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| Q. P. Code: 25564
-1 { Shours) : [Total marks: 80] |
M. 1) Question Mo, | is compuisory
21 Answer any Thiree [rom remaining
3) Fignees 1o the right indicate Tl mocks
1 e
.i Lo Finid Taploce trmnslorm of F(0) = te™ gint. 5
I[ | 1) _‘-_F-'_[Jl.'lin Complex form of Fourier serjey of _,.I"{-‘L']‘“ A e (~1.1). & |

¢) Thives there exizn an analytic funetion whoss renl parl is 1 = k{1 4+ cas #)F Give
JustEeation. 3 !

- d¥The equations of lines of regression are 3x 4 2y = 26 and 6x +y = 31.
g “Phd 1) means of x and v, i) vociisient of correlotion between X and Y. 3 |

2, 1) Fvaluate _,I?e’sfnztcc;lsircdt. & 1

b} Find 1he image of the square bounded by lines x = 0, x = 2,y =0,y =2 in

the z-plane under the transfomation w = {1+ Dz +2 — i &
c} Obtain Fourier series of f(x) = |x| in (=, ). Hence, deduce that — i
i R i
T g

L
-

3. 4) Find the inverse Laplace transform of F(s) = +9)(5244) "

’ , Py du o = £
: b)Solve —— = 100 5= = 0, with w06} =0,n(1,t) = 0,u(x,0) = x(1—x)

B taking !t = 0.1 for three time steps up to ¢ = 1.5 by Bender =Schmidt methad, 6

¢) Using Besidue theorem, evaluate

z o
f i S e .
i PR e 1t W :1 '
} o :1'+=|EEISH' ":]“ﬂ_ [:_lc-".|.'| E 5
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2
'1 1) Solve by Crank ~Nicholson simplified formula a—‘: - % = (0,
i

u(0.6) = 0, 1(5,t) = 100, w(x,0) = 20 taking 4 =1 for one-time step. - 6
b:] b iain LEye T:l].TII;JI"H and Levrent series which Iﬂ}pl‘L:S'.EIIt Uie firnclion

flz) = ,:Tﬁ:—-}in tha regions, 1) fz| <1 4} 1« Fz] =l

el Salve (0% — 30 + 2)y = 40 with v(0) = =3 _1,.-’|"I[ﬁj| =5 wllcr-:: b=

3. a} Find an analytic funr:lmn f[};] = u + 1w, il

ey

) Obtain half range Fourier cosine sevies of F {J:} 'r:l ﬁ& :."1'-.": .
Pargeval's identity, deduce that - 2 p

xt 1 1
9% T3

6. ))If fla) = jgﬂ"’ """‘”dz Crx? 4 y? _‘?
ﬁndthew]ues of F(3),f'(1—1i) and }”rfl -: : ¥

|I1m,gqu,gfggnq 5

'b) Find the coeflicient of correlation benween hej Elu;.uf‘ i; mm: I-lt11|
from the [ollowing data, i

Height of tather | 65 [ 66 | 67 | a8 [ &0 1"';|"-*r~,;,3—'-

——

Height of son a7 I i Gd R ,?3-“- _.@,H ‘“TT
] [ -

) A tightly steetched string with fixed end points x = 0 and y = L

in the shy
defined by ¥ = fex(] = x) where k is a constant j JE hh.m Ao pa

this position

ol resl. Find p(x, £, the venical displacement 1[ ol 7y
ot P 8
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Q. P. Code: 11701
(Fhours) [Total marks: §0]

N.B. (13 Question No, | is compulsory,
(2} Answer amy Three from remaining
(3} Fipures 1o the right indicale [l marks,

1, {n) Find Laplace transform of o= * si i shn ¢ 5

(b) Does there exist an analytic function whose real partis = ~3:*y - 3", Give
justification, 3

(¢} Show that{cos x ,cos 25, cos 3x,. .. | is a set ol orthogonal functions over
an interval - =, <), 5

(d) Evaluate [ st along the line joining the point =, = 0and z, = 2+ 1 _ 5

2. {a} Obtain the Taylor's and Laurent seties which reprasent 1he function,

Fiz)= valid in the repions,

g BE_ D
[z +1){z+1)
(i = [« (i) 1<]z]<3 {{ii) [ = |>3 f

(k) Find the bilinear transformation which mups the points z = oo, i, 0 into the
points w = 0, , oo, @

() Using Laplace transform, solve the differential equation -

a x

tdx =t with x0)=1, = [0)=-2 o
o
3. (a) Solve 22 _2 zl- 0 by Bender —Schmidt method, given
oX r

:n'[':',.l'_:l = '|:|,2|'|:.:I.','|:|:| 7 :;'{4 o ':'::I!- EI'-[*‘-,.I'::I = {:II ElSSL:I]TLi]‘Jg =1 ) ﬁn_d i U!]-tﬂ- =4, E

(b}Using convolution theorem find the inverse Laplace transform of

&

{;z-l-l][sz-l-ll}' 6
. : ; : : p fiu z 30
(c) Determine the selution of ane-dimensionnl heat equation T
under  boundary condition w(0, ¢} = u(l,t) =0, u(x, ) =x, [ being the
length af rod. %
[TURN OVER]
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Q. I'. Code: 11701

2

. . d il
4. (a) Using Residue thearem, evaluate, [ aes 6
i y 3t dsm #
(b} Find the inverse Luplace transform of the following:

-\'2|-25r3

|,r-'-'z + jﬂ.‘?+1}[.!: + 24 |-5]

(e) Ohbtain Half Range Sine Series of 1 (x)- 4 (e=x)in (0, x).

