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aper { Snhject Chde: 50401 7 APPLIED MATHEMATICS- 11
Q. P. Code: 255635
{3hours} [Tolal marks: 80|

N.E. 1} Question Nao. 1 is compulsory.
2) Answer any Three from remaining
3) Figures 1o the right indicate [ull marks

Ly

1. a) Find Taplace translorm of () = fur w e gin udie.

by Show that the set of fanctions {cosnx,n = 1,2,3 .. } is orthogonal on (0,27} 5

¢} Dows there exist an amalylic function whose real parl is u = k(1 + cos 8)7 Give
justification. 3

| d) The equations of lines of regression ure ¥ + 6y = 6 and 3x + ij..r = 10. Find

i} means of x and ¥, 1i) coefficient of cormelation between x and y. 5
I Xl '||
‘ 2, abLvaluate ( Pl s §
i)
by Find the image of d1¢: tiangle bounded by lines x = 0,y = 0, x + ¥y = 1 inthe
z-plane under the transformation W = pEEit g, 6

i Otmain Fouricr series ol f () = %% in (0,27). Henee. deduce thar - 8
;R - N M

e e s
' B I F= 42

. xch 3 " vy 3 rol Y I—- Gl

3. ) Finel the inverse Laplace tmrlth[unn ol Fa) = TR ) b
- by Saly au =0, with t{0,£) = 0,01, t) = 0,ulx0)=x{1—x)

taking fr = 0.1 for three tjm? steps up o £ = 1.5 by Bender —schmidt method. 6

e Lsine Residue theorem, evaluale

EEh

J et . I
| 0 ) s_qeose ii) o |}« B
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Q. P. Code: 2550

: . i e du
4, a1 Solve by Crank —Nichalsom simplified formula Frr 0,

Wit t) =0, u(h, ) =100, w(x 0) =20 taking A =1 for onc-lime step. |

b} Obtlain the Taylor's and Laurent series which represent the [unction

Fizy= E—I{%in the regions, i) (2] <1 i) 1< |z)=<3 .

o) Solve (0% 4+ 4D +8)v =1 withy(0) = 0 and y' (0} = L where D = %

5. ) Find an analytic funclion f(z) = w+ iv, if
=& Y{x? =y cosy + 2xy sinyh

b Find the Taplace translorm of
0 A 1l AT i | s o "
ﬂ‘t}_{ﬂ. b ey and Ot + 2} = f(t) for £ = 0.

i) Ohltain hatf romge Fourier cosine serics of f(x) = 2,0 < x < 2. Taing
Parseval 5 idendity, deduce that —
w4 i

G- B

. Az 474 . . o 2
6. Wl fa) = | ———dz where C s the ellipse 4x* + 9p° = 36
¢

z—q
Vind, i) F{4) i) f'(=1) and MW fU=1)

) s least square regression to fit a straight line Lo the following data,

5 (10 [15 [z
1724 |31

25 |30 [35 140 [45 |50
57 137 [an a0 |4z 141 |

c) A string is stfetehed und fastened to two points distance {upart. Motion is start
by displacing the string in form v = asin{mx /L) o which it 15 released al
CELT) a2
e

lie ¢ = (b 1 the vibratigns of d siring is given by ':J—r =r ﬁ . show that 1
displacoment ol a poinl al a distance x from one end au time ¢ 18 given by

y{x, 1) = asin(Ex / D cos(met /1)

Papc 2 of 2
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4. a) Find the orthogonal tajectory of the family of curves 2x —x" + 3% =¢ 4§
by Find the VFourier series for f(x) = x|x| in {(—1,1). f

¢) Find the mverse Laplace lransform of:-

5 Fig) = using Convolution theorem, it} F(s) = cot™1(s + 1), &

1
s(52e1a)°

" . ! . - a2 d
3. a) Salve by Crank —Nicholson simplilied formula ﬁ — ﬂ_: = (],

w0} =0, u(5,¢) = 100, ulx,0) =20 wwking & =1 for one-time step, 4

by Iind the mmage of the circle |2 = 4 1n the z-plane under the transformation
w =z 4+ 4 + 3. Draw the sketch. f

