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1. Consider the fcllowing meotons :

1. Pistonn reciprocating inside an
engine cylinder

2. Motien of a shaft between foot-step
bearings

Which of the above can rightly be
considered as succesafully constrained
motion?

{a] 1 only

B 2 omly

fe} Both I and 2
{d] Neither 1 nor 2

2. A roior weighing 2 kN is supperted on

bearings A and B which are 1 m apart.
‘Fhe centre of mass of the rotor 18 at a
distance D04 m from bearing A It ia
ghuerved that there iz an unbalanced
couple of magnitude 300 N-m which
leaves the shaft balanced statically.
The dynamic reactions at the suppsris
will be

faj B00 N and 800 N

fb} 300 N and BOD N

fel B20 N and -300 N

fd} 300 N and —300 N

3. A cam iz a mechanical member used

to impart & desired motion to a inllewer
by direct contact. Whick one of the
under-listed follower motion types will
produce the least jerk to the systemn?

fa) Simple harmaenic

fi  Constant acceleration and
deceleration

fc} Constant velocity

fd) Cycloidal
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4 In a circular arc cam with a roller

follower, acceleration of the follower
depends an

1. cam speed and location of centre of
circular arc

3. roller diameter and radius of
circular arc

Which of the above isfare cortect?

faj 1 only
i 2 only
fcj Both 1 and 2

{d} HNeither I nor 2

E. A manufactiring company is selling a

product for ¥ 15 per unit with variabiz
cost of ¥ 10 per unit. The fixed cost of
the aaset is ¥ 50,000. How many urts
should be produced to breakeven?

f=} 2000
B} 5000
fei  BODG
{dy 10000

6. In a crank and slotted lever quick rdurm

motion  mechanism, the disance
between the fixed centres 1s 200mm.
The lengths of the driving erank af the
slotied bar are 100 mm and 500mm,
respectively. The length of the citing
stroke is

(@) 100 mm
{bj 300 mm
fep 500 mm
fdj 700 mm



Y. A pear of 28 ecm pitch circle diameter
has 40 teeth. The circitlar pitch will
nearly be

fz} 11 mm/ftooth

fb) 22 mm/fwoth

fo 33 mmy'woth

fdt 44 mm/ooth

B. Consgider the {ollowing statemerts
regarding gear tooth designing {or pear
drive :

I. Tooth profiles not desipned as per
Taw of gearing’ will cause vibration
and impact problems even at low
spead.

2. As the gears pp through their mesh,
the pitch point must repgEin
stationary on the line cof centres.

3. [In a correctly designed tooth
profile, the line of gacHon of
sucpeEssive instantanecus points of
contact will pzaass threugh the
stationary pitch point

Which of the above statements are
corract?

faf 1, 2 and 3
fbt 1 and 2 only

fe 1 and 3 only

fdff 2 and 3 only
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9. The {lywheel of a stearn engine has a
radins of gyration of 1 m and mass
2000 kg. The starting torque of the
engine is 2000 N-m. The kinetic energy
of the flywheel after 10 seconds from

start 1z

fal 75 kMN-m
i 100 kN-m
fe) 125 kN-m
fd] 150 kN-m

-

10. Cons=ider two shals connected sath two

gears a8 per the following options
1. One on =ach shaft

2, Through &an intermediate gpear
mounted on an intermediate shailt,
and esery shaft having one gear
ortly

3. Through an intermediate gear
mounted en an intermediare ahaft,
with the Intermediate shaft having
two pears, whareas the other shafts
have one pear cach

Which of the above represent(s) a simple
gear train?

fai 1 pnly

=
| —

and 2 only

fcp 2 and 3 only

fd} 1, 2 gnd 3

| P,T.C.



11. A rveting machine is drven by a

congtani-torgue 32 kKW moter. The
moving partz inclading the flvwhee| are
equivalent to 150 kg at 0-& m radiua,
One riveting operation takes 1 second
and ahsorbs 10000 N-m of encrey. The
speed of the flywhesl iz 300 rpm.
belore riveting. What is the speed (to
nearest 10 r.p.m.] efter riveting and
whal is iie numoer of nveds that een De

closed per mimute?

faj 260 r.p.am. and 18
fbj 290 rpm. and 15
fo 360 rpm. 2nd 12

i) 320 rp.m. and 15

13. With respect to the epicyclic gear train

shewn in the figure bLelow, A has
7% teeth and B has 25 teeth: A i3 fixed

A arm ( malee S reuvaliHone
il Thiddd W dFdLALES- W W o ¥ Sk bl LW AW '

The number of revolutions made by
Bis

o} 10
b} 15
(& 20

(g 2%
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13. The eguation of motion of a linear
vibratory system with a single degree of
freedom is

4x +G9x + 16x =9

The critical damping coefficient for the
system is

faj 32
B 16
fef B
fa) 4

14, Which one of the following statemernts is
correct?

faj The product of diametral pitch and
ctroular pitch is egual to unity.

fb) The pressure angle for Inveolute
gears depends upon the size of
teeth,

{cf In a gear having invelhite teeth, the
normal to the involute is a tangent
to the base circle.