Hence, evaluate —-EE EI—IJ—"];
may |28+ 1

8

S, @IF £ (e)= e 12, . b Obtain Complex form of ) in =11y, )

(b) Find the arthogonal trajectory of the tamily of curves Ixiy —yr=( 6

1 -
(c) Solve by Crank —Nicholson simplified formula i 0.

dxT  ar
ull ) =0, u(l, t) = 2t, u =0, for two time steps taking b = p.25 3
6. (n) Obtain the Fourier series for £ (= ) where
f{.r}::-'—i ~x 21D
2
x o
- < xegam
2
ol
R (I 1
(b} Prove thot [ e 'T‘“"’ = d—'”E 3 6
o

(e) Find bilinear tronsformation which maps the points z = 1,1, -1 onto the
pemnls w = {0, =1, Hence, firul the image of [z] < 1 onto the w-plane. 8
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Q. I Code: 24252

(Time: 3 Hours) | Tatal blarks: S0

M. B, : (1) Question No. [ is compulsory.
(2} Bolve wny three out of the Temaining five questions.
[3) Azsume suitable duta i required and stale it clearly,
(4) Use of Stexm Tuble and Molljo: diagram s permitted. -

1 Attempt any four cut of the follgwi ng

() Dhefing heat engine, refiigerator and hegt pump,

(%) Dreaw o neat dingram of vane type blower and explain its working,

(=3 Define i) wet steam, i) guperhealad steam, i} dryness fraction,
L) snturaion temperahe L

(€] What do vou understand by mean, temperature of heat' pddition” For a given
emperuture of heat sejection show how the Rankine cytln_éfﬁﬁ-:nny depends on the
mean emperature of heat addition. :

(e State the first law for a closed system urdergoing o chdnge ofstare,

2. {a}) A reciprocating. ;i.F-_-.éu.m?rﬂSﬁ_f._[ﬁkﬂﬁ i 2 rwfin. at 0.1 bMPz, 20°C, whicly it 10
delivers at 1.§"MPy; 111°C -I.EI".'Eni:gﬂé}néplﬂf"_';rilﬁfflihtl_ﬁi;r:. icooled at constant
pressurs to 23°C. Tl power ibsorhai by the conipressoris 4,15 kW, Determine the
heat trensfer infthe compeessior fnd the aflercocler, ="

(h} Derive e first and stcond Tds sguationg; 7 <Ay 5
(c) A tuing of 800.kpofsteel at 1250 K is ¥ be coolad S00 K, 175 is desired to use the 5
steel s sourcs of EReTDY, caleulate the wviilable-and unavailable energies. Take
,:j;-.p-éx;m.;mh:a:_ i:'f-s'nzél-'_:'.g 0.5 ENkg K and aribient tenperature 300 K,

=

1 {z) ';-,-i_.'_hn::it.'giurr]b"m_:urklué_ on 2, Carnot.cyele Likes in Leat from & resecvnie at MCand 10
&5 -“_’__~‘3‘_~_'.;l;]i_iri-:.m' heapfo a reservoir il 60FC. The heat pump is driven by a reversible heat
it ":.'c'gﬁiue which takes in heal from a reservoir at 34050 and rejects heal o a geservair

[~

e, ;rhq r;}rmf_h]e_h:ng:cn,g,_im also drives a machine that absorbs 30 KW, 1T (e

2 :SIZE::.:-'Q 3 M-.]i_uh;plﬁ:itt_‘ﬂﬁtﬂ'.”- %il,fﬁ:ﬁ:ﬁln'l:'ﬂ.jjﬂ.:jﬁc reservoir, determing i) the rate of heat supply
UL from B40RC source; a0d i} the rate of heat rejection ta the 60°C sink.

bf.. v '{t;.;; Drtermine entropy’ ::Ei_,'ungc of universe, if twe copper blocks of ] kp & 0.5 kg al 5
i LS0°C and O°C are joined together. Specifiz hears for sopper ab L3GC and §°C arc

< oo 0393 kg Koand 0,33 klVkg K respectively,
el (€) Determine the maximum work obtaimable by using one finile body at temperature T 3
and a thermnal energy reservair at temperature To, T= Ty

A

-

i,

Fagel of 2
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{a)

(i)
(=)

(a)

(h)
(=)

{0

(B}

-
-

L
¥
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i x
e Ll = __aﬂ-:-:a-t:nn.t;.“

N gt 2 Sl o B Ry oy M H
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......
[ g

_ ol igned for a steam temperature at turhin, inlgt
;ﬁ;;};:[ :if:- E::lﬁfjln dﬂn:;, E:?-E::::ggirgcgﬁﬁ% bar. After isnntml'fi“ .»::uxl'.ml'-:i':m of st
in the turbine, the moisture content at the turbine exliaust o ”‘?'1;“ -E'*"'::.E‘:!J 13%,
Determine the greatest alloweable steam prossure :ut.u_'u: Euﬂ:lm.c mn .Ul :‘IHU Fﬂmhte
e Rankine cycle effiviency for these steam conditions. Estimate also the ps,
Lemiperature uf heat addition.