¢) Vind the analyte lunction fz) = w4+ ivif
cos X + sinx —a™

U= = =
LEosx — g —a7d

when | {%} = 0. 8

Aa

adf}
B, a) Lsing Hesidue theorem, evaluate, _[ E i f
B "

b} Using TLaplace transtorm, evalnare JIL:G e (1 4 3t + 2t — 2)dt f

¢l A lightly stretched string with fised end poinls x = 0 and x = (, in the shape
defined by v — kx(l — x) where & s a constant is released from this position
_ L ) LBy ., B2
af rest. Find yix, t). the vertical displacement i .-J_r:; o S Eﬁ . ¥
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{3 Hours) {Total Marks 80|

B.: {1} Question Mo 1 is compulsory.
(2} Balve unv three questions [rom remaining tive questios.
(31 Assume suitable data il reguired.
(1) Useof Moblier Chaert, Steamn table is permitted,

I Explain any four of the Tollowing: - ~ Hi

ial Explain Zeroth law of thermodynamizy wil.h its significance,

iby Explain principle of increase of entropy. ' .

(2} What do you mean by availuble energy and undvailable energy? Explain wnh
suilehle example

{d} Explain Rankine cycle with reheat.

{cy Explain Akinson cyele with T-5 amd H-5 -:'Imgnaa‘m

(f} Explain adiabaric flame [E::lpEmlure.th ity pra,lzl':l-:.sl ==1gmﬁ|:anc-: >

a3 ia) What do you mean by steady Mow process. Write cquation far. -:.Tn.*au.'h* Tirww 8
pracess tfor compressor amd hoiler,
(B A reversible heat enpine operates hetween 875 K and 210 Koand drives a 12
reversible relrigeratir operating borween 310 Kand 255 K. The engine receives
2000 kI of heat sm_r] the ncT work output feodn the wrrangement I:l'.'|LI.-;l|‘| 350 k1
|, Make caloulutions for the :nnlmg ctiact.
1. (a) Fxplain:- 8
1 State i, Pure sebstanmce
ii. Property i, systeEm
i) A fwmpoof steel of mass § kg at 1000 K iz deopped in B0 kg ol oil at 300K ]
Make culeulalivns for the entropy change 6 stee], the vil and the niverse. Take
specilic heuts of sleel and nil a5 005 ke Boand 2.5 kI he K. respectively.
["‘ {1 Show thal enlropy is a property of system 4
q 4. ay  Wandrar 25°C is wibe heated to 86°C by utilizing the heat available from a 5

source af wostewdy lemperanne of S00°C, [T the ambient lemperature is 20,
what woukd he the (i) gain in availability of the water? (i) Effectiveness of the
hesting process’”
(k) A steam power plant eperates idesliy in Thn: basic-Rankine cvele It receives &
d Mpa stcam from the boiler Bring coal to fiberane heat at a steady rate of
TO0 MW, The stearn altef £ pansten in the wrbine is exhansted 1o o cundenser
A that opérates ol 7.5 kPa.
Calculate he:-
1. cysie ctficicncy
ti work rmatio for the cycle
iii. p-.’lwi:r oulpul AW of the placit
e, mass flow rate of the working fuid

v, specific sleam consumpticn
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2O0FBERAE FTUETIRA T PRl A TRATEE



L 1)

{cl

[}

{h}

LA}
{h)
{z)
(e}

Paper ! Snbject Code: 48802 / THERMOD Y NAMICS 4

Draw T-5 and H-5 diagrar fur steam

In an air standard Otte svele has a compression ratio I}f'E,-ll:mpl‘:TEli'rH‘C-' and
rrcssure al the heatnning of compression are 20°C and I har respective '1:1 The
constant volume Heat addition iz 1300 kMkg, Calchlite the mAKimLm
lemperatace and pressure of the cycle and the femperaturd of the chd of
tumpression process, What are the ctficiency aru;i Jines - -:rlu:mvc [}FE‘S:-UI::
{mep) of the cvele?, " o o

Take Cv=0718 kikg Kandy=14 = T e At
Fxplain flue gas analysis by Oreat apparlog T L o A

I

,_-_.