{dt For commerciailly cut gears, the
limiting pitch line wveloocity is
60 m/mn.

15. The thickness of the continuous weld
p=ed for conmecting 3 horizgontal square
bar of 150 mm =ize and of cantilevered
length S mm to a wverticel plate,
with the bar carrving a 25 kN vertical
load at itz cuter tip. given that the
permissible direct shear stress of the
weld is 20 N/mm?, is

fal 3 mm
fb) 4 mm
fcj & mm

(gl 5 mm



18. A ghaft of 50 mm dismeter tranemits a
tergue of 800 N-m. The width of the
rectangular key used iz 10 mun. The
allowalbile shear stress of the material
of the key being 40 MPa, the reguired
length of the key would be

fet}
1b)
fe}
{d]

60 mm

YO mm

80 mm

90 mm

17. A povernor is said to be hunting if the
spesd of the engine

fay

(B
fef

fd}

remaings constant at the msan
speed

is above the mean speed
is below the mean speed

fluctuates continuously above and
below the mean speed

18. The diameter of the pin in a bushed pin
type flexible coupling is to be incressed
for the purpose of

[
(B

{c]

)

higher stress due to shear

keeping the magnitude of bending
moment small by reducing the
unsupperted length of the pin

fitting the pint in the bush

reducing the thickness of the flange
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19, The problem of interference in involute
profile pears can be overcotne by which
one of the following means?

fa} Decreasing the centre distance

M) Usging compozite  orofile with
cycleidal curve at the root of the
tooth

o} Using stub teeth of height more
than the full depth teeth

id) Praper lubrication

20. The bearing meodulus for a bearing
is i628. What is the bearing charaec-
teristic number considered for bearing
design?

fa} 1623

B 3256

fc] 4884

fd] 635112

[ P.T.C.



21. Two shafts of dinmeter 30 mm each are

connected by & flange coupling. Six
bolts, each of diameter 8 mm, are used
on a pitch circle of diameter 90 mm, K
the allowable sheatr streas of the bolt
material i= 80 MPa, what is the torque-
transmitting cepacity of the belts to the
nearest 10 unats?

& T8
B) 950 N-m

L3

=T
171 ILhk

fep 10%0 N-m
fdi 1250 N-m

22. While selecting the clements el power

transmission with speed reduction,
the order of preference baszed on a
minirmum cost is

faj spur gear, belt pulley, worm and
warm wheel

fb] belt pulley, spur gear, worm and
worm wheel

fe)  worm &nd worm wheel, apur gear,
belt pulley

{di worm and werm wheel, belt pulley,
SpuUr gear

23. A solid shaft is designed to transmit

100 kW while rotating at ¥ r.p.m. If the
dizmeter of the shaft iz doubled and is
allowed to operate at 2N rpm., the
power that can be transmitted by the
latter shaft is

faf 200 kW
B 400 kW
ic) 800 kW

faf 1600 kW
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24, What shall be the centre distance
between the axes of pinion and gaar
when a 20° full-depth involute profile
pinion with 20 teeth mezhes with a gear
that has 50 teeth for a module of & mm?
fa} 70 mm
it 140 mm
fz] 210 mm

{edi 280 mm

28. The diameter of &2 shaft to transmit
25 kW at 1500 r.p.m., given that the
ultimata etrenpgth is 150 MPa and the
factor of safety is 3, will nearly be

{z) 12 mm
{b 16 mm
{ot 20 mm

fd} 26 mm

26. A thirie lubrication is

faj a stable lubrication and there is no
metal {o metal contact

fi} a stable lubrication becauge there
is some amount of metal to metal
contact

fri mnm unstable Jubrication hecause
there is some amounl of metal to
metal contact

