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& afine intesral and a surface indeural

b oa surface imewral and a2 velume
integwral

e alineintegral and a volume integral

d gradient of & fnction and its surface
integral

Alot has (% defective ems. T

are chosen randomly L

probebility that exagtly

ilems e defective

a 0o3s

b 01937

¢ 02234

d 03874

& ij‘.uhr

mommssient system  of  equations.  The
ahest possible rank-of A s

Chanﬂimg the order of the Inlepaton in
the double intesad 1':_“ £, x )il
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el 2 ij_f{;,ﬂ;m What is 7

o dy
b. 16y

B

& B
The tinwe vanation of the pmum of a
particle m rectilinesr molion is given by %
=" P+ 2l vin H]amlnmnrull:l.llw
acceleration of the paticle in. consisten
uinits; the mision stated with

a v=0a=l
bk v=0a=2
e v=2a=0

Aurli‘m slender cylindncal od is made
af 4 homogeienis and isatropic maternal
The rod rests on a frictionless mrface. The
rodl 15 heaved unitormly, IF the radial and
thermal  stresses are

lomygituding]

represenied by o, dnd o respeciively,
thien

E &= =0

B o =ila =0

g o =Da &l

d a fba el

Two identical cantilever beams are
supported as shiwr, with their free ends in

cortact through a fgd roller. After the
Dot i applied, the free sids will bave:

-l

a  equal deflections bust not equal slopes

b ooual glopes bt sob edqual deflections

e el slopes a5 well 5 equal
defletivns
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i nather equal alopes T wgusl
detlectons

The number of degrees nfﬂ-uadum of u

I & case of cne dimenstonal hest
condaotion .i:q a meedinm weth - cosestal
propertige, T e the lempuermtine ai poiiton
u,at et Then % is proportonal
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Manck’s law i

& mmbmﬂmﬂnﬁmﬁn Bl e
fiaw in ik saatesfied

d. wroeng becmise Wien's digplicemant
law is not stinfied

The Follumrm foiur E.g;m:l Thve been

Tepreset fictitions

dmu@-n-nincsth. mlh:wmd‘l‘d

platies.
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g
Accordmg W the first  law  of
ihermadynamiics: aqual areas ane enelosed
by
o Figures | and 2
b Figures Land 3

Ap-v disgram las B
151 O & reciprocnting
of the following rep

18

14

lai 13
For mvpaeal seople of ambien oir {at
I0RC, 75% relative humidity and stndard
slmospheric  pressbrg)l,  the  amount of
maesture in kg per kg of diy ol will be
Iﬁ!ﬂﬂ}my
& a2
. 067
c 035
d. 075

Wmﬂﬂ'(‘hwedm-tﬂmmaf
air o pimospherie pressure, dry bulb
wmperature of 47C and 8 wer bulb
wmpeeatione of 20°C The wr feaving the
spray humidifier (5 not saturted. Whi
nmmmumﬂ

= Mulier
R = dictectric Baker
5 - sand Blaster

i

Clesnimg

Core making

Dhie cating

Annealing

Sand mixing

P-20-1 R-4'5-5

Pt -2 R-3 53

P35 R K22

Pi(ks R-2 5.

When the wemperitare of @ solad  mets

INETERSES,

a strength of the metal decrenses bui
duetiliny inerenses

tv both srenpth and ductiliy. ol e nnnl
decremw

¢ otk stremgeth and ductility. of ke menl
INETese

d srongth of the metal increases bul

ductility decrepies

BT N e L =
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o

a - ror
il esser than e Tower Tunit of thie bole
4 3-2-1 principle is uwed fo support

The sength of & brazed jomt

a: decreseey owith mereases m gap
between the two joining surfaces

b incresses with tnevesie i g hetivee
the twa joirang surfiices

¢ decresser lp I certain gap betwes)
he tweo joumng siurfaes beyond which
I mereases

A imerenses up b certain gap between the
bwo joung encfies beyond which it
decteasss