SR o -
Whut 15 cir-off ratio? How doesil dl"Fr:c.z:rIicrrj-ral ::ff'mqﬂ-::} of Bl c*;.*gdt:‘.’
Explain: (i} Enthalpy of n:.'-tcu-:ur:fuj ]-,:nvt-h,.'-llpn_se wl I"*q'natlm il
Drefine wystem boundary and surroindin g“u;rr]a. sitahle example. ail tu.gn.m:—1
Expluin louls’s -E:x]:lt'rlmr:nr -

R 2 X R %, o
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MNOTE:

I, Salve the tollowing {any Four) :
fad  Stare tiest law of Lhermodyriamics for ¢losed Syslem. Mate its linmitatons. -
thy  Explain heat engine, lieat pump and refrigerator with the help of nesr sketely,
(e} Bxplain free air delivered and volumetric etficiency, Write their equilirms als
) Define: availahle energy, dead state and iJ'Jﬂ;Ltrsji'jijl;.F'. T Ty e o
(el Hxplain working af Otta cycle with the help of BY and 15 Hiil.:ll.,:'l’i[[l. White the Biuatio
for e[Miciency of the eycle. e e M A s R e
(f Define tvpes of steam and represent i[_km.p-mdl'-égﬁsi_{n ['cjl"#ﬁulifi‘ix g A -
2 3 ke of air st oa pressure of 150 kPa and n:'j_np-:r'an;:jié_ 360 K s cumpresied
polvtropically o 730 kP acconfing to law PV Si=g 7 hi gds 15 fheén coaled to inital
lemperatune al constant pressure. Fhe air is den expanded at vonseng lemperitore 1]
reaches ariginal pressure of 150 kP Dirawe the cxvcle on =¥ diagrain and deétermine ne
wark and licat transler, '
(bl Prove that energy iy PFraperty of the systeny’ o
Ao @) Ina steady (Tow devics, the inletund duller conditions arc. given below, Determine the
heat loss or gain by the systenrim kW Eluid flaw rule. fhrough the device 5 2] ks
anid work oulputof the devics Js 7500 LR gl
© Prupeety e _= 0 ldery Owibee
Prossure | lar y Fik Hu3
Specilicenthatpy (Klke) . . w27 2341
Wolovity i) i 20
bdwalion ) - P 05
thy  Lxpliin Kelvin-plaick & Clansivs statement wilh thehelp of sketch,
(2] A heat engine receives 1000 LW ol heat at ecist temp of 285700 The hear i rejeoted uf
5%, The poasible Teats Iejectod ore: B0k W, 4026V and 100 & W, Classify the oycle
Inle reversible, imreversible and Unpossible using lusigs Ineguality theorem.
= 14} Defing Critica)l Faint and Triple poine Draw Pl diagram for water ai<d show (hese
puints on if, e
B Write fmr Maxwell relafions: .
i A house i matntaigied at 4 temnperature uf 200 by iesns of a heal PEAILE i Winder by

v Question No s COMPULSORY.

*  Attenpl sny TOREE questioms froy question nimber 2 s 6.
* Assume suitable data if required and siae it clearly.

*  Use of sleam table & Mollier chaet is permimed.

LT CAts Senvv LE) ﬁM%ﬁvmé Z SJ M| 2002
Papér ! Subject Code! 50402 ¢ TIIERMOBYN AMICS

Time: 3 ITonogs

pemplag heat I":!'mn the almazphers, 1Teat losses through the walls of (the Bowse are
estimaled at .65 LK temperature dilfercal betwesn ngide ot the house apd ourside
atmaphare, J
il I whmesnieric Eefpersndye g —[0°C. ' whar jg MHNMUM amoust of power
regquired o drive the besr pump :
inp I s proposed to use the. same heal pump ro sl the noUEe in summer, 1 the
same aousit of power s supplied 1o hear pump then what iz the maximum
permizsible almaspheric tempecature?
. L]
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Paper ! Subject Code: 50402/ THERMODYNAMICS