{di an unstable jubrication because
there 13 o metal to metal contact



27. A journal bearing sustains & radial load 30. A steel rod of cross-sectional mrea

of 3672 N. The diameter of the bearing 10 mm? ig subjected to loads at points
ia 30 mm and the lenpth is 0-1 m. The B, O kand & as shown in the figure
dipmetral clearance ia 01 mm and below

the shaft rotates at 500 rpm. 1If

the absolute wiscosity of the oif is 400 N
200 No P —- - 2 =
006 kgfm-s5, the value of Sommerfeld ¢ JU0 N tOO N
niymber ia —2|500 mmje— 1000 mm —3{500 mme—
. B
fa} 52x10 II E oy =200 GPa, the total change in

length of the rod due to loading is
6} 10-3 % 109

fet 152 x 109 fa) -5 pm
fd] 203 x10° i -10 pm
fe} —20 pm

28. If the dynamic load capacity of a ball
kearing 15 increased to 1-5 times its
earlier walue without changing its {d} -25um
equivalent load, the life of the bearing
increases to

fal 59 times its earlier life
. ‘ . 41. The state of stress at a point when
fo) 52 times its earlier life completely specified enables one to

, . ) determine the
fe) 42 times its earlier life

1. maximum shearing stress at the

e} 34 times its earlier life peint

2. siress components on any arbitraty

29. The speed of the crankshaft is found to plene containing that peint

vary between 120 r.p.m. and 150 r.p.m.
dunng one cycle of opemtion. What iz Which of the abpve isfare correct?
the coefficient of fluetuation of speed?

fa} 1 only
fa) 040

2 onl

(b 031 bj 2 only
f-ﬂ} 022 fl‘.'.') Both 1 and 2
fd} 0-13 {d} MNeither 1 nor 2
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32, A body is subjected 10 a direct tensile

stress of 300 MPa in one plane
accompanied by a simpie shear siress of
200 MPa, The meaxmum normal siresa
on the plane will be

fa) 100 MPa
b} 200 MPa
fc) 300 MPa

fel) 400 MPa

d3. A hub iz press fitted on a shaft. An

element in the hub is subjected to a
radial compressive stress of 50 N/mm?
and hoop stress of 75 N/mm?®. If the

35. A circular steel red of 20cm?

eroga-aectionz]l area and 10 m length
is heated through 50°C with ends
clamped  before  heating  Given,
E =200 GPa and coefficient of thermal

expansion, o = 10x 107 #°C, the thrust
thereby generated on the clamp is

{&) 100 kN
% 150 kN
fej 200 kN
{d) 250 kN

A6. Two steel rods of identical lengih and

material properties are subjected to
eqgual axial loads. The frst red is =2olid
with diameter d and the second 18 a
hollow gne with external diameter Dand

internal! diameter 50% of L. If the two
rodas experience equal extensions, the

hub is made of 30CE stee! with yield
strength, o, = 350 N/mm?, what is the

. L S
factor of safety uvzing maximum shear ratc ﬂfﬁ 13
stresa theory? 3
fe ry
(a) 28
3
(b) 36 fh) -
42 o
g 56 1
dl -
@

3%, The state of stress gt a4 point in a leaded
member is ¢, = 400 MPa, o, = -400 MPa
and T,,=1300 MPa. The principal
stregses o, and o, are

37. A steel rod 10 m long s at 5 temperature
nf 20°*C. The rod is heated to a
temperature of 60 °C, What i= the stress
induced in the rod if it i3 allewed to
expand by 4 mm, when E =200 GPe

fap 300 MPa and — 70 MPa
and o = 12 x 1072 /°CP

fb} 400 MPa and - GOO MPa {a} 64 MPa
f) 500 MPa and - 500 MPa (b} 48 MPa

{c] 32 MPa
fd) S00 MPa and —40C MPa {d) 16 MPa
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38. A metal pisce under the strees state

of three principal stresses 30, 10 and
5 kgfmm? s undergoing plastic
deformation. The principal strain rates
witl be in the proporticnsz of

fej 15, =& and - 10

fB] —-13, & and -10

fef 15, 5 and 10

fdl =15, ~5 and 10

9. An  isofropic  elastic  materal  is

characterized by

faf two  independent moduli of
elasticity along two mutually
perpendicular directions

fB) two  independent moduili  of
elasticity aleng two mutually
perpendicular  directions  and
Poisson's ratio

fe}!  a modulus of slasticity, a modulus
of rigidity and Poisson's ratio

fd] any two cut of a modulus of
elasticity, & modulus of rigidity and
Poissomn's ratio