A g cavity oo Wock of Tagh strength
allery 15 10 be nsh machined. This can be
carned oul by weing

h wetro-chemiol runchnmg

i Ui loweer Limit of tise hole

and loceled a three dimensional work-
pece during mechudng, the number of
deprees of freedom that wre resimeted 13 i)

o
o

o

d 10
The figure below shows o graph which

qualititvely relates quttmg speed and cost
per piece produced

‘. *v« ; -

4 af13
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Cutin, Spoes]
The three corves |2 and 3 réepachively

u'ptmﬂ.t

e Weelding £4 W—Mlitking (M)
Dorillaneg ¢ 3 —Piching m Sleet Motal {F)
Laser Cutting of Sheet (LOV— Spat
Welding {SW)

. AW, LCumd M

b AW, D, L0 and M

e T, LC P and BW

i, 1 LC, and SW

An gssembly activaty i represented on an
(yparation Process Chart by the symibod

o T
Qo O

d. o

Thie sales of 2 product during the bast four
yeas were B0, B0, 570 and. BI0 orite:
Thn forecast for the founh vear was B76
i 11 the for cast for the fifth year, using
gimple expoemtial soothing, i eqnal
the forecost wsing o three periad moving
average the valne of the exponentiol
Fmoothing constant o =

w17

b 15

g ¥
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sevice (. = dhoor),

E

7

exponddml
nigriber in the system i restricted
musimiun of 10. The probability dhat

B
g

With a 1 unit change in b whal i the
equations 5+ ¢ =21 Mx 19987

oo

2 yils

S0 upiits

1000 gamiis

L

3

34

x

38,

Lol i3
E"“FMW*[‘.H ;_w-}'"l.
vl = wiu i double miegrial, the i
M, v chmges 1o fuv, vl f (o), Then,
fiuvhis
a 2uv
b 2ov
e v
[ A
Tho right cireular song of Wirgoat volime
{hat -2 be encloscd by & sphre of 1 m

radius hus 2 height of
a 13m
b 23m
(=3 .‘—?;..-
-

The line integral fidrof the veetor
P r)=2ng + £4 4 Trom the origin
b the pevint (1. 1,1)
a wl
b s zem
T

spesifying the path o
Sl o = 1. one step of Newtan-
mumwmnhma

P 34T - 0 gives the next value () as

& &=

b I[‘-'l_ﬂ

e x-=1.5

d‘ K=

A single die 1 twown twice. What i the
a 19

b 536

& '-"4

d %

Sistement Tor Linkod Answer (ot
14 & 15 The complete sal " quulhlm
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oty
:qﬁﬁdn%+p—%—kw=u 15
y=ge' ver

Tha, 1wl o wre

it ==}

b p=3.q=4

g p=4g=2

d p=d.g=4

Which of the following 1 o selution of e
diflarential : 4
%+ﬁ%+:q+ll=u?

g £
b
e !R-ﬂ
g e "
Twa booky of mass

ﬂummln
& 2EF0
b 16N
& TN L
the it
ihe bamel,
19 the barrel e 3mis,
swinging npwards wit
¢ velogity of 2 md/s. The
fe of the absolute velocity of the

& Am'e
b, dmle
e, Smix
d FTmis

An eleator (1) consiete of the  elevitor
coge and @ counter welght of mas m
gach. The cage and the conmterwaght e
eomected by chain it passes over a

45

de]
pulley. The padbey 32 coupled to o motar T
18 desired trat the elevator should lave g
masimnn Soppng inke of T feconds from
i peak speed v, 17 the ineries of the pulley
and the clrain are neglected, the mins
ponwer that the moter mozt have 12

Pulty

Chaba

game  maferal. They are joned of B
throwgh o shafl coupling. while the emds A
and € ae bwolbm (cantileviged). A
twisting moment T is appled o the
couplivg: If Ta and T represent the




4t

Iwisting mamenss W the ends A and C.
respectively, then

e T

i T{'=T1|
I Te=8T4
¢ Te=I16T,
d Ty=i61:
Abeam is made up of two idetical bars
AB ond BC, by hinging them together al
B, The'end A is buili-in (cantilevered) and
H'ntmd(.‘uumplympm W'lhlhc
load P acting - as- show
imomernt at A jy

48

Tuf 13

A cantiléver beam has the sguiare o8
sgction of 10 mm « 10 mm. I carmies &
yransverse load of 10 N, Considenng cnly
the bogtom fibres of the besm, the cormeet
represenation of the longitudinal variation
af the bending stressis

1
3 T]