Deetive an expression of air stan dard cfficiency for Cio -:J:.-'!J]l"_‘t. :

Define volumetrie efficiency of a compressor. On what factors dees it depend?

A mass of air is initially al 260°C and 700 kPa and poclples D_D;I,g_mi'_ The i':iT.is
expanded al constan pressure fo 0.084.ms. A polytrupic process with n = | .53 in

then carricd oul, followed By a conslant temperaturs process which completes thy

tyele. All the processes are teversible. i} sketch the cycle onp-Y and T-s plane,

i} find the heat received und leat rejected in the-cyele, and i} ﬁuil'fhc_efﬁci:n'n}' of
the cyole. :

Show thal enerpy g property of asystem, © 0. i T
Write Mexyell"s eqiatiofis o ) e S

- =

An air standard. fimited ' Presiure; ovele has a commpredsion Tatia of 15 and
cumpr@siqqfﬁ_;gﬁg'a‘;-_a_t__tr._l"l_ﬁei_ﬁa;' 4n“|:':~fmuié_'maijéi]'i_._.;ﬁx:'p_r_e"_s*ﬁ{u,'a; is limited o 6 MFa
and the heat ailded is 1675 Mg, Compuie i) the beat stipslied at constan voluime
in Fc_[a'k:_g',“li_} the .ﬁit-_él:tﬁ!.lj:lp-li-:d alcrinstant pr_ex's'tj.f_q'i:rkjf&gf 'itij the work done per
kg of zir, v the eyele efficiency and vilhe mep, of the oycls,

A E_J'.llg[n Hage, -llﬂl-jbln: Hl:li]'.l ir T ' L|_1]]J.'.|:l:| Lo deliver 14 m?® of ajp per

Iinnte micasured at 1013 batt and 15 7y, Pressure is 7 bar and the speed
=00 1oy rFLii."..-':1'4}?“«3'113&.-'5:1"‘:'“7‘-61'?'5J'".J'-"'ﬂ'ﬁ..'*‘i-‘-"’“-5'3'{- of the swept volume with o

l::-f*n*-',H Caleulate the swWent volume of the

.ty '“dﬂf: m@dem‘:r}mﬂipﬂ,ﬁmc ade_I]T;:.[rLdicalﬂd powrer,

D

¥

£
-
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Q{fm'm_f CREGS /) Mo~ Dec l";‘(’ Meth &ﬂtth?/ TheErmo
29 ) | w11,

(3 Hours) [Total Marks 8i)|

Q. P. Code: 26050

N.B.: (1) Question Mo 1 is compulsory.
{2) Solve any three questions from remaining five questions.
(3} Assume suitable data if required.
{4) Use of Mollier Chart, Steamn table is permitted.
1. Explain any four of the following: - 20
{1} What is PMM-IT Why it 15 impossible?
(b) Explain principle of increase of entropy.
(¢} What do you mean by high grade m&rglr and |.-!.'.I1_.l-" grade an:rgy'? E:l-'.plam w1th
suitable example
{d) Draw schematic diagram of Rnu}un& c}r::l.e w‘u:h mhr:ataﬁd n!scl d.raw ifs T35
and H-S diagrams. i Yot
(¢} Explain Brayton cycle with T-S:m‘d HS d]a_grami R
(f) Explain adiabatic flame temperatuce. withi its, pracncal slgmﬂcanuﬂ

x (a) leferenuain:henlmen- s R g -'_.~-¢,
i) Mmm&mgm anﬂgﬁnmsnupmﬁmnh ﬁﬁﬂw.n 1'_
i) Heat and-Work ] E!'FEI'E..F Pt el s
(b) A heat enging ugﬁnt:ugﬁchvm:m resmmrs aﬁ Iﬂﬂifl'k'\mﬂ 00K isused 12
to drive a ligat plmp: qhwﬁ €xfracts’ I:u‘:ﬂt from. th'nfnsﬁh‘i:lrat 300 K, at a rate
twice thst HL w‘nhh |:h¢ engma mlecte h-ﬁ:lt to.it. i ﬂmtﬂ'rc:mc:}r of the engine
is d{l“ﬁ of the maximon pm;ﬁ&mﬂ"ﬁh: coelMicientof performance of the heat
pum.p mﬁﬂ%ﬂf ﬂn: m:mmum p‘uss:[bla.;- rliﬂ]mnul::ulﬁtmns for the temperature
.of the :cse:rvmr-ia Whmh the ligat-pump re_wﬂs Iu:.a! Also workout the rate of
h;:al rejednﬂn ﬁ'nm ﬂm- beafpﬂm[rr.ﬂfhr:‘rﬁlmﬁf supply of heat to the engine is
o fu AT B 2 -
[a} 'u'!h hm m::n ﬁ:urgmg jquh f‘ﬂhﬂtﬂ 5 k.T.-'EI.'g K) weighs 30 kg and has a
ol Lte,mp.:ratum af 500%C: Th: Ebrgﬁﬂg is-dropped into 200 kg oil mass (specific
o heaLE 5 Hﬂ{g K} at 25% for quenching. Make calculations for the entropy
Pl ot :hange of: ﬂ.fgm mn-up}r change of oil and entropy change of the composite
LU gystem Tt muybapr_esumnd that there is no loss of heat to the surroundings,
B -.-_L" (b) Distinguish hew-':an surm':mdmg work, useful work and reversible work.
s {c) *“An increase in préssure riizes the boiling point of a liquid” substantiate it.

