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(1) Question no. s compulsory.
(2) Attempi any three questions out of remaining five questions
13} Frgures lenght indicate full marks
(4} Assunie sultable data it necessary

(a} lrensler molding process.
{b) friction welding

(¢) €O mould casting

(d) Fxteusion

{e) Mechanism of sintering

With a neat sketch explam the principle and workrg of resistance welding
process. Also diseuss its advantages, limitagigns, and applications,
Differentiate Welding, soldenng and l:lr:i:-:i\r!tﬁaF
Thacuss Rotatonal Molding process '-.h{[ﬁ neal skeich.
Describe the hasic steps of g@?der metallurgy process. Discuss
apphications, advantages and dj.;i'iﬂvﬂnmg-:s of powder metallurgy,
Desenibe inspection of cauﬁgﬁ?,.
Wrile short note on micrgﬁﬁmmre of welds,
S

What is NDT.List various methods of NDT. Explain Ultrasonic method
of crack detecnﬂiﬁ‘h
Wilth a neat ﬁpt’uh explain the working prneciple of plastic iyection
mounding n\ff‘iﬁﬁ:SS. ‘.”
What 15 mEant by ferging? Differentiate between closed die forging and
GREN d@ﬁr ging,

S

5. (a) h%fn:: weldabilily. DifTerentiate between TIG and MIG welding process,
(byDeseribe in detail vanious rolling defects,

c
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N
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Q.P. Code : 555100

G.(a) A cylindrical riser must be designed for a sand casting mould, Casting
iself is a reclungular plate made of steel, with dimensions7.5 em X
2.0 v X 2.0 em Previous observations have indicated that the Lotal

R

~ » . r - - - v - - rl
solidification ime {TST) for this casting is 1.6 min. the cylinder for o

: . ; _ ; : e
riser will have D/H ratio= 1. Determine the dimensions of ascr so thutD":'*
its I'ST=2.0 min. AL

by Expluin vacuum forming process of polymers, e

{c} Write shorl nodeon application of plastics in industries. b 6
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BB, 2 13AH COMP 0Ty, Aasveer oy |our Tom the rameining s i)
cieafinns. e
LY Assthee suitiole deta, wherevor required. g
(3} Statethe assumptionsz and justife W same B

(<40 Tusteate agwers wilth sketches wherever reoiired,
LF) Write legibls with blue or Blach Ink pen, Uee pecci!
chigrams und grashs,

. Answer any fourof the following, "
i Defie Bulk wodulus, Derive an expression G Young's viodulg, Snerms 5
of bulk modolesand Poisson’s Rato £ .
0, Wine the assampions i wmple banding acd '.i&lrl_-, derive the bending 5§
A W g E
ormuala, =% % :
c. What i3 -:-.|||i'uui-:rt[ lenpth of & column? Gis = the ratio of zowivaient length 3

andt actosl leneth of eoluams, with varicdgiend conditions. Also, wiite the

axproasion loreripphing lomd, P lor 'n-'J..‘.ﬂl'ka"_- end conditicns, '
d, Find the maximum shear stress inductd i a sodid circolar shaft of diamoeter
15U i, when it ransmit 150 5% W powsr at 150 rpm, |
e, Chloulate the raxingum he:ml:u%;m:ﬂs induced inacasiiron pipeofexternal S

chianm o4l I'|'"""| interna! H']E.F"“r-:‘r 20 mm and lenzih 4 1, when the pipe 15 |

supprorted ot 1i8 ends and hrTiEs 4 e coac-of B0 Y ot centre.

Pt oL | B en ¥ e ,__.-;I'h -| 1 “;’_L|'1|-\."II|1I|II'-'"'I|_:| ".-"I"' I "ll ..I'j :I'I'||."'I I| et B e

il Froe eoel Al 2 _.-.q‘-. Tl xed end, Thoaw shear foree and bending

mmend Cragrame ""' e beam

h 1

L

tr

Il o Acompound: e Gunsists of asteel tube o 140 tom inter) diameter and 10 |
| &0 mn wfsflr-ﬂ dianecier; and an outse bress wber o 160 rem internal
.I1a|'.*:-'.;r;“.'-'u'1 184 mm exte:oal diarveter. Both the twe tibes are of 1.5 n |
leng 1T the compotind ube eirfiss an axial coinpressive load of 900
Ms reduction in lengrh, Also, find e stesses and the loads -..I.J'.'".':'Ij IJ.'_~
Jeakh tube, |
__':UI"-_ =1 = 10Ny, B, =1 N I mn? '