40. The Miller indices of a material in a plane

are proportional to

) the reciprocal of nurmerical
parameters of the intercepls

(B} the sguare of unit cell dimensions

fcy  the intercepts of the planes on the
coordinate axes

{di the interplanar spacing
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41. Endurance limit is of pomary concern in

the design of afan

1. rotating shaft

2. industral structure
J. column

4. machine hage

Wiich of the above isfare correct?
fal 1 ounly

fbj 2 only

fof 3 and 4 only

i 1,2, 3 and 4

42. A =mmply suppeorted beam of rectangular

crass-section 8 under transverse
loading. Regarding the shear stress
distribution agross any section, the
ratio of maximum shear stress to mean
shear streas is

faf 15

fB] 2-5

fe} 35

fd} 45

43. Two beams, one having a square

cross-section and ancther a circular
cross-section, are subjected to the same
amount ¢f bending moment. I the
cross-gectional area gs well as the
material of both the beams sre the
same, then

1. Dboth the ieams will experience the
same amount of deformation

2. the circular bearn experiences more
extreme MNexural stress than the
aquare one

Which of the abowe is/are correct?
faj 1 only

B 2 only

fc; Both 1 and 2

{d] Neither 1 nor 2

| P.T.O.



44, A coil-spring of stiffness & is cut exactly

at the middle and the twe springs thus
made are armanged in parallel to take
up together a compressive load, The
equivalent stiffness of the two springs is

47. Consider the following statements for a

thick-walled cylinder, subjected to an
internal preasure |

1. Hoop stresz is maximum at the
meide radius.

2. Hoop atrese 1z zero at the outside

fa} 025k i
radius.
b} 0ok 3. Shear stress is maximum at the
inside radius,
fcd 2k . . .
4, Radial stress is uniform throughout
) a4k the thicknieas of the wall.
Which of the above statements are
45. Two solid shafts 4 and B are made of the correct?
gsatne material. Shaft 4 is of 50 mm (e} 1 and 4
diameter and shaft B is of 13 mm
diameter. The strength of shalt 2 is {b) 1 and 3
fa) 2 tmes as thatl of shaft A fef 2 and 3
{d) 2 and 4

b} 4 times as that of shaft A

48, A helical spring of 10 N/mm rating is
monnied on top of ancther helical
spring of 8 N/mm rating. The force
requited for a total combined deflection
of 45 mm through the two springs is

fa) 100 N
/B 150 N

fe} & bmes as that of shaft A

fd) 8 times as that of shaft A

46. A closely-coiled helical spring is made of
10 mm diameter steel wire, with the coil
consisting of 10 turns with a mean
dizmeter 120 mm. The spring carries an
axial pull of 200 M. What is the value fep 200 N
of shear stress induced in the spring _
neglecting the effect  of  atress fd} 230 N
conceniration and of deflection in the
spring, when the modulus of rigidity
is 80 kN/mm?<?

49, In waiting Lne problems if the arrivals
are completely random, then the
probability distribution of number of

fal RAS M ,*'m_rni an arrivals in a given time follows a/fan

fa) Poisson distribation
fb} 543 N/mm? and 346 mm
fbj mormal distribution
. 2 .
fe) 63-5 N/mm® and 42'6 mm fe}  exponential distribution

fd} 542 N/mm? and 42'6 mm fd} binemial distribution

B-HUF-P-OEL/63A 10



50. Measured mechanical properties of

material are same in a partcular
direction at each peint. This property of
the material is known as

faj i1sotropy
(b}
fci  orthotropy
()

homogeneity

anisobropy

Bl. A long column hinged at both the ends

has certain critical Euler's buckling load-
carTying capacity. [f the same column be
fixed at both the enda {in place of hinged
ends), the load-carrying capacity then
increases to

fal 4 times
fy 3 timea
fc} 2 times
idl Wil

52. The strein energy per unit volume of

a round bar under umiaxial tension
with axial stress o atd modulus of
elasticity E is

o2 a?
fa) E (&) E
ﬁE 2
fc) 3E {d} aE

343. A steel hub of 100 mm internal diameter

and uniferm thickness of 10 mm was
heated to a temperature of 300°C to
shrink fit it on a shaft, On cooling, a
crack developed paralle! to the direction
of the length of the hub. The cauae of
the failure ia attributable to

fdj tensile hoop stress
(b} tensile radial stress
fe) compressive hoop stress

et}

compressive radial stress
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34, Censider the fallowing statements ;

A characteristic of the structurs of
metallic atoms is that

1. their cutermost orbital of electrons
i& nearly complete and they attract
slectrons from other atoms