Q. P. Eﬂdm 39943
Dwvaw Carnwl cyele, Stirling cycle and Ericsson eyele on common | -5 |]1£L|‘.‘m.'r'r1 .
Mentivm all the process on the diagram. - .
Write the classifications of wir compressors, el
A singlo stage, single acting reciprocating air compressor delivers (L6 kpfmin of girat 10
6 bar, The temperaturs and pressure at the soction seroke are 30%C snd 1 bar
respectively. The bore and stroke are [0 mun and 150 mm respectively. The clearance
volume iz 3% of the swepl volume and index of cxpansion and compression s 1.3,
Determine (i) Volumetric efficiency of compressor [ll} |11f:|;||:ET-I:|.'| [erwer {iii} "Sp-:ﬁ'll o
the compressar in rpo. ¥

A stemm power plant hos boiler and condenser. pressuee of 60 bar and (01 har 5
respectively. Steam coming out of the boiler s diyand saldrated. The platit operates on
Rankine cycle, Calculate the thermal eiliciency of the cycle. -

Explain the working of vane Lype rotary air compressor with the help ol skewch, o 3
In an air stunddard Thal cvele, pressure and temperglure ure’ 9.1 MPa and 27°C. 10
Compression ratio is 18, The pressuré ratio [rreoniktant vﬁlm‘na paerl f ]]EdEmg pracess

i= 1% and velume ratio for the constant prtt.uun: part ol ]'.Il;'d.lll!'IE 3 L2, DE[ErJ.mth

(1) Thermal eMciency (i) Mean :I’ﬁ:Ll:H: J.'I']-'l:‘mLI,T':: i aPa ‘

Fzee 2 ot 2
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Paper / Subject Code: 43803 / STRENGTH OF MATERIALS
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L
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J! ¥ .

Cigestion Mo 1is compulsory

L Adtempl wny Three questions from the femaining five questions.
Aggume any quitable data il necessary with justification.

Zu ek k) ==

Fionres o the cieht odieate Dull nsacks,

1. Attempl any four of the follnwing questinns.
(up Stare the physical significance of core of sectivn. Wt i3 the Timiz of cecentyici v ol ps

Section of solid rectengular column und helluw=cireilar -ﬂdmdcr - ¥
(v} Drraw the relativity of stross with strain fc:-r rlucnln:: apil hml.lv:: umlurm] W g
(¢y Whatare (he limiwtions of Feler’s 1L&:un- ‘State the eorreqrions made by Rankin *"ﬂﬁu 05
glate the different end conditions Fnr tmum fi e :
n iy W hat 15 pure Temsion? Ste the u:w:uptmu made it THu T|'iI2f!-F,'.-Lﬂ1ﬂ F—url: ‘la.'-rhl'ﬁ'r.l - =
() What do you mean by temperaturs strosses’! Explamn. ! | : 5

0. (ap A 10 o steel vl passes senrially thraugh o copper ke ol 25 exrernal diameter 12

\ and 15 mm internal diameder and 2.5 m long Tube is closed at cach end by 23 mm

, thick steel plates sccured by nuts, T he mns - are Aiuhiened] iH.'LTJI the coppor tobe iy

\ reduced i length By 08 st The LLH:I.{?'#T'Q" "l*'ﬂﬂl'l"lbf“-t”Tha-m caiscd o em perature by 31

” denres -,,n,,mlglladc Nerciming thl: =rtr|::==~.|:q in stee] ood copper tibes hefore and afier
the rise in lernperalues,

Tuke, o Zx 10 W mw” E= Ix 1 "»- mme,
Coetticient of tharmal expansion of seel= 12 10 50 C
l::ﬁﬁﬁ']ﬁil.:l:lr ot thermal expansion ol copper -~ 1B x 0 L B
(b} Adm lang cast iron hallosw eolumtwith boh ends ooy fixed snpports an axial load g
| of 400 KM, The wside diamemer ot the eolumn is 0.0 times the extecna] duoperer,
Prererming the sestion of the column. Asseme faclor of sefety (o be 5.
Take 2:=360 N and n—171R00,