§ Miobn's edrele of plane steess Tor o

in i body is shiwn. The desizn is W

Be done on the bisis of the maximum

shear stress theory for wielding. Then,

yielding will just begin if the designer

chooses: o dwctife materinl whose yield
srength is

AMPa)

|
~1WM§

45 MPy

S0 M

1 Mg

100 MPa

A welahing machine consists of'a 2 Ly pan

restimg on 4 spring in this condition, with

the pan resting on the spring, the length of

ihe spring is 200mm When & miss of 20

ki is placad on the pan, the length of the

gpring betomes |O0mim, For the spring,

the un-deformed lemgth f and the spring
constant kspiffiness) are

& =220 mm, k= 1862 N/m

o (Mpa) |

oo




b, h=200mm k= 1960 Nm
€ =200 mm, k = 1960 Nm
d n'n=31ﬂlmhf2I5ﬁN-'m

5, In 3 cam-follower mechunism, the
fllonver  nedds 1o rise ihrough  20mm
during 60° of cam rotation, (he fest 30°
with u constan hodelerdbon amd then with
a decelerntion of the same magnitude. The
Imitiad snd Anal speeds of the follower gre
Zern, The cam rofates ot omiform speed of
U rpm. The mavimium speed of the
Tollowwr is
I B
b 120 mis
¢ Lakmis
d. 240 ms

§2. A rotming disc of | o)
evcenitic misses of
S mm - aned Gmim

"h. IANZm
e HTNsm
4 120Nsm

Commaon Data for Guestions 54, 55 and 56;

An instuntineons configurntion of o four-bar
mechanizm. whase plane is hosizontal, i shown in
the figere below. At this instant the angular
vislogity and angulsr sccederntion of Hnk OuA are
w = B omds and @ = 0, respectively, amd the
driving torque {t) 1= sero. The link A s
bieefameed sa thae ins centre of mass ks an Oy,

L

NN Wihaeh  kind of 4-bar mechanism s

OnABOY?

i Double crank methanism

b, Crankerockir mec hanism

e Bouble rﬁr:i:-nrmwlmm

& Purallelogrm mechanis

35 At the msism codsi
magnitude of the

instant, ¥ the componem of

i joint A and AB 5 30N, then

the magninade of the joint reaction at 0,

m b5 e

B i 30N

e i5THN

d. commol be determined rom the given
dlarin

Statement for linked Answer Questinns 37 and

L

A band brake consists of o lever ptmched o ane
enc of this band. The oher end of the band 15 fived
fo the ground. The wheel has o ndius of 200 mm
and the wmp angle of the band i 2705, The
braking force applied w the lever is limited 1o
100N, and the coeflicient of friction between thi
b andd thiz whiee] s 0,5, Mo oiler Blormmtion iy
given.




'hfll

5. The mmcimum lension  that con be g, Flow dirsction s A Wl and Pa - Ps =
generuted in the band during braking is 30 Py
a 12008 d. Flow direction by 8w A and By - P
b TIIOM 14 kPa
e 304N fil A leal 15 canght in & whiripool, A1 given
4 430N insaand, the leal i o8 o distance of 120m
i 4 i froen - the centre of the whidpool The
58 The maxmum wheel 1ergme that can be whirlpool can bo described by the
commpletely braked is following velnzity dasteibitinn:
% 005w po (ot oo g Bexie’
b 32 By Tl el LA o T
¢ 604 H.m m's, where t (in meters in the distance
4 S48 tism the centre of the whirpool, What will
A vemtunmeter of 20 mm thout diametar be the distnce of the leal fiom the o
1= wsed 1o megsdre the velocity of witer w '

o 3 mes
b 1fimvs
& ldms
d Z0ms

B0 A Thnibe monomeier with s smoll guanti
ol mercury 1% used W the swie pe
drfh*:mahﬂﬂmml caliyms

a 172

b, 218
G JEG
d. 392
63 A smnll copper ball of 5 nun dinmeter at
500 K is dropped into an ot bath whose
temperalure s JOOK,  The  thermal
comdinstivaty mfn:gpam-lm‘i'f'mﬁ. ita
density 9000 kg'm’ and s specific heat
385 Vig K I the heat transier coofficient
is 230 Wim' K and lumped analvsis i
assimed 1o be valid, the rte of fall of the
wemperature of the ball ot the begmmng of
eonling wall b, K,
w Flow direction in A and B and Py - Py T
il 139
B Flow direction s B ks A and Py - By - gk

