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MECHANICAL ENGINEERING

OME MARKS QUESTIONS

Stokes theorem connects

a. aline inteieral aid a surface inlearal

b a surface imegral and 3 volume
integral

¢ aline ineyral and a volume integrl

d  gradient of a function and its surface
integzral

A ot bias 10% defective ilems. Ten items

dre chosen randomily from this lol The

probability that esactly 2 of the chosen

items are defective is

4 00036
b. 01937
o 02234
d 03874

j:{nn" x+sin x)dr s equal to
a ljm" sl
b ?.j’:u aty

c EE[rin'J T

d =zero

Adsa 3> 4real matrix and Ax = b is an
inconsistent  system  of equations.  The
highest possible rank of A is

a |

b 2

c 3

d 4

Charging the order of the Inlegraton in
the double integral ;:}]‘r{;y}m

A

leads 1w F:i],.l"h.yi-ﬁnfr. What is g7

a4y
b, 16y

e X

d B

The tme vanaton of the posstion of a
icle m rectilinear modion is given by x

=21" + ¥ + 201 v is the velocity and a the

acceleration of the paricle in consistent

units, the meton started with

a v=0a=10

b v=0,a=2

e v=2a=0

d v=Xa=2

A simple pendulum of length of Sm, with

above of mass | kg, is in simple harmonic

mation As it passes (hrough s mean

position, the bob has a speed of 5 m's The

net fiorce an the bob at the mean position is

[ - ]

b. 25N

& SN

d. 25N

A uniform, slender cylindrical rod is made

of a homogeieous and isotropic matenal

The rod rests on a frictonless surface. The

rod is heated uniformly, IF the radial and

longitudingl  thermal  stesses  are

represented by o, and o respectively,

then

a a=0ga =0

b g o= “..E, =

g o =0a el

d o sbo el

Two identical cantlever beams are

supported as shown, with their free ends in

contact through a rigid roller. After the

Toad P is applied, the free ends will have

ifkg |
a equal deflections bui not equal slopes

b equal slopes but sob equal deflections

¢ equal slopes s well a5 equal
deflections

widing a
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13.

13,

T4

d. nether equal elopes  por
deflections

The number of degrees of freedom of a
plmﬁ.ul:mmhﬂlmhmdﬂmpll

el

setups  for  conducting vibrahon
i il 0 lond pure note of
ﬁamlenq' I-MEz i# produced by gome

Which cne of the fallowing 14 critision m
the demgn of hydmodynamie  joums
besnings?

a. Summerfield mmmber

b Ratng life

¢. Specific dymamic capacity

d. Rotahon factor

The velocily components componsns m
lie x and v directons ofa fwo dimensicnal
potenfial flow nre uw amd v, respectively,
Then %, i gl to

i
. 2
(7.4
o
B S
o i
L
o
g
e

fn a case of eme dmensonal heat
eondachon in a mediom  with  constamt
properties, T 1= the temperstime gt posiEon
x.dhmct.ﬁm%ispu‘qmmmtm

1

2of13
£ L
aT
b —
i
&7
“
X

The following figure was generafed from
experimental data relating spectral black
body emissive power o wave length at the
three temperatuses Ty, Toad T { Ty =Tz
=T},

The econcusion in that the measurenienm

e

a  correct becanse the mmxma in FEy
show ihe comect trend

b. correct becmme Planck’s
satizfied

g wrong becanse the Stefan Boltzmmm
law i net satisfied

d. wrong because Wien's displacerment
law i# not satisfied

The Bllowing four fgures have been

drawn  to  represest  a  fichhous

thermodynamic cyche, on the p-v and T-s

planes,

law 18
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Accordimg o the first  low  of
thermodhynamics. equal arcas are enclosed
I

a Figures | and 2

b Figures | end 3

¢ Figures | ond 4

d Figures 2and 3

Ap-v dingram has been obtained from a
test on @ reciprocating compressor. Which
of the fodlowing represents that diagram™

Tof 13
For mvpecal sample of ambiem air (at
3C, 75% relarive humidity and standard
simospheric  pressure), the amount of
mistiare in kg per kg of dny air will be
approximately
& (002
b 0627
g O
d 075
Water a1 42°C s spraved imo 8 stream of

wr ol amospheric  pressore, drv bulb

wmperature of 40°C ond & wet bulb

wmperature of 20°C  The mr leaving the

spray hiemdifier 15 not seturated Which off

the following stalements is true’?