T ==

e AL

(a) By burning a fuel, the rate of heat release is 500 kW at 1727°C. Determine
the first law end the second law efficiencies if () the energy iz absorbed in a
furnaee at the rate of 480-kW at 727°C, (ii) the energy 1s absorbed at the rate
of 450 kW for generation of steam at 227°C, (iii) energy is absorbed in a
chemical process at the rate of 300 kW and 47°C, Take To=300K.

Page 1af2
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(b) A steam power plant operates in a Rankine eycle with super heated steam. The
inlet steam conditions are pressure 20bar and temperature 360"C. The steam
undergoes isentropic expansion in the rbine and exhausted lﬂ.d'ﬂuﬂdﬂﬂﬂh‘r
operating at 0.08bar, Determine the efficiency of the cycle,

(c) Deline- s

i. Dryness fraction iit, Internal energy
i, Enthalpy iv. Entropy

(a) In an air standard Diesel cy-:le the cumprﬂasmn ratio is 10, Al the bﬂgmnmg

of isentropic compression, the temperalure s 15°C and the: pmssurc is 0.1 MP:! "

Heat is added until the temperature at the end of ﬂﬂnﬂluﬂt pma‘:um pmr.eda 15
1480°C. Calculate; (i) the cut- offratio, (ii} the hmt suppiled per kg of air, {111}
the cycle efficiency, and (iv) mcﬂn effttctnc ]'JTLE-SIH'L

(b) Explain flue gas analysis Iw Orsat apparatus.

(1) Derive equation for efficiency of Otto cyéle.
(b) Define stoichiometric air, excess air and air fuel ratio.
(c) Define system hmmdary and *tl.ll'rl:::lll:lldm;b with ":‘-'LlltEthlL cxample am:l f lgure,

(d} Write down t]]?EEEE ﬂ”:l‘i' umtmaﬁs hasm imd applj,f ::.n' mtblne Hn-:l nozzle.

Y s L L '--_.-'__.-. o .-_ P - e o R e

o, P s T _'I ) . Ty . -._ i - _-' i el s
- ' 5 iy LR - g bl NS L o B

" Tk T e e IR o L RN T e

fia
L 'II
e

BEEERR R Rk
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sq (Cip () | s e AdTY J.f CREET ) hed ,h\"-l TEN R

Q.P. Cade: 27344

Piaraticee: 3 o

. T'ngal Mlurlis: 0

L R uestion Mo | s compulsory’

2. .-*.lt-.,i::pl dny Theee questiong [ronm e reaining five € fueslions,
3. Assoime Eny suitable duty i1 hecessary will justilieaticn,
4. Figures to the vight indicyres max. marks

QL Atlempl auy four of the following questions,

_ay Draw the shear foree and bending momen| diagenn forn cantilover besim '.'r'i[!L:]Jn:il'r.-nn]}'
distributed load 2pd «

eoncentzated load nt the fjee i,

b) A cantilever 3 m feng carries o VDL over the entiee lengih, Fm{l i]]l.. :En.ﬁn.,l,tmu al the

tree end if the slape at the frae and 45 39,

¢} Derive the relation hetween £ 3 C-"li‘

i EI'I{‘U_.,M slu::uﬁ'! {qu'h:u s I::nn m a m]Hi almﬁ"
JPagh

¢} Abarof 12 mm in l:lmmcte:r]s .utm:[ uppn by 1|U|:.-:1"al Ini:n._d DFED E{N-
is measured as f!l [}EI'S mm Dr:n‘a:'mtn-:!: {i

d) Obtain an EXpression I'c':r sh‘au

Tla[:: change it dinmerer
}tlu. f‘ms.su-u 5 ﬂ:m m]l:i (:1} ’rhe modulus of elusticity
and the bulk ml:rrluf:ts Th-a‘l. alu: ﬁf'rm-cluhs |jf‘r||;,|.:hw |5 :EIII {*'Fﬁ

e - i,
5 -\.'\: '\-\.' i .'.-_: L 2 _.x 2l _‘.c -h
. _:c- 3 T

Q.2 a) A steel qu:h: -::anS mnmuiu dIElrl'tEh.I a:url! _a[l i |un::r dm neler encloses a gun metal rad

uFlj 12i'r|1'| d:mnetcrmlﬂ mrlp|dijr~ _|nu1e-:il Lt I:Eth endIlit a lemperature of 400C there is no

ic:un-‘-:lud':ml s‘tri:%s det-:nmne the strEai da-.n:l-::p-ad in the rod and the (yhe when the

; :en-ipn:rature -:-Fthe auunkbi} it rn:sh'.tl:l ta 240°C, Take, 1

Young's madulus ﬁ:u' stuu] = Z-':'IJE GPa,

"'r"tlung 5 m:n:iu!us J'nr g-m mem] i 5 GI-':[

£ s Cﬂuff' mem L:uf thcrrrmi ::papnnmq:: of steel =llx I0EAC

=3 :'_--_ Cuuﬁ:nmm of l]1t..‘1'|'_|'[ﬂl -&:-:pans:c:-1]'ﬂTgl1:l metal=18x 104°C,

Also find the | nmrr:asr: in’ Jenj:,'fh if the original lenath of the ¢ assembly iz 1 m.