2. their atoms are smaller and mare
cempact than those of non-metallic
elements

Which of the above statements is/fare
correct?

faj 1 ocnly
{b) 2 only
{c/ Both 1 and 2

{d] Neither 1 nor 2

55. SBpark sintering js a kind of hot pressure

shaping technique in which

{aj the arc is produced inside the
mould

(b} the electrics]l heating of metallic
powders by the production of spark
in a graphite die is for a short time
unider pressure

{cf before passing through the
extrusion dies, a constant spark is
produced

fdi None of the abave is applicable

B6. The rcapacity of a material to absorbh

11

energy when deformed elgstically and
then to have this energy recovered upan
unicading is calied

(2) endurance
fi}  resilisnce
fo)  toughness
{d} ductility

[ PTG,



87 The rtecrystallization behaviour of a

partlcular metal alloy is specified in
terms of recrystallization temperature,
which is typically 1/3rd of the absolute
melting temperature of a metal or an
alloy and depends on several factors
including the amount of

1. cold working and purity of the
me'tal and alloy

2. hot working and purity of the
roetal and alloy

Which of the sbove isfare corrsct?
foj 1 only

By 2 only

fc}] Both 1 sngd 2

id) HNeither 1 nor 2

BA. Consider the fllowing pairs reearding

plastics and their
characterislics :

1. Polycarbonate :

respective

Poor impact
registance

2. PTFE ¢ Low coefficient
of Fiction

3. Polypropylene ;| Excellent fatigue

strength

Which of the above pairs is/are
commectly matched?

fa) 1 only
) 2 only
fef 1 end 3

fd) 2 and 3

B—HUF-P-OEB/&3A
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3. Congder the

B9, Consider the following statements !

1. Heat veatment is effective only n
case of certain alloys.

2, Cooling rate is an importent factor
in any heat treatment process.

3, The temperature at which the
change starts on healing the steel
i5 caled jower criical ignpema tiiie.

Which of the above statements are
correct?

f} T and 2 only
{B) 2 and 3 only
fef 1 and 3 only

fd) 1, 2 and 3

foiln wing
methods for plaatics :

pro e sSing

1. Transfer mouiding
Extrasion

Thermoforming

Calendering

nal S

Which of these are best suited for
processing of plastics to their [inal
shape?

fgj 1. 2 and 3 enly
f} 1,2 and 4 anly
fod 3 and 4 only

{dt 1,2, 2 and 4



51. A reaction-bonded silicon nitride ceramic

has a strength of 200 MPa and a
fracture toughness of 3-6 MPa +m. With
4 = lin the fracture toughness equation.
what is the largest size of intermnal crack
that this material can withstand without
fracturing? i

fa} 916 um
fby 823 um
fel 746 um
fdj 458 pm

62. The modulua of clasticity of E-glaas is

72 GPa and that of epoxy reain iz 3 GPa.,
The modulus of alasticity [to the nearest
unit  magnitude)] for & composite
material conslsting of 50% by volume of
continucus E-glass fibre and 40% epoxy
resin for the matrix, when stressed
under isosiress conditions, is

fa) 4 GPa
B} 5 (Pa
g 6 GPa
{d 7 GPa

63. In developing abrasive ceramica which

are used to wear, prind or cut away
other materials which are [necessarily]
aoiter, they should have, besides wear
resistance,

1. a high degree of toughness
4, a low degree of toughness
3. refractoriness

Which of the above isfare correct?

fa} 1 only
2 2 only
fcd I and 3
fd] 2 and 3

B-HUF-P-OEB f63A
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64, Consider the following in case of high-

energy forming processes

1. The evacuation between die and
blank in explesive forming is done
by a vacuum pump.

2. The pressure wavea produced in
water in explosive brming deform
the blank to the die shape.

3. The electrohydraulic forming
makes usc of discharge of large
amount of electrical ensrgy used in
a capacitor banlk.

4. In Petroforge, the piston iz moved

by combusticn of fuel moving at the
rate of 150-200 m/s.

Which of the above are correct?

it 1,2, 3 and 4
iy 1, 2 arel 3 orid
fe} 3 and 4 only

id) 1, 2 and 4 only

&5. In abrasive jet machining process, the

main mechanism of material removal
takes place due to

fa) electrochemical action
t} medhanica] impact
o) fatigue failure of the materal

id] sparking on impact

[ P.T.O.