* Q3 qa) A cnnti'lmu:r{!-:a_m ‘has a lemgth :'Jf'l_‘ m: L 1s of "1 sschon®witk the Hange of 100 mm 42
x5 mm, web 200 « [0 mun. Deélermine the maxidiem load pes moron thar can be
apphied i the s um gnsile sT_neE._a'[i 0ot T excoed 5 MNimme,

i) Lrrewshear S ﬂid lmiul:[ing moTEerl aiagram [or the beam loaded as shown i the

fighic
00 kW ; 03
A hH.om A0 KM, m
A 5':;\ Ty e e T
i = R T R\
X I &m |, 2 | 2m

04 (n) A olew Girdular zhedl Bavers 2 imm Tl'niitk'nsaﬁ = uzcd for transmitting 250 KW powe: 10
at 500 rpm. Deecmine the exrernal @nd intemal diamsters of the shaft, if the
permisgile shear stmsé.'thr the material of shafl i3 30 Nonome . The maxnmum torgne
e 200 greater than mean torgue, Take G = 8 x [0¢ Mmm?

L Page | of 2
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Paper ! Subject Code: 453803 / STRENGTH O MATERIALS

{hy A lvad of 75 KN is carmed by & column made of cast iron. The external und imternul
diameters are 200 o amd 180 mm respectively. If the eccentricity of lhg:'_lL;;:u;l 1533
mr, find. 1. The maximum and minimus stress intensities,

2. Upte whal eccentricily there 15 no tenstle stress’in the column? il =

Find the deflections of points B and C for the beam shawn in figure.

Asgume EI = constant. Point A is a fixed support and point E: iy a roller éup]:lért in-thé

Figirs,

3 e
=0 By W

a0 ki
& l_
e [ &
i I

i Fm A 3 m

|
B |
{bp tile the assumpticn: mads in the theory of pace nending and prove:

s i |
M E |

S FL R R
. fa) A symmetrical l-section has flangss 100 min x 20 inemn dnd web 300 mm % 20 mo

Chaaw shear stress disteibution diaeram for g the scotion when web 15 horizontal s

shown in figure. Take SF=L00KN,

i

T -;n_mm- ........ _"-q:.n
* poEr
~ T ITIME ~F == =t b s m s imm = e e 2 i e e
i $
—l2 0

A rmen ———— | 0=
{h)

Antunkoorwn weeight falls thoogh & o cn by ooblor deidly connecred e Jower

end of the vertical bar 4m long and 800 mm?in section. If the muximuem instantaneos

&

extension s koown to b 3ommywhat is e corresponding stress and he value of e
unknown weight! lake E="2 % M NAnm”

55873
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O iz compuolsorn answer any three from remaining,
o Assume suitable data wherever required.

& State the sssurnpuions sod justify the same,

= Write legibly with blue or bleck ink pen. Use pencil only 1o deaw dingrams asd geaphs.

I Answer any four from the following.

w. A har of 20 mm diameter is subjected to a pull of 30 kM. he-measured I:h:'t'[l.blLI[l OYEL @ galge
length of 20cim is 0.1 mnt and the change m dfanmmr in LII [!tﬁﬁ!ﬂ.m :a.l:,!JJaii: the Poisstn's ratic
and modulus of elasticiiy, i : 5]

I, A short cohimmZidtnam x L00mm s sehjected to an eecentric load ol 60 kKN o am sccenineity of
40 ten in the plane hisecting the 100 mmside find raximizm and minimum intensities of

ﬁ ( ‘. slresses dl e base. ' =]

e, A M5, plate i 400 mm long 200mm wide and 30mmni thick = subjected W pradually 1ensile load

{ I200 kN caleulate Dpeoct rsilience i) modulus of resiliense mke F=200x10° MPa.  [5]
i, State torsion formula explam meaningol such tormo A lse stae. Assurnplicns mads 1 theory of
farsinm. &
[

A canlilever beam $m hganm}:pug qdl ﬂi' Fk.ﬁ_.m .d[l.'ﬂ parrujsmhie Lmndmg BITESS in e
marerial of beam iy 'E.ﬁN.l'mﬂ:l 'Dtsﬂm'ﬂm m':uuu nl’bcﬂn if depth to width rativ is 2. [5]
i £ Stawe Assumprion mads i oy "b_fbendi‘t_l_g also sm_h: hending torimla. [5]