B} Draw the shear force and bending moment dingram far a simply supported heam as
shown in the fgure,

10

R .

ECARSA I TDOF s 0k 3223 C310EiR3:
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rof 1- _zeclion B2 740 mim & b mm, whereas the ':U”"Iin:;im
n lange of b& wATOer O |
The wel i 246 mm |
ine the [oad per m run if the allowable sy,

(.1 2) The tensie
flange 120 mm X 20 mni-

deep and 20 mm thick. If the girder i i

yof 8 m spih, determ

as simply supported bean
o 30 pFa i tensIon.

is 00 MIPg in compression o [

ase outside diameter i 300 mm hasa 1hi-:|.;r1¢55 of 30 myy,

b} A hollow cast non calumn wh
Caleulate-dhe sale lpad nt' Ha:ulune fnmm 14 tsisig 5

It iz 3 i long and fixed at hoth ends.

the slmdumﬂsa ratio and ratio of Euler’s -critical lead 1y

factor of safety 4.Caleulate

Ranking's critical load.

Take oee550 Mimm? and a=1/1600 | in E;Ln L.lrn: 5 rﬂm‘lltlﬂ
Alzo take E=Ex 107 N/mm* 11

meter I"ﬂI-LI /8510 Tr:m;-mlt ﬁﬂll.'l Ir.W at I 10 rpm i Jll:- maximum lonque

Qhdn) A hallew shaft of dia
[ The shear: slrESE |s not. ‘tn ::emeﬂl £3hfmm Zand twist in &

being 20% greater th'ﬂ mm

length af3 m is not: m l:'-.t:l:ed L. 4 degress. li.a]r:u[an: lhe rz«:tema] ﬂ.nd intermal diameters

which would Eﬂtl‘rrﬁib'ﬂl[h 13'.: uI:‘.~|:|1.=n: n:nndlt]':l"lS Ta}::r,: {" g x IEL" N.-"mm 10
Frlaien s E e C A e S S
b) Figure below sh-:ms. :1 I'-E:-Ble'lle]EI.I ph yith 11:::]{: dnih::l i 1{' Diclermine the greatest and

the least mu:nmn:s ol £lress a’r the. mm:aLsian:iu::-ﬁ ::f fhr;plate when subjected 'to an axial

pull of El} 1:"‘-1 IR e i
et = :
]—-. —
N | T
e 128, ./,—r;\\ ) B " ;
ssxvd 1T e [ W T e ;
- -3 - {1 mmin
5::4-:.;-1.1- i I.-u )

Q.5 2) .-"u. simply. r.uppnrted |J-.‘:-¢I11 is subjectad to the loads s show it i f_g,uru Ucierm[nr- the
il

maximum deflection induced in the beam. Take value of E1= 17 x 10° M-m.
&
: II'.'I‘-lgl o &g.b ﬂhlfm
§o Kr-r ¢ 7 Efﬁ’”'”ii " i
| Re T
% are
|

i LT
EL 1l'-'D[rFIEi:iEEE;L‘ﬂ-E-lE]-Ei]I:IEBHEE
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Q.P. Code: 27344

b} Draw shear stress variation diageam for a beam section shown in figure, Take SF= ODEM,

| Inumm

]

rﬂﬂ"lm [-___,- .rr,-'_‘__.rlj‘_,.f _l,-"-._l_..r'l

-'.-

i

Q.6 a) A steel rod consist of twmequﬂ |:||:'|]"l1{.‘-|‘|5 u-:n:h 1 meter lurlg i5 as. s]mwn Ll the 1otal

strain energy of the rl.:u:?] Whun at 1,5 suancEﬁdtp an tﬁlsﬂ j‘:-LI“ Gf 1:lﬂ KN, I’ﬂ»E E-200 X 10°

Mmm? u?*:ﬁ: @.,,-,'x, {; T STy
.;“.-._ .:.-hm*-_.r\- Sph Sk

TEEF HEI T
-'i-'-'-_:_ .

b ‘}

.
d-."'

v .l-'_..\__l- N

10
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QI CODE : 27636

3 hours Tatn! Marks: ao .
i, y ' ;

Q1 iz compulsory, Anspear any three from tha remoining five dua.ere':in:.
= Assume suitable data, whersyer Yeguired. Clearly state the asiumptions on o fustify Hre same.
o [Hustrote onswears with sicetches, wherey

Cr raguidred.
v [Write

legibiy with blue or back ink e Use pencil only m draw diagrams and graphs,

1 Answerany four of the fallewing:

i If a round bar of 37.5 mm diatneter and 2.4 m lenpth s stretched by 2.5 mm, find its 05

bulk medulug and Lateral contraclion. Take, Young's modulus= 110 GN/mEand shear .

madulus = 42 GN/m? for the material of the bar, 2

b. A flitched Baam canelols of stcel-al_pi"'ﬂr:;lbﬁr ac s:hn;.yn.n'r'h f.'gure: L:'E:tf.-rmine [fe moment
of resistance of the beam. Take Gz= 100 Njmm and g5
in mm. g e e T

05

M/mm?. Al Dimensions are

.