B8, Consider that the following materials are

usablte for manufacturing dies, moulda
in investment casting process for the

purpose of large-gcale production
1. Aluminium alloy

2. Magnesiom slloy

3. Brasa

4. Low-carbon stee]

Which o the ebeve are cotrec th usable?

faj 1,2 and 3 anly
{&] 1, 2 and 4 only
fe} 3 and 4 enly
fdf 1,2, 3 and 4

&7, The ccourrence of casting defect rat tanl'

is poesible because of
i. soft ramming of sand

2, contnuous large flai surface on
the mould

3. excessive hardnessy of the mould
Which of the above reasons are correct?
faj 1 and 2 only
fb} 2 and 3 only

fe} 1 and 3 enly
fd) 1,2 and 3

&8. Compeonents produced by die casting

have finer grain, higher strength and
greater hardness at the skin than at the
cenitre due to

{2} deacreaged wall thickness of die
cavity

(b} rapid chilling of molten metal at the
die walls

fe high temperature invelved in the
process

fd) high tonnags
machines

of die casting

B-HUF-P-GEB/63A
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69. A 125 mm long, 10 mm diameter

stainless steel rod is being tumed to
9 mm dismeter, -5 mm depth of cut.
The spindle rotatea at 360 r.p.m. With
the too] traverzing at an axial speed
of 175 mm/min, the metal ramoval rats
is nearly

fa} 2200 mm? fmin
b 2400 mm® fmin
fe) 2600 mm? fmin

fd) 2800 mm> /min

70. The feed in face milling for a width of

70 mm with a cutter of 160 mm
diameter, having 10 inserts and rotating
gt 360 rpm. with a feed mate of
-5 mjmin, is nearly

{a) 0-21 mm/tooth
i) 012 mm {tooth
fe] D14 mm/tooth

fd) 011 mm/tooth

T1l. A lathe consumes 300 W when ranning

idle and 2500W when cutting a
steel specimen at IC0m/imin, If the
depth of cut is 4 mm and feed rate
is O-Z253 mmfrev, the tutting forte and
the approximate value of torgque at a
spindle rmn of 130 rpm Wil
respectively be

fa) 4000 N and 160 N-m
{b} 3000 N and 160 N-m
fe) 4000 N and 100 N-m

fd) 3000 N and 100 N-m



72. For a shaper, the length of stroke is T6. A part programme for any arbitrary

210 mm, the number of double strokes object is given as follows

per minute is 32 and the ratio of returm

Hine to cutting time is 2 : 3. The cutting NOGl GS1 G71 MO03 3600 EOB
speed will be NOOoz GO0 X 1000 ¥Y10.00 EOB
f@ &1 m/min NOO3 GOO Z-10.00 EOB

, NOQ4 GB3 Z-60.00 F100 EOB
b} 112 m/min NODS GS0 EOB
fe} 143 m/fmin NOOS M™MD2 EOB
(d) 174 m/min
‘'he above programuming format wall be

73. The headsteck of a lathe has 9 speeds used as Canned cycle for
with minimum speed of 100 r.p.m. and
maximum speed of 1600 r.p.m. If the fay drilling
speads are in geometric progression,
then the ratio is (b} t1apping
fal 106 bort
e
b 122 fc} borng
cf 14l id) grooving
fd] ' 1-64
74. Surface cracking occurming at  low 7. In case of TIG welding of aluminium
temperatures in hydrostanc extrusion is ajloys, the amount of shielding gas used
knowm BS can be determined from the band of
{a} fluid defect white deposit (aluminium  oxade)
(b} bambbo defect alongzide of the weld bead. A hairline

width white band indicates that the

fef fishtailing quantum of shiclding gas used has been

d) arrowhead fracture .
) 1. more than required

TS5, Flank wear occurs mainly on the 3
1. nose part of the cutting toel

2. front relief face and side relief fece
nf the cutting togl

A face of the cutbiing tool at the

lesser than required

3. adequate as required

Which of the above 18 correct?

shortest distance from the cutting fap 1
edge
Which of the above is/are correct? B 2
fal 1 and 2
fe) 3
(b 1 and 3
¢/ 2 only {d} Cannoct be determined due ta
fd] 1 only insyfficient informaton
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T8, If H is the heat Input, { i3 the weld

lengtls, ¥V iz the voltage applied, | is the
current, iz the wealding speed and e is
the efficiency of the process, then the
process-governing  equationr  In arg
welding is given by

rqu _=EH
{ (A

y Ho oV
e !