b
1.4 ki's & 113
g 37




a4 Acsolid evlinder (purfice 2) ts located m
the centre of & hollow sphere (surfiice 1)
The dimeter of the sphere 101 m, while
the cylinder b o diameter mmd length of
0.5m esch The mdistion configuration
WF"II
a 0375
b, 063
e BTs
d 1

a3 Hiot ol 12 copded Prom 80t SO°C 10 an ol
mhrwln:hm mr 2 the coolant The

rises from 30 to APC. The

dsngmrmll.ﬁﬂﬂ value of 26°C. The
type of he axclanger is
i purallel fow
b ot pipe
¢ eonter fow

4. crces flow

Sml Tor Iwiced A --'.'-"-"'-"-r' ,,' -
&7

rectamgdar i,
ﬂ!ﬂwﬁnmmﬁlﬂmuw
ambient. of 30°C. Neglect the ¢H‘-:t

d 533 1pf
67 The beut transfer per et gt of the
duct, in wafle, &

o 38

b 5a

e 89

d. T

mlylhmt;;mﬂmmd
p:nﬁn&ngwmkmmhmmwm
consirginls are - 1) there musl e one

16uli3
ssothernial process. 1) there must be e
1nnnmmm i) the msximmzn and
minimiam  ovele  presiaes and  the
clesromee volume sre fived and 1v)
polyrrophic processes me not allowed
Then the e of pesstbie cydes me
a1l
B 2
o 3
d 4
B9 Muerewer af an inckal seste of [0 bar, 1 ma3,

and 300k 18 :l:palnhi tgothermally o @
finial wolume of 2 m’ The pov-T relation

'F]r-lﬂwhwe B> 0

d mx‘t}*ufﬂhdmd'lhe
.-.-.. crupte | mnd 2 refir to inletand outlet.
-w'mnﬁu

an mpilzeturbane

i temction rline

o ventofigsl umpresear
i sl flow eompressor

Commun [hta for Questions 71 & 72
b b i standand eycles - one operafing in the
Oitto gt the other on the Brayton = i
montropically compressed from 300 to 450K, Heat
i wdded o raise the wemperature o 600 K o fe
Otto éycle und to 350 K in the Bravion cyle.
Lo In oy and ne oo te efficensies of the

(Itho amd Brayton cycles, then

& g=025g=018

b g=ny=033

[ SRS L




d. 7 ois onen pesable w0 calculste the
elficiensies tmless  the  femperntune
atter de-axpanson is given

T2 I W und Wi are work oulpuls per umt

mis, then

Wi Wy

w:." “Ln

W= Wy

L itas not possible 10 calculme the work
aetputs unless the temperatire aier 1he
SXPARRIN 15 BT an

en o

Sraement for the Linked Answer Questions 73
& T4

The following table of properties was proed ou
fior saturmted liguid and wa ar of
mrmaonea The tikes Gsr only !
e available, All that wa
eolumns fealiomns 3 to %) o

When snturated Hgmd ol 40°C 15 (hoitled
vl the gualine ntexin will be

a D8

W a2

¢ B3N

d 0788

5. Varois  pavchromelric  proceises  boe

shpwnin the figore below

Priwcess in Figure

P01

G.0-2

R.0-3

S04

T.0-5

77

AERE
Name of the process
i Uhemieal dehumidi fication
i Sensible heating
i Cowsting and debumidaficativn
iv. Humbdsficanon with steam injection
v. Humidification with waler mjection

Las)
Thve mnatching poir are;
n l'-q Q=i R-III. 5

b state | beisi. the vxit o ihe
r'l'hmm.lmumnuwd{n

: T=h

J'L vapoar absorplion relngemion weslem
i a heal pomp owith  three  thomul
reservonrs as shown in the Tigure. A
refvigemmtion elfect of 100W s tequired at
25 K when the beat sonrce svasloble o al
00 K. Heat rejectivn poeies ot X 00K The
muimdinkisn valie i heat reguited {in Ws
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A mould has downsprue shisse length 1520
mmdlhmﬁmumul mullhchm
of the downspnie '] o

ieeds & horzonml runper

A Zm thick melal ahest is 10 be
in mngle of one mdian with a
of 100 mm If the stretch fag
bend allowaneeis & &