,:;1_ A Jj.mi.:l:tﬁ_& 5. F.and E_?'F_;, := grég.—;.rrj;'i'éf}h;“é_tr'é;fﬁ Ipaded shown inthe figyre. 05
Es .."-\\_'\-.;_-.1_.\_____ P ] .
e e O Tl l

. Calculate the Lursting pressire for a caold de

"'-'-:_l ”

¥ seamiess steel tubing of 60 mm inside 05
Strength of steel 5 380 M/mm?.

© e, Find the maximum power that can be transrmitted
(RS L350 rpm, if the maximum peemissible shaar skress In

- Page1S3

dismater and 2 inm wall thickness. Ultimata

through 2 50 mm diameter shaft at 05
the shaft is 80 N/mm?.

TURN OVER

IlIi‘H'EIS'HJ{-HCCIFMD.H-I}HDEDE?I'EII-'C

Ex = — e
P T T T ——

e T
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QF CODE - 2763

2. A beam weighing 450 N iz held horzental by three vertical wires, one attached to the i1
middlz of the beam and the others to the ends of the beam. The outer wires are of brag,
with 125 mm diameter, and the eentral wire is of steel with 0.625 mm diameter,
Estimate the stresses induced in the wires, assuming that the bearn 15 rigid and the ivire
2re of same length and un-stretched before attaching to the beam, Take Young's moduli
ol brass 32 8.8 ¥ 10° Nfmm? and of steal as 2.1 % 10° #fmm?®.

b. At a Point in & materlal under stress, the intensity of the rEEUltEII'It shress on 3 EEftdllfl J'n'_]
Plane is 80 pjmm? {tensile} inclinad at 30° ta the narmal of that plane, The stressang
Plane at right angles to this has a tensile component cf |nten5lt',-' 30 Nfmm . Find,

. The resultant stress on the second plara -
Thie principal planes and strasses
Flane af maximum shear and intensity

30N S inn

SON Somng?

3. For the Bezm shown bk ' LR N KT
g d ) R L T ) i
points. i .r-aw F' F P F'_ al_-'_d:_E"tf.'-q'_’ﬁ'?fﬁ_a_Tﬁ:‘EFd'.rﬂ_:!.r!:c_-lmnurtant 1
e 120250 m aa L v
e - -.-‘t
q a8

] f“-.'—v-\fv{r-
i T e e e

A5 519 SN
i ._:' : J I I drm L \.f) 282.5kNm

A | s 5
I:l Deten'nlmgmé slc'l:le and‘"n‘eﬂemun

at rJ:E f:ee end nf th
Fau:e:E -EﬂﬂGPa I=: fnfxlﬂ"m z = bﬁm o3ded 25 shown inthe 10

o =
-

Pore WL
P ]
f-l.:;__ £ 1m _.;-'r1m 2m 9’; Im
L

Syl L00Nm Jﬂ””ﬂ :am:i]

By

o -t

A ‘Ea. A ren:tarrgurar pier is mhj‘m:ted l:c: & :t}mpru:h.-u Inad
e F.nd the Stressinte nsrthEs- at I.:hE four corners of 1he pier,

=

of 450 kN a3 shawn in the figure. 18

]_ | /
D S F
‘ e
I
I = aad)
,__.._..__..__._I_H._L._ ..... =
-_. 1HHIG s
: ._. A : . ; -, ﬂ
2 l_—-—_._._l.:-_ﬁ:mm _,l
: Page 273
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QP CODE ; 27636

Internal diameter of a hollow shaft is 0§ af its external diameter. It has to transmit 10
300 kW power at B0 rpm. If the shear stress is aot to excerd 60 M, find the internzl

znd external diameters of the shalt, assuming that the maximum torgue is 1.4 times the
migsn torgue. )

i, A 200 kg weight is dropped on ta a callar at the lower end of a vertizal bar of 3 m lang 14
and 28 mm diameter, Czlculate the height of drop, if the maximum instastancous stress
i5 not to exceed 120 Nfmm?, What is'the corresponding instantaneous elangation? Take
E=2 % 10° N/mm’ LIAL U

b. A simply supported beam, with 2 span of 1.3 m and 3 rectangulsr cross section of 150 10
mien wide and 250 mm deep, earres a concentrated toad of Wat the centre. If the
Mewable strasses are 7 Mfmm? for bending and 1 N/mm? for shéar, what is the value of
the safe load W7 '

ha

r

A hollow cast Iron column of 200 mm gxternal diameter, 150 mm internal diamater and - 10
& m long has both ends fixed. |t is sgﬁ]Ectéd te axial coinpressive load, Taking factor of
e -,I .