@ A gets cooled and humidified

b Air gets heated and humidified

€ A gets heated and debumidified

d A pets coobed und dehumidified

Match the tems of List-1 (Eguipment)

with the items of Listll (Process) the

correct answer using the given codes

Equipmeni

P - Hot Chamber Machine

= Muller

R = dietectric Baker

5 - sundd Blaster

Process

Cleaning

Clore making

Die casting

Annealing

Sand mixmge

P-20-1 R-4 5-5

P-4 (-2 R-3 5-3

P Q-3 R-1 522

P-3 -5 R-25-|

When (he tempersture of 8 solsd  megsl

INETeases,

a strength of the metl decrenses but
duetility inerenses

b, both srength and ducnility of the metnl
decrense

¢, bath strengih and ductility of the metnl
inerease

d strength of the metal increases bul
ductility decrenses

O TR ok Wb —
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The strength of a brazed jomt

a decreapes with meoreases m  gap
between the two joining surfaces

b meresses with tnerease n gap betwesn

the two jouang surfaces

decresmes p o certain gap belwesn

e two joanang surfaces bevond which

I increases

A inerenses up bo certain gap between e
two joumng sucfces beyond which it
dectenses

A zigsag cavity inoa Wock of Tagh strength

alloy i to be lmsh machined. This can be

carned oul by wmg

[~

electnc discharge machmimg

. destro-chemical machirnng

¢ Jaser beam machimng

d. abraeive fow machining

In order o have wterference fiv if 12

eszenitial that the lower limit of the shaft
ghowld be

A, greater than the upper limit of the hole
b lesser than the npper Lt of the hiole
@. greater them the lower limit of the hale
d  lesser than twe lower limit of the hole
When 3-2-1 pnnaple 15 used o support
amd locsied a three dimensional work-
piece during muchining, the number of
deprees of freedom that are resimcted 1

)

B op
- e

d. 10

The figure below shows a graph which
qualitatively relates cutting speed and cost
per piece produced.

9.

4 of 13

_“";f

: Y

| -

ml?-nu

Costing Spood

The three curved 1,2 and 3 respectively

represert

a. machming ooel, non-productive cost,
ool chamong cost

b, non-productive coel, machinmg cost,
o] eluignng cost

e ol clomang cosl, mudunng cosl,
non-productive cost

d. bl changing cosl. non-prodiuciive
cosl, mrchining cost

Which among the NC operahons given

below are contimaous path operations?

Are Welding (A Wr—Milling (M}

Dirilling {)—Punching m Sheet Metal (F)

Leser Cnthng of Sheet (LC)}— Spot

Welding {5W)

w, AW, LCand M

b AW, D, LCand M

¢ D, LC. Pand SW

d. 0, LC, and 5W

An gssembly activity is represented on an

Crperation Process Chart by the symbod

W O

b. A

T

i O

The sales of a product dunng the last four

years were 850, 380, 870 and 890 units

The forecast for the founh vear was 576

mite; 1f the for cast for the fifth vear, nsing

gimple exponential smoothing, is eqoal to

the forecast weng o three penod moving

average the wvalue of the exponential

smocthing constant o 1=

a 17
b 15
g T
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d 5

Consider 2 single server queumg model
with Poison amivals (4 = 4hour) and
exponcibial service (. = dhowr). The
niamber m the svelom 15 restmcted tooa
mavimum of 10, The probability that a
pemson who comes o leaves  withowt
Joiming the qieie

TWO MARKSE GUEETIONS

Wh.'n:hmmu.l'mc:l’glhwhgim

[5 0 0 &)
; G 5§ 50
mgm-wtwul'm:uwi:'u A
| -
(oo N 1y
1
2
ol f
il
Tl
)
b. !
S|
I
i
e
i
-
a4
d P
b

With a 1 unit change in b whal is the
change i % in the solution of the system of
equations s+ =210z 1 199 y=H?

a. feo

b 2 unils
e 50 units
(LA LT

3%

35

3,

L

38

Aol 13
By a change of varable % (u, ¥) = uv, ¥ (i,
¥) = vu i double integrial, the muégrand
1%, v) changes 1o fuv, vu) i (uv). Then,
fiiu, v)is
a 2uv
b, 2uv
& v
[ A
The right cireular cone of largest volume
that ¢an be enclosed by a sphere of 1 m
radius s 4 height of
a. 13m
b. 27GEm

s o

4 45m
1Al |y i -

l'l':‘kl@ - and (1) = 0, then

what s yie)?