00 mim
L0 mrum
11 mm
102 mm
Spit welding of two | mm thick sheets of
steel {density = $000 kg'm") is carried out
wmﬁall;.l by passing @ certain amaum
of current for €1 second thaough the
tlectrodes.  The resultam weld nugact
Faimied 15 5 mm in dizneter and | 5 min
thick, If the latent beat of fuson of sed 15
1200 g and the effetfive reststatice in
the welding operation = 200 £}, the

iZaf |3
current passing through the elecrodes is
approximutely
a 4804
b, 33004
g 4060A
d S00A
A 600mm 30 mm fa surface of a plate
15 to b finish machined on o shaper The
plue has been fived with the 600 mm side
alany the tool travel direction. If the 100t
over-ravel ar each end of the plate i
Himm, average cuming speed (s § m/mm,
f-badmaiﬂ.ll rny stroke and the ratio of
setur Hime 1o citting time of the ool
lthtnnwrwlmdhm:mng :
a EI:H.I.H.I.IH:I

rimeElire hus (o move

[ Tom (3, %) to (1,10)
it ae openuion The centre
Itllﬂ ) Which one of the
pwinly NC tool path  commands
formins thi above mentioned operation?
N0 GO X0V 10 X3 Y3 RS
NI GO3 X0 Y0 XS Y5 RS
MO GLH X5 Y5 X0 10 RS
d. RHOGIZ XSYI X0 YIORE
Twirtools P and 0) have signaiuses 30 -59 -
6% - 30 P gnd 37 -5 P07 8T 1R
o fhoth ASA ) respectively. They are used
W fom o componends  under [he  same
miachining conditions. 1F he and by dencte
the -pesk-to-vellay heights of  surfaces
produced by the wals Poand O, the rato
fiphey Wil be
&’ ol 18
87 oot 30
B T3 cot 8%
T tan ¢ - g

fan 1556 o T

T 3 o T
d gan T = oot |30

Tan T i ool 35
A componen cain e produced by any of
e four processes, |, 11 1T and TV Process
Ihamndmdm 20 and varishle eost
of Rs ¥ per mece Pricess || his a fixed

i

<
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B

ost of B30 and vanable cost of Re 1
per pisce. Process 1 has o fined copt of
s, 40,00 and veriable cost of Rs, 3 per
pieee. Proces TV has fised cost of Ry, 10
and Vanoble cost Bs 4 per piece Tf
carmpany wishes to produce 100 picees of
i camponent, from ceanomic paint of
wiew it shoulil chonse

o Procosd

b Process [F

¢ Process ]

4. Process IV

A welding operatwn i lme-studicd dunng
which am operator was pace-rated a5
120, The operator took, on an avetage, 3
ﬂimmﬁ:rp-mdlymg ﬂwwnH. hL Ha

d. 60

B The destribution of Jesd ame demind o

an tlem i as Collows:
Loead thave demand

E-F All the achvities con be
number of activitics thal nesd to be
to sedide the project duration by |

BN B E
4 b

A company has two factories 51, 52 and
twio warghotses [0, 132, The supplics from
&1 and 52 are 50 and 40 units respectively.
Warchinme T reguives a minimuwm of” 20
unie gl o masimum of 40 anits,
Warchouse 132 requires o mmmmum of 20
units and, over and above, it can fake as
much as can be sopplicd, A balancod
traneporistion problent v to be formulated
for the above sitmatios. The mumber of
supply momts, the nember of demand
pomts. and e tolal supply (or tetsl
demnand} . the balanced  transportation
problen rospectively arc

a X490
2.4, 1
3,4, 90
b B 1]

B R

[buﬁ]nmgimm!ﬁ.ﬁ.k{“ (2, mmd

Y

an,

If an additional conslaint % + %2 50
aidilee) the optimal ssdetion »

a (83535

b (43, 43)

T T 1

d. (5,00

Lzt 'y iend s b thie desiswm variabies of
the dual amd vy and ve be the slak
varinbles of the dual of the given lincsr
programming peablem. The optimum dual
varinbles are

¥ and Yy

Ygl‘l‘d\';

Yy and v

i amd vy

N
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