salety 35 6, o = 560 Nfmm® o =E;_£ﬂété'rmlnejhies afa. Renkine load,

A welght of 200 kN is supported by three adjacent short pillars in a row, rach 500 mm? 1
in section. The central piHa'.r_' is made-of steel znd the QULEr. anes E'-r_e el copper. The
plilars are adjusted such.fhat 4t 15 iC8a é'!-!;c’grﬁjeg__&qdd'[-iﬁgdtl'[hé temiparature is then
raised to 115 *C. Esrirr;ai'z'E_-'E_h'e'_s‘*r_r,:géseéz.lnfé_:};'h_p!'_ll'ar:':rt~15_"jn:_.én'd';1:15:jc: Take: E=2x10?
Nfmeme, Ee= 0.8x10° W/, 0o 1.26005/°C, aimd @bagefe, < - -

=

i,
o

11 I]‘S—'I-’J"EE{I-EHC!]FJSDS-WHEEEDFE] SFC
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Sem - 1T Q. P. Code: 26345 ||

Time: 3 Hours [Total Marks: 50 |

NB.  A. Question no.1 is compulsory,
I Antenipt any three questions out alremaining five questions
C- Frgores to right indicates full macks

LSolve any Four;

What are Transter machines?

BExplain Rolling defects.

@How is rod made by extrusion? = ehi

g With neat sketch explain the working prmr::pln::ﬂ piastlc
Bjection moulding process - 5

gBifferentiate Shaper and anner

(20]

2 ahiflerentinle the [ollowing: iin e s T TR
i) Pattern and core boxes. : St

i) Lapping and Honing 5 3 ‘F
# Differentiate I.'rtlwmn TIG 3: MI(_- wc:ldmg e [8]

-

gDifferentiate heiwcr.:u sn]{Iaung F & hmzm g o [3]
3.a Explain m;ar_-,-.r swagm Jawjlh 11.5 slc:l.,tL[a it ;-'"' [6]
# DL-.‘:-I.':H[}EI Cﬁ[ﬂ:hdi:rmg |J!'{11.-¢.5.5 for ‘[:L:su: Wi th,a nc.it laheled [6]
sketch, > & e Ao
& How.aire, M[lllm. Ma:&hnms tlasmhcr! mth a nent 5I-;r.~rch'3' [8]
I]esm:the ﬂn;».r cln-: Mllllué '-".-'Iu{:hme bl ey

-.\,-\.\,.-:'

4, :}Exp[am ccntt‘eiess grmdm o n*:eﬁtmu ; [5]

\ﬁt'ﬂlﬂ?:rmtmtc between core. am:f oOfE: pImL [5]

3 Jiﬁﬁaf” 15 rxa:ﬁnthyTrsm’T ‘?-Iﬂ{: ﬂ'I:E: ﬁll:ll.":.[lﬂn‘i of riser, [5]

"‘ ".ﬁﬂlacllss fﬂr:r,mn w::Idmg wn:iuts‘appl[catmns [5]
=*.»'k;~-.:~$.;f*.:~ R A G

......

;5 qﬂ;ateﬁnmts W:IL] ca_l maf;hmmg centres. Deseribe any one in [8]
ﬂffﬂﬂ R ot

h}ﬂlﬁcrcnhatc between ﬂp&n Inﬂp and closed system in CNC 6]
- machines. o
’ c}E'Lp]um VELCULIT fn:rmmg process of polvmers, (6]

fr ‘jW]mt 15 |11r::3nt h}' fﬂrgmg‘l’ Differentiate closed and open die [5]
i!gm g
ﬂWntl: Shl::lrt note on iollowing: _ [10]
~ @Machine Tools Classification
* A} Autom 1ﬂc machinoes

-::}[.'::mmn. Yransfer moulding and compression moulding. [5]
EEREE b
3 '_'_--;;_.' : 510 21088 54100 S DODS0IFN S AR 871 0A,
g
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(). P. Code: 24188
N.B. A, Question no.l is compulsory. ity : l'-I:";].h.]l Marks: i J.-: A
B Attempt any thres questions cut of remaining five qucﬁt_i!:niis_

. Figures (o right indicates full marks

S L
S

&) How 1 fod made by extrusion, sy SR I Gl S

1. a) Classily varions welding process,

b) Explain Rolling defects, Ehr
d) Compare transfer moulding and mmprﬁﬁl:;ln mml]l:hng. ; [5]

2.0] Differentiate the following: S [10]
) Pattern and core boxes, i : s
i) Wing core & hanging type c1+'é$m= =3
b] Discuss l'riv:tiuu‘r'.'_efd_!'..]:..g_il.'iﬂ'n its ipp!.i.haﬁqng. ol e 5]
¢] Differentiate bc'hwen-;;u.'rdi:nng& h}ﬁinggh SR & [5]
3.1a] E}.plam rnl:rr;.r swaging wnh lts sir.:t-:h AaaT [6]
b] D-:s::nl]ﬂ Ca]::r:dmng ]:u'ace.ss fnr p]a.snr: with aneat labeled sketch. [6]
€] Desml:u:thc bumﬂep&nfpuﬁdrrmctﬂ]lurwpmczsa Discuss applicalions, advantages

~- - and d:s::d-.-mtilg.es of p-uwn:l-:r m:tal_[urgj.r_ 2 8]

4.a) What is meant by Sintering. [5]
b] Differeritiate betwesn core and core print, 5
"] What is meant by riéni’:ﬂ.t:u!: the functicns of nser. [5]

d] Differentiate between TIG & MIG welding. (4]