4 E

b1

e le

d 1

The fine integral [ r of the vector

Fir)=2ne - &g 12y from the origin

1o the poant P{1. 11}

a wl

b. 15 zem

o |

d connol  be delgmined  without
specifying the path

Starting from %, © 1. ome step of Newton-

Raphson method in solving the squation '
b 3—T = 0 gives the mexd value (x) as
BN =03

b x;= L3

& =13

ll. HL‘I

A single die 18 thrown twice. What i the
probability that the sum is neither § nor 97
a 19

b, 336

e W

d %

Statemeni for Linked Answer (ucsiions
14 & 153 The complete solution of the

widing a piece of information.
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42

ordinmy ififferential
. .

!thnnﬁ+p~g-—rﬂ=ﬂ 15

}Iznrp-l- PFJ‘.“.

Then, p osd g are

a p=Xg=3

b p=3.q=4§

e p=dg=3

d p=d.q=4

Which of the llowing i a salution of e

di ferential Ao

dy oy "

'EI+P1E+E1+1}=H?

Y

b ="

[ " ]

d- .,1‘-\11

Twa books of mass | kg each are kepton o
fable, one over the oiher The coelficient
of friction on every pair of contcting
sirfaces is 0.3, The lower book 15 pulied
with a honvontal force F The munimmm
the two booky 1e

2. zEro

b, 106N

¢ STAN

d REIN

A ghell 18 fired from cannom. Af the instam
the shell 1 just sbout to leave the bamel,
its velogily relative to the bard is 3ms,
while the barrel is swinging nypwards with
a constant angular velocity of 2 radf. The
magnitde of the absalure veloeity of the
shell 1=

g Imie
b, dmie
2, Fmis
d Tmia
An elevator (1) consiste of the elevator
coge and @ counter weight of mas m
each. The cage and the commterwaight are
comected by chain tat passes over @

13

eolfld
pulleéy. The palley ig conpled to a motor. Tt
18 degired that the elevator should have o
maximnm stopping time of t 2econds firom
o peak speed v, IF the inerties of the pulley
and the chain are neglectod, the minimmm
peower that the motor must have is

Palty

b=

3

g -l

i

Al kg mmss of clay, moving with a
velocity of I10mn/s, strikes a stationary
wheel and sticks to it, The solid wheel has
a teazs of 20k and a radne of im.
Agsuming thar fhe wheel {2 sa mio pure
polhing mobion, the angular veloerty of the
wheel mmediately after the impact
mpproximmtely

0
5 0m 3
0.
B Tero
b, Lomi /s

b =l

The two shafts AB and D, of equal length
and diameters d and 2d, are made of the
same malenal. They are jomed ot B
threisgh @ shalt coupling. while the sids A
and © ae bolt-n (cantilevered) A
twistmg moment T e applied to the
coupling. IF Ty and T- represent the

ywiding a piece of information. This is not an official one.

This might be
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Iwisting momens @ the ends A and C,
=y Wy
4.
48 A cantilever beamn has the sgoare eross
section of 10 mm « 10 mm. It carmies a
h—b—-:—l-i iransverse load of 10 N, Considering only
L ihe bottom fibres of the beam, the cormect
represeniation of the longitudinal vanstion

o Te=T, of the bending stress is
b To=8Ts

¢ Te=I6T, 1
d Ty=I6Te
46 Abeam is made up of two idenhcal bars

AB and BC, by hinging them together at
B. The end A is buili-in (canrilevered) and
e end C i5 Smply-supported. With the L
load P acting as shown, the bendmg