ﬁ il

L
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OLF. Code ; 353901

b A& point load of 19 KN applisd to & simnly supponed boam at mid-soan, L0
procuces & deflectionof S mm and & mledraem bending stress of 20 Nimm',
Calgulate the maamum valueol the momentary stress produced, when a
wiight of 3 KN s allowed to fall through a peight of 18 mm on the heam at ok S

the middle of the snan, =

%

T a) Two muteally perpendicular piEmes of an ¢lement of matetial ; are & injecsed” 10

lx tensite stress of 105 Mwmer  compressive steess of 35 Newm® Gnd ,EE—H

giress of 70 Mo Find graphically or otheswize, i

i Mapnifude and the direction of prinoipal stresses : -

L Magnitude of the nounal end the shear stresses on a plangon which

Lhe ghear giress I8 maxiiam ‘“F

n. Draw shear force and bending moment diagrams for tlmgbean: iaded az 10

shown in Ggure: [ocate all imporlant pornis. o
100 5m LBGH/m ek zm.nl
N e ¢
1
Pl N5 £ R T T P 4 3' A
e
IV &, Astec bar 120.mm v diameter @ -=.-_c|m|}LEI£-:'~' encased o ot ahiminiom tube

af | ’.I mim outer diameter ad |20 i5.'i.1'.r| inner digmeter, s as 1 make a
composie beam. The composile t‘:;ﬂ_ﬂ.m is sulyjecicd to a bending moment of
|5 k¥N.m Determine the maxicgm stross due to bending in each materal,
Assume tha: Young's m '*duLL'E—flfff stee] is three-times that of alutminiee,

b, A sinply supporied beam r&‘H“m a DL of intersity 2.5 kIN'm over a.span 10
af & m. The cross-section'ts T-section hgving fanke 125 mm & 25 mm and
web 175 mm x 23 i .raf?“_lculnmmhj.-:lmull. shear siieas T‘-:n: the scction of
thye bean. I-.ﬁ’

Voooa, Determine ‘]neﬁ"%it".nn and the amount -.*’nm*n:il'n::.-‘n deflection for the beam 30
shoeyn i tge,ﬂe,llu.. teke, Ei= 18 5 WM kv

=

L PR 10 20l 21

k A ‘i‘“\l . 1 o l
S " Lem *I‘

)
& 50 W,
:‘\-
.-'.ﬁ"_'“ A square column af 400 mm « 200 mm siee is subjected to an axial load of 14

| :_; 400 KN, Ln addidan o thiz, a load of 40 EN 15 acling 2! an cccentrcily of

e 2miry abeut hoth x-x¢ and y-¥ axes, Find the strescos a all four carners,
e .
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A Aol shaft, haviee sainter-l dioaeete 0%, oFiTe exterrs] diame H

aansaT o2 5T poaer o0 T op o Deterdun e oxinal diametcr o P iie

hail, iFshen: e por v odeecd 60 Mimm® aod 10 Saist 1o leneth

24 mosbould rotexeccd 13Y Assuomi that the” masiniwm terque is 1.2°F

tire the cwantorque and G =% « LY Vdmr :

a, Acclosedotindrgal veasel rodeof el pootes o nm ek with plane ends ﬁ;
ires rdd unche apreseurg of 5 Mhmal . The diamensy of the ¢ linder 1f
250 uman. e lerotk ds Tau ommn Calvlse die ongiteding] and heap
regsen o the gyl der v and detarmine the changes in diamete denplh

and © r*ume ¢ ha oyilnder

E=tw 0 amd, —= 288 .2

i

. . - ] W x
¥iI a. A boilow egsl imon goTumm of 200 s exteral dianoeied 150 g miecial 8
diar-cteran ! Smioozhas b lrands fixed [tis s ojecty o axdal - onipress

oad, Takin: faetor of 5oy @86, & — 30N imh®, r=—0-—_ determiine

thie.sa 2 kantioe load, 4\ >

A imph supporied bromm AB o 6 moongisTeaded with & TTDL o1 30KNm 12
ever e coure fpat At & suettan | Fpic: frow end L, find 52 and BLS
saenitde to be resised rad diew e shesr sleess and sending sirese