Fa.A wogon weighing 33 kN is attached to 4 wire tope and moving down an inoline plane al speed
of 3.6 kmph, Wien the mpe:‘-jmm arnd wvagon i suddenty - brovghit to rest, I the length of rope 15 60 m.
ot (ke wme sudden stoprags. Ca [eaalate-the maximum instantaneous stress and maxomum imslaniansous
elpnmation ;"I'-illiuﬁl;.!J'._ 'L‘I'.IrJ.TFI:-E-'t-ET of rope i Hmm. laks E-2 15 107N mn [10]

bA compound tlﬂ'.-:_l.'.',mf:-:.is'r atasreel tehe of L 4imm 1FF and EGD mom O and 2n oater brass ithe of

Pelmm 113 and 18Gmm O, Dotk the tabe ae L5 m in lemeth, 10 e compoind tube carries an axial

compressive load of 200 kM. find 11s seduction t Jength alse lind stresses and U lowd carmied by each
‘ . fube Eee 2000 GNmM =i 0 B [10]

ITEn- AL certain pointin & strained . material, @ 10 MPa (T}, =40 MPa (C), and shear stress
T=2UMPa, Lacate the prinviple planes and evaluole the principal sgresses Also find the maximum shear

sitess znd the plane garrving it Use Mahr's ciecle methed, | 1]
b, Draw SF and BM diagrarn tor beam shown with B as ilemal hinge. | 1d]
i

P FLRE e SV R SR T

= _.-\.\.-\.l' 1 7 T sen =ik
e
R s I TP S =

_'t
;
t
1

P¥a A hollow shafll of dismeter rutio 3280d ; wodo 3 i totransemit 375 KW power ot |00 mpm. the
muimam torqus being 20% groarer thanthe mean the shear stress 3 not 1o sxceed than 60 % mm® and

ok Mage 1T ol 2
SER41
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Paper 7 Subject Code: S0403 / STREMGTH OF MATERIALS

twist ina length o 4 moool o exeeed 2%, calcolate its external and intemnal dizsmeler which would satisg
Both tha above condition take G=0.85x10Ninm® 1]

b.Acylindrical shell nme meter in Jiameter and 3 o long has a thickoess of [0 mun 1P is sobjectsd W
intlermal pressure of 3M/mm®. Caleulste change in length, ehange indiameater; change 0 volume. Take
E=210kMN/mm? and p=i1.3 : j1]

Voo Find the stresses in the wires of the svslem made of two copper wire and one steel wire of equal
length &5 mmeross seetional arca the load of 18 kN is allached jo it The temperature of the system b
rises by 10C assume o~18x 107 C |, E =1 10kMN/mm? |

=1 2007 C |, Ee=2 10kN/mm? [y
b Determane the defllection at B and slope at D for simply .‘;LL]'I]-:;I.'!I_I_'_D:-." heam as .*.ahu::uwn_. Also find the
max.deflection and it locarion take F= 200 G‘N,‘Ij]:{a:ﬂ. =30 1 fnm® 7 - [ 1]
e et
7 | .
- 4 = 1}
'h‘,::'_—_d, < e o oY
E e = --I- e A i K P A, "'j'.
Lo Erd

Vi A bollow ovlindrical G calumn is49 m long wiidh both ends fixed | determine the minimm
diameter of the colzmn it it has to carrs gogafe logd of230kN with @ FOS of 5. Take iternal diameles
ax 0.8 tirnes the sxtemal diameter E= 200 G5 /m?. (R

b simply supported beam of length 3m wnd cross sectdon of 100mm x 200mm canying a wdl of
AkMm neplecting the weight of beam find

i1Mvax herding sreces i the Dea,
1M ax shear ameess inorhe beam

11} The sheer stress at a paint 1w the ighe of the Telt support sod 25 mm below the top surlace of

Besicn, [10]

L=

rad ]2
SEE41
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Paper / Subjeet Code: 48804 / PRODUCTION PROCESS - !;l_v