1]

jon

u..P ] K

moment at A is W'
alu.;F I

Ted I3

. L " e

L oat 1T

b o 49 T.he Mohr's ¢ircle of plane siress for a
: polng in & body is shown. The design is o
5 ipl be done on the basis of the maximum
F shear stress theory for vielding, Then,
d indeserntinate yielding will just begin if the designer
AT A camilever bekin csred the o EAS & St e
symmetric load shown, where wy 15 the
pesk intensity of the distibuted load o MPa}
Cualitatively, the correet bending momaent
dvieram for this beam 15
f—\.\l vtupﬂ
X -111-.1!'\-/-141
A
o a 45 MPa
b, 50 MPa
¢ W MPa
d. 100 MPa

50 A weighing machine consists of a 2 kg pan
restimg on A spring In this condiion, with
the pan resting on the spring, the length of
the spring is 200mm. When & mass of 20
kg is placed on the pan, the length of the
spring becomes |00mm, For the spring
the: un-deformed lenwh & snd the spring
constani {spiffiness) are
a =220 mm, k= 1862 N/m

4

widing a piece of information. This is not an official one. Thi=s might be ussed
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b, h=210mm. k= 1960 N'm
€ =200 mm. k = 1960 Nim
& =200 mm, k = 2156 N'm

5., In 2 cam-follower mechmism, the
follower neads 1o rise theough  20mm
during 60° of cam rowtion, the frst 307
with a corstam peceleratbon and then with
a deceleration of the same magnitude. The
initial and final speeds of the follower are
Zern, The cam rodaies af umiform speed of
300 rpm. The maximum speed of the
Tollwer is
o 060 ms
b. .20 m's
¢ Lok mis
d. 240 mfs

1. A rolming disc of | m digmeier has (wo
evoentnic masses of (L5 kg each ot mdii of
S0 mm and Glmm ot angular positions of
0° and 150°, respectively. A balancing
mass of 0.1 kg is 1 be used to balance the
rodor, What is the mdial position of the
halaricing mnss?
a 50 mm
b 120m0060r

[ 49
4 V5l
e 280mm

53, Inouspring-mass system, the mass is 0.1 kg
and the stiffness of the spring is | kN,
By infroducing a damper, the frequency of
oscillation {s found 1o be 90% of the
origingl valoe. What is the damping
coefficient of the damper"!
a LINsm
b, IANSm
e §TNsm
d. 120Ns'm

Comman Dta for Questions 54, 55 and 561

An instaentaneous  configumtion of o four-bar
mechanism. whase plane is horizontal, is shown in
the figore below. At this instant, the angular
veloeity amnd angular sceeleration of Hiok OuA are
o = B mdd and a = 0, respectively, and the
driving torgue (t) Is wero. The link OsA is
hulanced so that its ventre of mass flls ar 0y,

Baf (1

54, Which kind of 4-bar mechamism s
CABOY?
a, Double crank mechanism
b, Crank-rockiér mechanism
g Double rocker mechanism
d. Parallelopram mechanism
35, At the instamt considered, whal is the
magnitude of the angular velocity of DWE?
& | rads
b. 3rads
g Brds
d. 643 mdis
56, AL the same instant, i the componemt of
the force is joint A and AR is 30N, then
the magnitude of the joint reaction at (1
m i zern
b, is30W
e isTEN
d. commol be determined from the given
dlartn
Statement for limked Answer Questions 37 and
&R
A band bmke consists of n lever attached o one
end of the band. The other end of the band is Fived
to the proamid. The wheel has o redius of 200 mm
and the wrap angle of the band is 2705, The
braking force applied to the lever is limited to
I00M, and the coefficient of friction between the
b i the whieel is 0.5, No otler Hiformalion is
Eiven.

widing a piece of information. This is not an official one.
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b7 The moximum tension thal can  be
generated i the band during braking is
o 120KiN
b. 2110N
e, 32N
d 4420M

58 The maxmum wheel torque thar can be
completely braked is
w200 N.m
b 382 Num
c. - N.m
d. S N.m

5 A vemtunmeter of 20 mm throat dinmeter
15 used to mensure the velociiv of witer
o horizontal pipe of 30 mm diameser. 11 the
pressure difference between the pipe and
throat sections 15 found to be 30 kPa then,
peglecting  fictional  Josses,  the  Mow
velocity is
a 02 ms
b 10 mes
e lAms
d 20ms

60 A U-be monomeser with o smoll quaniiy
of mercury i used w the snc pressure
difference between two locations A and B
ma comical section throngh which an
ineampressible Tad fows. At a particalar
Mow rte, the meroury column appears a3
shown m the figure, The density of
mereury is 1 3600kg'm’ and g = 981 iy’
Which of the follovwing is correet?