a kil on diags e, The cross svation of the Fean T symiselrical l-esetion

vit' Danges ~00 o« 20 m 3ad web 560 mm x 12 mes,

etk —ramm -
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T'iae: X Hrs Marks: 80
S HO T Question Mo, 1 is compulsory. Ll
21 Assurne sutahle dara i necessury. ..__jl'.-'-
23 Allermpl any Phres questivn: frem remaining Five yuestions. o
3 Froures m bracket indicaels maricos, ::H
e
i ,_\,"ul
Q.| Solve any four =20
LS
g
8l Diaw steess stram enres L ductile and: brittic matedal wso Fxplanm factor l,i‘*
galety with the help of stzese-strain diagram of Btk .;-:l'
&
- l-_!' .
by Dreline Hoon stoss sod Lengitudial sess in thie cvlinder rh,{i‘rc: their
farmala. o
¢} TFora rectangmalas eross seclion of heam, show that the :ndmmug:;ﬁca| stiess is
1.5 times the average shear arress. Also draw shear stross |'|I$i|_|;!:&|,_'[|:|_'-ﬂ diaprramm,
dj  Slate Torsion Formula and explain the terms involved m oo (e assuropliong n
the enalvsis of puie Lorsivn. 4 P
el Eslubhsh the relarionship betwsen shear torce, ]::-::g_-q,niﬂ mamcit and rate of
eding in beam. .;f £
0.2 A) Acstepped bar ABCD hus the following ljj,r]'j-;'n'-iqﬁrru-. (1
Partion AD: Lenpth 1200 mim aid diam :lrﬁib i,
l'ortzon B length 200 o, |l|u111-::1._ra'llrl:—1|]|
Fortinn CLk: Length 1000 o, |J1<u1r-;u.1:r 0
1L 35 subjretad to four peint Imdﬁs siwwn i Figure T, Find the Value of 'P° for
eguilibrmm and then fnd © I“r.: IF.H"I"E.k in lengih of the har, A ssTmIE E = 20} {ipa.
r;?"l'
B -‘lQli:rlhh E | 30 mimg ]
oy = mirg
,:‘:. .
1 FN T G I 1 T— 1 w15 K
= z
__}.-:' 1200 mm - = —200 M —etu 5000 mm —e—
P
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o et g 0. P. Code : 555001

B) A sbesl block 2680 mm X &0 rone X160 mim a5 subjecied W the lolluwang lurces (10}
1A tensile foree ol [2A06 KN an the 1alimm X 80 mm faces (wke g5 a X-
direchion)
11 A tensile forse of 3430 KM on the 3080 mm X &0 mm faces (rakc az e Y-
direction’ and
i1 A snmpressive 1oroe of SR KM on the TH0O mm X 360 mm faces (take
ws o Z-directiom) :
Find the changes in the dimensions of (e block and alsc the ch “.J-='5‘
in velume. Take F=2 X 107 Nimm? and 1'm=0.23 £
a-:-:
5
L3 A) A bheam 5.5 m leng rests an the suppors 3 om apard, the =_1uar11;-51§r?ics load 2 {100
shown in Figure 2. Draw 5F1) and BMB showing all the i|11j11:-E!"%r'qt [uoints.
e
A4 ok SohA, T gokn
ke

ﬁ‘:{'f‘:ﬁ“ﬂ"ﬂ‘f‘tm
1*'

_1;“_-4.-1_—'“—'

B A steel bar consisis of lwo l:quu]_}:.lnmm gach I meter long, the respective (1)
dianeters of gach portion b::lnf_r.(—'_’ph“mm ancl 20 mm. Find the tntal stramm enargy
ot the bar when 1 5u]:|l|¢:1.lu.|:]x_¢a i axial pull of 150 K.
Take E- 2003104 ]‘~i|:'mm_1 .fj..T.’-:-i ],

2.4 A) A svmmetnical |—-.I:l'_|.'i_|f|j"| with flanges 250mim ¥ 20 mm has aweb (1)
1o mm X 10 r'm;;. if the shear force acting on the zoction is 0 KN, find
masimum  shear \‘Hu-n:ha deveioped an the scotion gnd draw shear stress

distrbtion -J.@.g.p{'rdm

B) A L.-|"'d1_;h.d| shell 3 merer long closed ot the ends having | meler wmiernal {10
L|1i1'n':.!31‘ 15 51 Jbll.'“f:1r sl 1o an wlernal pressurs of 13 MPa. IT the thickness af the
*-"mlr wall 15 15 mm, find rthe circurnferental, longiluding! stresses and
I:-ﬁ.am.xm shear stress. Find alse the change indiametes, Bength vod volume of

‘_ the shell,
0 E=2 X 10 Nimng?, Hm=0.3
P - [TURN OVER]