o H=ell
uf

fdl H=eVi-ul

T9. A Cylindrical Robot can reech any point

in & cylinder of height L and radius 2L,
except for the points in an inner
cylinder of height L and radius L. The
volume for the Cylindrical Robot work
envelope will be

fo) 9-4213
) 634L7
i) o2r?
{di o860

80. Consider the bllowing statements about

forging -

1. Forgings have high strength and
ductility.

2. Forgings olfer preat resistance to
impact and fatisue lpads.

3. Forging assures ygnifermity  in
denzity as well as dimensions of the
forged parts,

Which of the above statements are
oo et

f} 1 and 2 only

fb 1 and 3 only

fel 2 and I only

id) 1,2 and 3

B-HUF-P-OER/63A

16

Bl. In a machining test, & cutting speed of

130 m/min indicated the too! life as
1% min and & cutting speed of
200 m/min indicated the tool life as
4 min. The values of n and C are

faf 05 and 200
) 025 and 200
fc} 03 and 400
fd} 025 and 400

82. Which of the following Robots has

application for mobile platform handling
in cockpit flight simulators?

fm} SCARA Robat
fl}  Articulated Robat
fe) Paralle! Robot
fd} Cylindrical Robot

83. What iz the degree of operabing leverage

in the followig cases?

1. Where prefit is ¥ 5,00,000 and total
fixed cost is ¥ 4,00,000

2. Where I[% increase in output
brings in 3% increase in profit

fiz} 08 and 3

Bl 1-5 ang 3

fe} 08 and 4

fd} 1-5 and 4

84, The input variables of EDM wuder a given

combination of electrode {tool), dielectric
and warkpicce are

i} surdace finisk and metal removal
rate

(&) frequency of current and surface
firvigh

fc}] amperage and frequency

fd}) metal removal rate and smperage



85. During the formation of chips in B8. Coriche component of acceleration

machining with a cutting toci, which depends on
;rnijd?nl' the foliowing relations holds 1. angular velocity of the link
fal v Vg V- 2. acceleration of the slider
d = 22—
cos{¢—¢] coset  sing 3. angular acceleration of the link
(b v % . % . .
sin(¢ —o] cosu  cosd Which of the above isfare correct?
fc) Vo Ve _ Vg fal 1 only
cose  Bing  sinfe-o)
(d) Veosa = V.aina = Vg coa(x ~ ¢) b} 2 only
where Vs the cutbng speed, V- is the fe} 1 and 2
velocity of the chip, Vg is the wvelocity
at which shearing tzkes place along - idl 2 and 3

the shear plane, ¢ s the =hear angle
and i i3 the rake angle,

B9. Which one of the following distributiona
providea information regarding the
unecertainty of duration time estimates
in PERT described networlk?

85, The complexity of a jig or & fAxture i=
determined by

1. the number of pieces that must b=
produced

the depree of accuracy required

the number and kind of machining
operations that must be performed

b

fa) Beta-distribution

Lt

) Normal distribution
Which of the above are comect?

faj 1 and 2 only {ct  Poisson distribution
f&i 1 and 3 only

fc) 2 and 3 only {d} Binomial distribution
fd) 1,2 and 3

90. When an ordering cost is increased to

87. For a =small-scale indueiry, the bBxed 4 times, the BOQ will be incr 1 to

cast per moenth is ¥ 5,000, The variable
cost per product is 20 and the sales

price is ¥ 30 per piece. The break-even faj 2 times
preduction per month will b ]
fa) 300 {Bj 4 times
fty 400 fc) 8 Hmes
fe) 50Q
{d) 600 fd) 16 times
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91. The weekly rale for an item is A units.

The ordering cost per order is Srupess.
The carrying cost per unit psr meonth
i3 C rupees, The EOQ (with & year of
52 weeka as the basis} will nearly be

8-TA
{a} “Be

B-TAH
i

fc) MJ'*‘;’E‘*

4. 33 AR
o

ftf

(d)

2. A self-service store employs one cashier

at itz counter. § customers ammive on
AN average every 3 minutes, whereas
cashier can serve 10 customers i same
time. Assuming Peisson distribution

for service rate, the average time a
cugtomer soandg in the ousue will be

fal 4 nrinutes
7 3 minutes
fe) 2 minutes

fd) 1 minute

93. In an internally pressurized thick

cylinder, the hoop stress

1. remaina constant but the radial
abress varnes parabolically

2, waries patrabolically but the radial
siress remains conatart

Which of the gbhove is/are correct?
fz) 1 only

(b 2 only

fe} Both 1 and 2

fd} WNeither 1 ner 2
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94, Consider the following statements for

down-mitling operation :

1. The workpiece is forced againest the
holding device by the cutter.

2. The cutting taol totates in the same

diraction.