\'

w Flow direction in A and B and Py - Py
=20 kPn

b Flow direction ts B to A and Py, - I <
14 kPa

]

63

uuf 13

e Flow direchon s A 1o B und P - Py =
30 kifa

d. Plow direction is i 10 A and Pp - Py
1.4 kPa

A Jeal 15 canght in a whirlpool. A1 s given

insiant, the leaf is ot a distance of |20m

from the cenire of the whidpool The

whirlpoal con  be deseribed by the

fllowing velocity dlistribation:
1
]_,.__[mnu] o seid '_'_Jl.'-lhul‘
bl 1 dmr

m's, where r (in melers in the disnce
{rom the centre of the whidpool, Whot will
b thhe distunce of the leal from the centre
when 11 has moved through hall o
revolution?

uw. 48m

b. 6dm

e 120m

d. 142m

Heat Nows through & composite slab, @
shown below. The depih of the sab s | m.
The k values are in W'mK. The overall
therial mesistiice in KW s

- k,_ )

= o

- arim
a (72
b 2]
¢ 2856
d 392

A small copper ball of 5 mm diameter at
0 K 15 dropped it an oil bath whose
wemperature  is 300K, The  themmul
condustivity af m:;m 15 400 Wim K. its
density 9000 kg'm’ and s specific heat
385 Vg K. 1f the heat transler coefficient
is 250 Wim" K ord lumped analysis s
mssimed bo be valid, the mte of fall of the
tempernture of the ball ot the begimming of
cooling will ke, i K's,

m A7

b 139

e. 173

d 207

widing a piece of information. This is not an official one. This might be ussed i
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&1 A golid evlinder (surface 23 is located m
the zentre of @ hollow sphere (Furface 13,
The dinmeter of the sphere is 1 m, while
the cylinder hee @ dameter amd length of
05m each The mdistion confignmation
factor Fppas
a 0375
b, 0625
e BT
d 1

B3 Hest anl iz conled from 80 to S0°C tnoan ol
cooler which uses mr a8 the coolant The
air temiperature nses from 30 to A0°C. The
designer uzes a LMTD value of 26°C. The

vpe of hent exclanger is
o puralle fow

b, doulie pipe

¢ gounler Bow

4. oroes flow

Statement for linked Answer Questions 66 &
&T:

An mp-insulated mr condiiomng  doet  of
rectamgular crose section Im © 0.5m, camying air
at 20°C with & velocity of 10 m's, is exposed fo an
ambient of 30FC. Neglect the effect of duct
construction material. For air m the mnge of 20-
I0°C, data are as follows: thermal condnetivity =
0023 Wm. K, viscosity = [RiPas; Pramdt]
mumber = 0,73, densmty = 1,2 kg/m”. The laminar
flow Nusgell pumber g 3.4 for consbmt wall
temperature gonditions and, for terbdent Qow, No
=002 Re " BOY

66, The Reynolds mumber for the flow 1=
a 44
b, 890
e 444 = 10°
d 533 10°
67 The heut transher per melre length of the
duct, in watls, i@
18
53
g0
T
reversible  thermodynamic  qyele

conmming  only  three processes  and
producing wod: 1% o be constructed The
constraints are - 1) there sl e one

>Ep o P

10oulfi3
wothermal process, 1) $ere must be one
uﬁmuﬂpmw i) the maximmm and

cycle pressures and  the
elnmm volume e fxed and 1v)

polytrophic processes mre not allowed
Then the nhmber of poksible oyvcles me

|
b 2
e 3
d 4

a9 Mitrogen at am inthal state of [0 bar, | m3,
and 300K 15 isothermally o =
final wolume of 2 m’. The p-v-T relation i

[p--;!-]r-khwhﬂe g > (. The final

Jressire

a. will be slightly less than 5 bar

b will heslightly more than § bar

@ will be exacily § ber

d. comnot be eortamed in the sheemce of
the value of'a.