Q. P, Code : 555001

3
xS b
i 3 3 % i - i iz . "t _‘:":1!"
0.5 A} Determine the diameter of a selid shatt, sehich wall eemnamie 3060 KW al 230 mune (10 572
s
und the weorking vondsions 10 by sariaficg ane, i
The twist should pot bz mers than 1% a shatt of length 2 racter and 243
The maxinvam shear stress shanld rot 2%eeed 20 Namm’ B
Take, Modulos of rigidity = 12 10 Nmm? i
o
B) Fuid Enicy™z enppiing lond for holiow celidneal column of 30 mum -;:-'.1-.-‘.',115}1* L]
i = - " "7
diamater ancd 5 mm thick. Bath ends of coluran are hinged and length of codin
ig 2.5 moter, Take F=2x10F Mimeet, Alen determine Bunkine's cripqlingg Toriict Tor
the same column. Tehe fo =450 MPa and o = 775000 3 vl
. -
Q.6 A A4 long stea! bar of sanare cross scotion of 40 mm ade, 1 JhRiuled through (10
U with itz endz clamped hefore haating, Caloulate the lh'.i_.'l;:i excrled by e
rar cn clamps:
.
13 if the clamps dn notvield Py
1) if the clamps yield by .6 am. LAY
B e
Tuke E- 210 GPapnd e = FL.5 2 104 C, ,,'ﬁ
.-\'\.. . b
By Find slope and deflesticn cquation tar the h@f!ﬂ as showr n Taure svven below. (B)
; _ i z ; ) :
Determing the deflection ata poant wherz goinde SIKNm 1 sctng {Fieurs 3)
Take, K= 2 X 100 KN S
PRCE \
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B. : (1) Question No.1 15 Compulsory. .
(2) Answer any three from remaining five questions. 0 '
(3) Assume suitable dala wherever required, e
(4} Assumptions made should be stated clearly.

. {a) Explain thermodynamic equilibrium’? What is a quasistatic process ﬂeﬁ‘ : 5
quasistatic equilibrium L

(b} An inventor claims that his engine has following speciﬁc:itim'l:-;%‘-rf'i}wur 5
developed=T6 kW, Fuel burned per hour=4 kg, Heating-¥nlue of

fuel =75000k]kg, Temperature limits 727°C and E?DC%&EUUHE the
% :

posaihility of the claim, s
(¢) Lxplain Joule-Thompsen Coelficient, state its ﬁig'niﬁiégnuc. 5
{d) TDerive cxpression for air standard cifiviency of D;[:lgcyclc. 5
x
Ll
20 (&) () Apply steady flow equation on boiler, turbie and nozzle. 5
(i} Explain principle of increase of entropys 5
i
(k) The power output of 4 steamn tarbine FSEMW. The inlet conditions are 2 10

MPa ol pressure, 400°C of tmnpl;hm{&?un:, s0mvs of velocity and 10m of
elevation. The exit conditions EFJ'.@I SkTPa, 0.9 dry gquality, 180m¢s and Hm
elevation. {..;_' 3
Compute : (i) The m:ﬂglh?lude of A h, A ke, & pe

{ii) Wﬂr&{ﬂﬁ.nﬂ per kg of steam

(i) Mg&g flow rate of steam.

3. fa) Three Camot @Eiﬂtﬁ L1, E2, E3 operatc in series berween two heoal 10
reservoirs .w:'fﬁch are at temperature of 1000K and 300K, Calculate
inlmua@% temperaturcs 1 amount of work produced by these engines
is in thigoporaens of 1405, ™

{b) [iflh{‘.— kg of air expands in a non flow process from 10 bar and 167°C 5
{w:\" to 3 bar and 57°C. Caleulate the maximum work that can be obtained
3 fromm ai b
¥ g