3 ta T Cnd-e sum
a (3 Hours) fTutE] I'Plhﬂi:!-‘ H’ﬁj _ :
5 L .\:\.\'-\:‘. e
S
L140]
3 ST ___}.u__: i e . g : E“:]l
it I:_siuﬁp‘l?z_ qfﬁ;;:ﬁng. _ L19]
. ﬁ-&'l.-;ﬂrl.gﬂs Wldﬁg dﬂﬁ:'{m g L 13 [10]
#: Pl 3 Fent
in Mﬁnuﬁgﬁ'ﬂg&ﬂ {;Fpu'l}'mﬂ:s,, T [5]
iﬂ.le[;ﬂlne,;mldam-gmd bram;ngf Eer L3]
o 4hgtnq&mmﬂem1ﬁmcﬁads e 5]
lﬂ]mﬂ:mﬁ'!# Eﬁéqucn qpeda an&-ﬂasaﬁﬁae-f_mgmg i [5]
La}l:,n;‘hpmﬂlﬂ mﬂvmwﬁimgﬁ ity -_-‘=., S [oy
h) Whut is powder metallurzy? Why aears are manui‘am'urcd by powder  metallurgy? List the
nrlmnluges al pcnwder metallu.rgy o i - [10]
Uﬂtﬂm fﬂﬂﬂ“tﬂﬁ St ':-‘_. : [ i 120]
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Paper | Subject Code: e“'I"!-:I«I:I-a*r FRODUCTHIN PROCESS - 1

QT Code: 30718

180 Marks]

a4, Cmeslion na.l s l:l:lm[ml-cnl"r
b, Attempt any thres questions it ol renainng five ¢ue STII"TIH

2. Figures o right indicates Nl marhs

Werile @ shore nate on any fuur of the fllowing
u, Compare brazing and soldering.
b C0; mouldiog )
o, Thread molling '
d. Explosive welduig
¢. Lwopping and [loning - e o

4. Witha nea: sketch explain the principle snd wmlc:mg irf lh_':TI'nIl u&fldu:g ,-ﬂ-.lﬁn glw.uf.s-

its advantages. lmitations and apphealicn. : :
b, Dhifferenriare belween the open |'."I'.:l'|'l and :.Iusf lcrif sw:ll:m S 5
¢ Explain the types of flames uscd n s welding. -

o Deseribe the desirable p:rt:p::ﬂl&b af partzrn malerials.

b, Deseribe niachining the aperation: performed on lathe piachinic.
o What ere automatic muchines? W rifg its ghasaificalion.

= 5

g Describe the classifcali v, selection prnu:r:dun: and appligatinn Gl drt’[lmg machine.

b Expluin blow mc]uirjlm___ p'fu_*-::es,s with & neat sketch.”
o [iTerentiate hetwien pallern andoare hox.

. 1discuss various defects found T velled parts.

ko Defing weldabiiny and describe the factors affectng o
o Dilferentiate berwesn hol working and cold working procosses.

g Wit the help ool o neot sketch explain the gating sy«lem i casring process.

B, Deling the erms Spread’, “Tlosgation” and "Prafl’ with respeet to toiling process,
¢, Cumpace thermeplasoes aod thermasetting plastics.
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Paper / Subject Code: 30405 ) MATERIAL TECHNOLOGY

Time: 3 hoors Taotal marks 80

1 is eompulsory
CSolve any three fnom the remaining.
ATl guestions carry cqual magks

s ) =

(3.1 Answer any four from the following 20
. Hume-Rothary pave governing conditions for fornation of selid solutions. Tseuss the conditions.,
. Diseuss the differences heoween slipand twinning.
. Why FOU metals wre more dactibe than BCCownd TICT metals?
. What vre nanomarerials? Discuss some of their applications.

Whiat are limitations of Plain carbon steel? Explain the effect ol alloys on phiase ransformations.

Q.2 :

I, Detine critical conling rate. Describe various vooling vurves o TTT diagram. What factors alfect
eritical conling rate? 10
2. P Fe-FerC equilibrium diagram snd labe] the temiperamres, composition and phases, L

Q.3

1. Dreseribe the coaling of the cutestaid arcel from liquid state to room emperahie. Caleolats te

[rascs in the pearine obtained at room lemperaluces. _ 1]
2. Describe the mivro-structures e - (i) White cast iron (i) Malleable cast tros (3§ ey cast iton
(i Modulsr cast iron (v} Mild stecd : ; : 16

ury e pd o—

(1.4

What is arram hardenme? baplan tee phenomenon on the basis ot dislocation theory. L]
2. What is fatizue of metals? Explain the method of resting meeals for Tutigue, 5
1, Defing ereep. Drvie the creep corve and explain the stages of creep L