. In the velocity dingram shown below, u=
balde velodty, © = absolure fuid velocity
and w = relative velocity of Amd snd the
subperipts | pmd 2 refer to inlet and outhet
T diagram 1s for

an mpmise turbane

& reaction tartnne

o centafisgal compressor
am acinl flow compressor

=n o5

Commen Dats for Questions 71 & 72
In two mr standard cyeles - mqn‘ati:i_;hillw
Chitos aned the other on the & = air

isentropically compressed from 300 to 450K, Heat
1= added to raise fhe temperatone o 600 K o the
Ottt eycle wnd to 550 K m the Brayton cyce.
7L In no and 1 ore the efficencies of the
ko md Frayton cycles, then
a =025, =018
b, m=mny=033
g =055 =04%

widing a piece of information.
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d 1w npo possble o caloulute e
elficiencies unless the temperaiure
affer the expansion is given

If Wa and Wy are work outputs per umit

s, then

& Wy=Wy

b Wa=Wg

e Wi=Wpg

d. 1 s not possible 10 calculate the work
ourputs unless the emperature affer the
EXUMISION 15 Biven

Statement for the Linked Answer Questions 73

& T4

The following table of propertios was prnted ow
for satwmned ligud snd satwrated vapour of
mnmonia The titles fise only the frst two columns
are wvailable, All that we know that the other
columns {columns 3 to 8 contain datn on spacific
properties, namely,  intemal  encrgy (k1 kg)
enthilpy (kI kg ) and entropy (KD kg K )

sle|e|ulsd
HEEE
HETHE

HOHL
HEHUL
E|E|E|E
E|E|E|H
BIE|E|E

(4]

.

5.

The specitic enthnlpy data wre in columns
a Jand7

b, 3ond 8

& Samd?

d SoodR

When saturated ligud al 40°C 15 (hoitled
tin =205, the quality ot exit will be

o DIRG

B 0212

e D23

d 0788

Vonois  pavehiromelnt  priwesses  one
shoown in the figure below

Process in Figure

P01

Q. 0-2

R.0-3

8.0-4

T.0-5

IERE]
Name of the process
i Chemical dehumidiGoation
i Senmble heating
i Cosling and debumadification
. Humidification with steam injection
v. Humidificabion with waler mjection

[t
Thve matching pair are
o Pei. Qi Reiii, S-iv, T-v
b Pii O, Retii, S-v, T-iv
g Peii, Qi Reil, Seiv, T-v
d Pein, Qeiv, Bev, 8=, T=ii
The wapour compression refngeniion
evele 15 represenied as shown in the figure
below, with state | heing the exit of the
evaporator, The coondinste system nsed in
this Nigure 15

4 1

w. ph

b, T

e P=s

d Th

A sapour absorplion refrigombon svelem
15 o heat pump with three themual
reservoirs a8 shown i the figure A
relfigershon elfect of 10W 15 required ai
250 K when the heal source available is al
400 K., Heat rejection oocurs at 3 00K The
minimun value of heat required {in WS

widing a piece of information. Thi=s is not an

official one. This might be usad i
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T

Lo |

WK

K

ba7

iy

L1}

d X0

A maould has downsprue shose length 15 20
cm and the cross sectional arca ai ihe base
of the downspnie is | em”. The downsprue
leeds & honzontal runner leading into the
mould cavity of volume 1000 cm?. The

time Feguired 1o fill the moutd cavity will
be

LI - ]

a 405
b. 5053
c B05s
d 725

A 2mm thick metal sheet is 10 be benn at
an angle of one radian with o bend radios
of 100 mm. If the stretch factor is 0§, the
bend allowance is

_f3m
nda

09 mm
06} mm
101 mm
102 mm
Spot welding of two | mm thick sheets of
steel {density = £000 ky/m') is carried ot
successfully by passing 8 certmin amoun
of current for 01 second through the
electrodes. The resuliant weld  nugeet
Formied 13 5 mm in diameter and | 5 mm
thick, IF the latent heat of fusion of seel is
1400 k&g and the effective resistance
the welding operation iz 200 £2), the

|- - ]