Papeiof2

ESEGZEDSS S EDODS0IF IS AR CO4ER
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Q. P r.:*n-:le- 24188

5. a] List the different NDT methods?Explain ultrazonis process method !:uf mspeci!:-:m. - 18]'
b Explain with neat sleteh “Radiographic Mon-destructive tu:t“ Sy ':"._u. . 16]

t] Expalin vacoum forming process of polymers. S, x [ﬁ‘_| i r ¥ .'f
§. a] With neat sketch explain the working principle u-t"p]ashc m]er:fmn mnuldmp, pmn:ss '[5] ;

b] Write Short note on following:
i} Centrilugel casting,

{"}J

- e ._:':
i} Transfer monlding process S Sl

iy - y
i i o Z
- - -9 n g - "
e
L "t - L ¥ [
1 P . WA
= 5 1
= N - . ] L
1 - . L
'|I .
3 N A R
TRUNE T
" = £
. H)
e AT
. e
o W L -
- - -~ g
. - -
£
. x

Page 2 of 2
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o £ frgrn L AUty T ftﬂrnﬂj w1 ) 191217
Q. P. Code; 26048

Time: 3 howrs Blax.hlurks:50

B LR s compailsary.
? Solve any three from the remaining questicns,
1. All questions carry l.,.[‘ll_l.:]l mirks

.1 Answerany FOUR:

L ]

(a) Difference between stegls and cast irons
(b} Allotropic modifications of iron

(&) Classification of materizls

(d)} Modes of deformation in matetials

(e} Stoinless steels and its classificatior

WA S T B R T
-

0.2 {A)Define critcal cooling rate, ﬂ'l.""h:rll'lﬂ variows l;.-LII}||'15 curves I:IJ': i I I E|IF'|;1’=LTFI fior

eulectaid steel and diseuss the tansformations, s (1)
(B Explain the property and micro-struciure ..!'I.-:IrlgI:S occ hﬂlﬂE |:I1.1r|:rg cold waorking

and reerystallization annenlmn u:uf mc:rals (L0}

(0.3 (A)Draw Fo-FeosC n:qu|||l:|-1u:||n -.’!la,-gr.nm nnu:l iub-:] -E'll] Ihl‘: 1I'I1;|'.l-.'lrl+hl-|. hd“?-— rutun::.&.
composition and phasésclealy, Also 'ﬂrntc‘m v -ernr Feaztions. 1G]
(Biescribe the EI:II}|]I:iL_ of T 0.5% E s*uﬁj Ao rocm iclrpcrﬂ["lr_e 'd"".[-ﬁﬂ find out the
proparlion of mJEI'n c:nns'rlrucnts |?1 :t‘aLr-.':nlJm 1-3n:|f.'|i‘:r11'lll't o {1y
i S e (R

- -\.

4 {A) Whauﬁaueuc -::ufmn:tais -'j_.xp:un,ﬂ,e: ﬁlr:ﬂ*r:-:[ n’r |:r.trnrr the metols for ftigee,
D]gcquwfummua ]][E“I.,I{'Hiq 11'-'.'l:|. ‘!I:l ||1Lr¢.L.‘::.-‘.' rﬁll I"'I.I-!CI- llr& ofa COTOmEnE. (4]
(B] -.wm mfhrdmuhuh!;r'-' ‘i‘.-""lﬂ[ are’ f'a.«..l!ur.s am:,ung J:a.rde:mbllu} T Explain Jominy

End Qumﬁhmf- SeF SRl (10)

: T}Lj?]'{q;l-"l.{;' mw&'uc&ﬁhrd&" Tﬂlﬂ_ﬁ_ hm:t ﬁ'l:lm CE'_-.I: |'.||]_1'|:|i:.r_|||-|-:r':r Disenss any ono of the case
& }ﬂudmﬂsmmdﬁ-lﬂﬁﬂﬁ!!‘ _'.\."x :._*-. .q._ P {H:l}

S {E] & Eﬁhllnunu?-mu['a[ o t'hr.: "cmrﬂmﬂd composile is o be produced consisting of
. 3L|n voll '-.arnml-:i Ilﬁ-i‘l.'l in. Pﬂl}ﬂmlﬂtt matrix. Find the modulus of 1he compositein

lﬂnglmamq_] q“-ﬂ,[luu |:[1.|-.-|_1n windulus of elasticity for aramid fibre = 131 GPa

3 ']Ifl:ldullﬂr uf-i‘“l&?ltl.}'_‘r ﬂJr,F||j_'1:,"|:'BJ'hﬂ']1.<'I[¢ 2.4 Gila) ()
_ .-{E } ‘l.lﬂmtard‘smﬂ” miﬁl:'.rlﬂm ]:}Jscuss a few applicalions for smart materials. (5]
:r\"_'.' ' '.‘EI."r|1-:: Shl:lTl I'I'II'TCE o ':J""“} FGUH} (20
B [.::I Haio lmtﬁrlfﬂb ind thei symihesis route
S [h)Creep behaviour in nretals
;:,u R {¢) Dislogatinhis and strain hardening
H.;' . -{d} fsnmnrphEIUE p]:q_gt_ dizgram
B (&) Retained-austenite
g}“ {f) . "‘-.-]R ﬂuulﬁ
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