(.5

1. Eaplain vritical resolved shear stress (CRSX) and derive gn expressien for the same. L
What is the ctfzat of allovieg and temperstune on the CRSS of any systonm,

2, What is Hardenahility? What are factors affecting hardenability? Explain Jominy End Quench lest

1

k6 Answar any fonr- f 2l

I Erscuss the imperbance ol recovstadlizalion annealing,

20 Asbwly caoled steel condaing 3y fefrite and 5% pearlite &t room temperalure. Detennioe the
amnent of total ferrite and cementite present m the alloy. '

3, Caiculute the upper bound and lower bound values S Jdensity and Young's madul Tor a
compusite made af silicon carbide particies with volume fracton ol L2 and alunmiom mateix,
Given that the density of it and Alis 3,05 and 2,70 Mgm respectively amd 1heir modulos is 420
ard TCrHa respestively: i

[, What are smart materinls”? Wierne sre (Héy wsed ?

5, bxscuss the principle and prachice of Mitriding,

Page 1ol
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Paper ! Subject Code: 30405/ MATERIAL TECHNOLOGY

Time: 3 hours Total marks <80

ME: 1.0 s compulsory
Solve any three from e remaining,
Al questions curry squal marks

LETH IR ]

.1 Answer any foae from the Tollvwnag: ]
| Hlume-Rothary geve governing conditions for farmation of sulid salutions. Diyouss e conditioms.
7, IMscuss the differenges hetween slip and ovanning.

3.W by FOC merals are more doetile than BCOC ad TICP metals?

4. What are nanomuleriels? Discuss some of their applicalions.

4 Whar are limilalicns of Plain carlwn steel? Explain lfltﬂltﬂﬁtﬁrﬂhﬂ\h i pilMF rransformstiong,
E"' -

- Define eritical cooling rar. Deacribe various tooking snrves on TTT d[irzﬂm "-'-'hﬂi fuclues pilecr
eritical couling rare? 7 : y L1
2. [rraw Fe-Fes( cquilibrium diagrumn wsl- lﬂ.ht—:] the termporatures. L-Jtll|h'lﬁl'f!'-'f-“ and phisses, 14
.3

|, Describe the covling of e eutectaid steel from liguid stite ta room I{:mp':mlwﬁ {Caleulats the
ohages i the pearlits obtamed ol reoo lenperaine. Leb
2, Deserihe the micru-slruciuees fors- (£ Whits cast Lr-:m iy ﬁiﬂllﬂHB casl -t (i) Crrey cast iron
i) Modular sust iren (w1 Mild steal o ; i L]
0.4

Uohat i sleain hardeming? Lxplain e phenamencn on the basis of dislncation Ueury, L
2 What is tatigue of metals? Explain the mathod of testing wmelals for fatipe. 8
1 [reting croep. Draw the creep cirve and expluin the stiges of ercep. f
(2.5

| Explain criticol resclved shear sowess (CRSE) aml derive an cxpression fur the same. In

Whal is e etfect of allowving and lemperaiuze an the CHESS of wny system
2 What is Hardenahility? What sre [acters atfeeting hardenability® Explain Jomeny Crd Quench rest,
kil

(hB Ansvwel any four- ¢ Ay i}

I, Triscuss the imporlunve cleeeryatallization anncalimg.

7oA stowly coaled steel aontaing 505 ﬂ:ml-: wred S5 |_|r-.~|l re &t room emperalye Motermiie the
antzunt of tatal teirite wnd cemenlite present in the alley. '

1. Caleulste the upper Dol andd inwazr Bound values Tor -Jc'[t:-tl‘. and Young s modoli Fora
composite made of silicon carbide |1£|.'rl1l. les with walune fraction of 0.2 and ahonininm mairs.
Ciiven that the densmoy of 50 and Alis 3005 and 2 70 Maim respectively and thels modulus 15 420
pnd TTH iR n:-:ptr_"l"r_l"

Wlhar.are sman matertals? Wheee ae tlﬁ'.' sl

[Tizonss the principie and prectce of Mirmding,

s
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