2l i3
current passing through the elecorodes is
approsdmately
a 4804
b, 3300A
e, 4060A
d. 94004
A &00mm = 30 mm fat surface of a plate
is to bee finish machined on a shaper The
plate has been fixed with the 600 mim side
along the ool ravel direction. I the 100
over-ravel af each end of the plate is
Himm. average cuning speed i3 8 m/mm,
feed rate is 0.3 mm/ sireke and the ratio of
retum time to cutting time of the tool is 1
2. the fime required for machining will be
3, B minues
b 12 mumutes
¢ b mimines
d. 20 minures
The ol of an NC machine has o move
along & clreular are from (5, 5) o (10,10)
while performing an opemtion. The centre
of the arc is at (10, 5). Which one of the
following NC ool path  commands
performs the above mentioned aperation?
a WO GOL XI0Y 10 X5 X35 RS
B, PO GOG X0 Y0 XS YERS
¢ NNGGLI XS YSXIDYI0RS
d. WO GOZ XS YS X0 YIORS
Twa tools P and ) have signatures 50 -5° -
6% -8* -30° -0F and 5° -5° -T° .T° -B° 15
0 [both ASA) respectively. They are used
W o components  under the same
machiming conditions. If he and hy denote
the peak-to-vellay heights of  sorfaces
produced by the tools P and . the ratio
ey will e
tan §° + ool 1 3%
1ot 8 4+ oog 307
B b 15 + cot 67
T tan M - oot
tam ] 3% cot 7*
mn HE e T
fan 7" +cot | 3"
tan T it W
A component can be produced by any of
the four processes, 1, 11, 111 and TV Process
| has fived costof Re 20 and variahle eost
of Rs 3 per pece Pricess || has a fixed

[+
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el of Ra. 30 and vorable cost of Re. 1
per piece. Process 11 has a fixed cost of
Rs. 40,00 and variable cost of Rs. 2 per
picce. Process TV has fixed cost of Rs, 10
and Vanable cost Bs 4 per pices If
company wishes to produce 100 pieces of
the component, from economic point of
view it shiuld choose

A Process |

b. Process IF

e Process N

d. Process IV

A weldmg operation s lme-studied duning
which an operator was  pace-rated  as
1207, The operator took, on an average. §
minutes for producing the weld-joint. 1f a
total of W% allowmces are allowed for
this operation. The expecied standand
production rate of the weld-jount (in units
per 8 lhowr day ) ®

a 43

b. 50

e 55

d &0

The dstnbution of Jead tme demand fo
an ilem e oas Tellows:

Lead time demand Prohability
Hi [l 1]
T 0.2
12 .30
(1] .25

The morder lovel ® 125 times the
expected valug of the lzad time demand.
The service level s

a 25%

b 3%

& Ti%

d %

A project has s activities (A e F) with
respective activity durations 7, 5, 6.6, 8, 4
dayz. The network has (kree path A-B. C-
D and E-F. All the activitics con be
crashed with the same crash cost per day.
The number of activitics thal meed 1o be
erashiod 1o redice the projeet duration by 1
day s

b3 ol 13
d 6

88. A company has two fictories 51, 52 and
iwa warchouses [H, D2, The supplies from
51 and 52 are 50 and 40 units respectively.
Warchouse T reguives & minimwn ol 20
units and a maximum of 40 wnils
Warchouse 133 requires o mmimum of 30
umits and, over ond above, i can take as
much as can bo suppliod, A halanced
transportation problem is to be formulaed
for the above situation. The number of
supply pomts, the nember of demand
points. and the total supply [or tstal
demand) in the balanced tramsportation
problon respectively are

2.4, 90

24 10

34,90

34 10

B R e

Statement  for  lined  Apnswer  Ouiestions
89 and 9

Comider a linear progvamming problem wilh o
vamable and two constrains.  The objedtive
function is maximizing x; %2 The comer points
of the feasible rogion are (0, 03 (0. 2) (2. 01 and
(43, 43

89,  If an additional comtraimt X + X2 < 5 is
added the optimal solution s
a (33,53
b, (43, 43)
& (S A)
d. (5,0)

o0, Let W and Yq b the decswn vagiables of
the dusl smd vy and vz be the slack
vanahles of the dual of the given linesr

programming problem. The oplunum dual
variables are

a YiandY;

h. 1.l'j anl vy

e Yyand vy

d, vy ond va
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