C,P (i) Explaincritical point,

=5

5 TURN OVER
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2
(a) {0} Derive the Maxwell relations, 5 X
{ii) Define availability, dead state and irreversibil ity - ?;H‘c:'.'
"\.‘: 1
: : : ol A<
(b} Lxplain as how reheating and regeneration in Rankine cycle is benelicial? i
s
AR
{#) {0) A Diesel engine hus compression ratio of 15 and cul off takes ~" 5
""'"I
place at 6% of the stroke, Find the air standard efficiency. o
(m)  Lxplain adiabatic lame wmperature., J—P 5
':"_] 2
by (i) 5 kg of steam is throttled from 12 bar to (0.3 bar pt-ﬂ.:sﬁi"e The 5
tempetature at the final stute i3 107°C. Find the fnllugf&g for the
initial stale: Devnegs fraction, spevilic entropy, and s@ﬁc volume,
miass of liquid and mass of vapour. :
(i) What are the assumptions made for air E'[ELI'JIjﬂi_% cycle? 5
(a) The dry products of combustion of hry m:Laerﬁ%lﬂl have the following 10
Orsatanalysis: 0.8% CO,. 1% €O, 8.8% @ %nd 82.2% N,. Determine
the actual as well as theoretical air Tuel ¢ e formula for hydrocarbon
is of the form CxHy. Take malemla@ﬂ&ti pht of airas 28,93,
i
T
by (1 Drawp-VandT-5 dia Eﬁ?‘ of Atlinson eyele and Stiding cyele, 5
statc the processes =5
(i) Lxplain higher and }gﬁ?m calorific vahies. : 5
btk
ﬁﬂ
35
o
w2
s .
5 :
ﬁb*?‘
i
4
o
na! k:
=
o




ﬁﬂf’

Lad
£5
it

-

g e | T el
7%l TR AL

[ An-TT b MEeR [ ATy
WOV - DEL - Lo\

2e QLM -TT Cees (AUTS) Q.P. Code ; 538301

Gk - AM - (T { 3 Hours ) [Total Marks ; 80

M.B. (1) Que'stj::rn Mol is compulsory,
(2} Atrempt any three questions oul of the remaining five quesions.

(3} Figures to right indicate [ull merks.

Evaluate J{?+2:}dz dlong the circle o 4 =1

Determine the analytic function whose real partis u=—rsin 3.

A rod of length [ has its ends A and B kept at 0" (" and lf.yuf

respectively until steady stats conditions prevail. Tf thiiﬁﬁm perature at

B is reduced suddenly to 0°¢ and kept so whila that 6 A is

maintained. Find the temperature six,iat a dlEIﬂQ&E from A and

time /. ::_:j
.":f

Find complex form of Fourier series of i{ﬁ-:-} i)

Find the orthogonal trajectory of the fqlﬁn]x m curves given by
Zx—x’+3n' =a 2
e 2 = Osubject Lo the
£ &t
conditions #(0,7)=0, u[l r.i}l 0, wlx.0]=sinm, 0<x<l
Assume h={12
; 1;*’“
L .
Find k such that - &gl - v =i (T is anabytic
3t i
Evaluate  _ 1—4:!: where  is the ch'c!e | z—1]=1
SR Lt}
= ' i f3 TJ.Hl 1
Show lhaifl, itho sev of ﬁ.1t]{;t|r:+m 'i k¥ .' iind | Sy .| o E.HL ........

fnrmsan orthegonal sct over ti.e i1t Iewa] 1{3 Lr I onstruct
p;g}feapundmg orthonormal sel.

ar

TURN OYER

2 (5)

Evaluate the integral using Laplace Transform ¢ ' [ey/ |+H=.nr]_:_e§r*‘ '

(3)
(3)

(&)
(6)

(8)

(6)
(6)

(8)
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1-d

4 a) Find Laplace Transform of the periodic function (6)

gin2r , 0 < =
fiy= “r = +a)
o
¥, — T [ i
by Find half mnge sine sevies for - vcine i i, ) . L:’i’
¢) Expand fiz) = dround z = | P ()
T Ry i
? i if)
5 a) Using residue theorem L'-rﬂluale :l' ——d- where C isdz]=4 %
||._1. i ] .__..: 'H.-:

b) Find Fourier expansion of fx)=x+a’ i;_:;@“ [ ) and (6)
Jix+2x) = f{x) ;

i - _-_-\.E"
¢) Find i) L{e™ Jusin?;wdn]- i) L'|llng!lrl+L.E},_'f‘i (8)
: & 5 B

K p
6 a) Show that the function w = 4 transform ﬂﬁé;*'"éh'aight lines x =c in the (6)

4 v}
z-plane into circles in the w-plane. &>
b) Solve using Laplace Transform Rif Y v, O=0whent= (6)

.

¢) Solve the Laplace equation ’E‘k + a}._ =0 for the following data by (3)
successive iterations {Cﬂ'hﬁ“u]al& first two tterations)

0 Ef‘ 121 128 90

EH ¥
4
= 17.0
My Hp | Mg '
¥ : ﬂ . : - |_
s w:f‘ o] g , 21,0
& — 219
'ml:* : | " o "
Lt w |
- .
i LF 11.1 17.0 7 186
'\.1 '3 i
Vel :
.
oy '
it
|‘_“_?
e .
1_:th \
i
)




