain srip mechanism with a near skerch. I l0](b) Define fadgue fairure. Discuss iatigue testing. r-pr"i, rnt",p..tution of tr0lS-N curve for ferrous and non _ferrous metals. \ t'

Q3' (a) 
;ff:" 

various types orcrystar defects? Discuss any one defecr in Ir0l
(b) Drar,v rhe iron _iron carbide equilibnum diagram and rvrire

transformation seen in trre alagl-a;..'E^rr 
!rse<ra'rr drru !vtrtc the important 

[1ol
'i

Q4' (a) what is flame hardening process? Discuss advartages, disadva,tages [g] l

and applications of it.
(b) Discuss the properties olpolymer materials.(c) Derive un .*p..rrion ro. b.iintirl, i,r.""lron,tle mareriars fa,ur.e. , tlJ,

Q5' (a) Draw and exprain pack carburizing process. Discuss irs apprications [g](b) Explain the processing of ceramics materials ,rr"rrn injection ulmoulding operation.
(c) Defi,e S'ape Mernory A,oys (spA). Discuss their properties a,d r5lapplications. 

..rvar Pr .\. 
- ,l

Q6' (a) Draw and expraiir Isomorphous and Eutecroid phase diagram 
t6](b) Discuss working principle of ultrasori.ic testing n u.t irr. with neat tg]sketch.

(c) Define na'otecrrnorogy? Discuss its applications i'various fields. t6]

87080
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Paper / Subject Code: 51625 / Thermodynamics

Duration: 3hrs 
Marks:g0

N.B: (1) Question No 1 is Compulsory. ' ,:

(2) Attempt any three questions out of th. remaining five.
(3) All questions carry equa[ mar.ks.
(4) Assume suitable jutu, if ..quired and state it clearly.

a) Define a thermodynamic sysrem. Distinguish between open and closed
systems with examples.

b) Define Thermar Reservoir. Difference between Heat Engine. Heat pump, . "'

Refrigefator Drive the COp olheat pump is greater tharrone
c) Define Joule Thomson coerficient and srate its significance
d) Prove that Entropy is propeny of,the system

o Define a) Mach number b) Stagnatidiliemperaturd c) stagnation pressure d) ,,i '

Sonic flow.

0 e, gas undergoes a reversibre non-flow process u..ording to the reration p = (-3v
-15) where v is the volume in mland p is the pressure in bar. Determine work
done*hentheuol.,-"changesfrom3toem,..,-.-

2 a) Wdte rwo major statements of second law'oithermudfuml"s and explain how [ost
the concept of thermal efficiency and coefficient of performance are generated
by this law.

b) 2 kg of an ideal gas occupies a vorume of 0.3m] at r0 barpressure and 500K IrE ,_

temperature when this gas expands polyropicary pvr 2 :c the internal energy
decreases by 300KJ. and y: r.4 Determineg) Specific gas constant b) Final
temperarure, pressure and vorume c) Heat and work interaction across the

3 a) what do you mean by availability? A system at 450 K receives 225 kllsof heat t10l
energy from a source at 1500K, and the temperature of both the system and
'source remain constant during the heat transferprocess. Determine net change in
entropy, available energy ofheat sources and system, and decrease in available
energy Take atmospheric temperature equal to 300 K.

Page I of 2
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b)

c)

Paper / Subject Code: 51625 / Theimodynamics

Explain various components of a simple stiiam powSr plant with sketch' '

Define and explain the terms Availablg:energy, un-availab.le energy;-,

ineversibility and Dead state. ..',' ,,.i ,,. ,,, :t:'.

Sketchandexp1aintheRankinecycleonp-vandT-sp1ots.

Define a) wet steam b) Superheated steam c) Dryness fraction d) Saturation

temperature. Steam initiA.li! at 0 g,f.r.... and 1,21"b'ar expari'ds isenlSfic ally ip-a

l:-.,!

steam and enthalpychange durit'g thepiocess? --

iool

..-.t'10+1

4 ,a)

b)

[08]

[12] :

:.'

'.:

[12]L',"

non-flow process in a;ffial dryla* fractio.ndf O.S. Wiat is the&al pressureiire of

5 a) In a thermal pf""1, ratinet<in an ideaf itankine c;vcle' superlt1td.,..lt"

st"u- n.og a at sMp'i anu:19-*" is fed to a turbine:llere,lttieanls,lortne

,ond"nr-"rP.essuf ;i IokP?.1if the n4nower oyBui ortn.9 rtant is,.!.be 
*:\:

29166r, evaluats: ,.' .'-' ., :r' ., i ' . i' .. '

i) neat added.in the boil-er in kJlk, ii) T[e thennal efficiency.

-':,;:iil; tt 
",.o,iuss 

flow} e of stq^gm in kglstc ' ,.;'' =,-,11"'

b) whatlis cut off ratio? whaf are 
i':"T*:,:i'::":^1I::,:'^:1"'

Fsisame cotr.lpressio-p;ilntio una, 
'"ut 

suppJied' compare otto 'anfl Diesel

\,
1::r"

...,,.r' t08l

gycle

..ir' 6 a)
"r, ' i.lil

:i. ,,r,

,...,#tt tt 
".Uttp 

of f.n-:nd T-$.'Diagram.'-ir ,;:,:' .i;' ,.,,..

An oii engine takes in air at 1.01 bafl;20'C and the maxrmum cyc"le pressure is t12]

69 bar. The,cbmpressl,:r- - - . j 
u,v orr-oques'-:f 

.^l^
iisea o dual.,e6inbustion'tycle ,.$.isume $,.{"ttre 

heat:iidded at constbnt

" volqp! is eq,ral$the he+taddea at constantPtessure' . 
rr:..

r,4jiiu tt e 
"#"ct 

or,ai.iation it'.ujik p'esspire oo c-D''o"le performance - [08]

,],

;"b)

'.,+

...,;'' Page 2 of 2
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