3. Baocklash  elimination in not
required.

4. The cut starts with a full chip
thicknens,

Which of the above statements are
cortect in this context?

fa) 1, 2 and 3 only
fb] 3 and 4 only
fel 1, 2 and 4 only

fdy 1, 2,3 and 4

25. Consider the bllowing Tunctiona regarding

production contrel department :
l. Provision of regources

2. Preparation af
achedules

nroduction

3. To maintain the requisite quality
standards

Which of th= above functions are
correct?

fa) 1 and 2 only
fb) 1 and 3 only
el 2 and 3 anly

{d) 1,2 and 3



6. Auditing of the measurement systems

establishes

1. whether they are informing enough
for decision making

2. whether the cost of data enllechion
i= merited

3. whether megsurementa are being
teking accurately

Which of the above are cormect?

fa) 1 and 2 only
) 1 and 3 only
fe] 2 and 3 only
fdf 1, 2and 3

97. Consider the following statements with

respect to flow diagram in work atudy :

1. Movement of machines is drawn in
flow diagram.

2. Movement of men 18 drawn in flow
diagram.

3. Io flow diagram all movements are
drawn true to scale,

Which of the above atatements are
correct?

fa] 1 and 2 only
fb) 1 and 3 oniy
fcp 2 and 3 only
fd} 1,2 and 3

08. An organization uses ABC appreach for

categorization of its stock, Which of the
following describe ciass C items?

fa] High value and high rigk
i High value and low risk
fe}  Low value and high risk
fd} Low value and low risk
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Consider the lollowing elsments of

situatipn awareness ;

1. Percepticn eof elementa in the
environment within a volume of
time and space, comprehension of
their meaning and projection of
their statis in the future

2. Perception of elements in the
environment within a volume of
time and space, comprehension
of their meaning, projecton of
thelr stetus n the future and
interpretation of the results

3. Sensing of the elements in the
erivironment, perception of those
elements, analysis of consequences,
projection of alternative ocutcomes
and interpretation of the results

Which of the above isfare correct?

@) 1 enly
{B) 1 and 2
fef 2 and 3

el 3 only

18, In ca=ze of design of frction clhuiches,

uniform rate of wear theory is used over

uniform pressure. The reasons may be

tire following :

1. It pives higher frictional torque.

2. It gives lower frctional torque,

3. The intensity of pressure is
maximumn at the inner radius and
minimum at the outer radius of the
friction or contact surfaces,

4, This <concept is prevalent for
mnning and sld clutches.

Which

COFTeCt P

fa) 1, 3 and 4

ff) 1 and 3 only

fef 2 and 3

fdl 2 and 4

of the above reasons are

[ P.T.O.



Directions :

Each of the fMilowing twenty (20] items
consists of bwo etatementa, one labelled as
‘Statement |I” and the other as Statement (II)".
Examine the&se two statements carefully and

select the answers to these items using the code
aiven below,

Code :

fa} Both Statement (I] and Statement (1)
are individualty true and
Statement (II] is the correct
explanation of Statement {J]

{b] Both Statement [T} and Statement (I[)
are individually true but
Statement {ll) is not the correct
explanation of Statement (i)

{fci Statement {I] ism tuwe but
Statement (1] is falee

{d]l Statement ([} is false but
State roe 0t 1) s e

101. Statement ([} :

Autormnated puided vehicie (AQV) ia a
programmalkie mobile vehicle without
human intervention and wused for
me&terial handling.

Statement (I[) :

Automated storage and retrieval
aystermn [AS/RE) is a part of CHNC
machine and used for machining
nperation.

102. Statement {I) :

The foliower motion represented on the
displacement diagram is achieved by
proper cam profils.
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103.

1D4,

105,

Starement (1I) :

The cam profile is constructed uaing
the principle of kinematic inversion.

Statermnent () :

Composite material iz combinaton
of two or more chemically unlike
materials.

Statement (If) :

Composite materials have their own
specific properiies and are different
from their individual material
properties.

Statemnent {1) .

The epicyelic pear train has a central
pgear and an epicyclic gear which
prodices epicyclic motion being moved
by a crank arm.

Statement (1) ;
The arm contains the beanngs for the
epicyclic gear to maintain two gears in
mesh.

Statement 1) :

Two non-intersecting and non-paralle],
i.e,, non-coplanar, shafts connected by
gears are called skew-bevel gears or
spiral! gears, and this type of pearing
has a line contact the rotation of which
about the axes penerates the two
nvperboloid pitch surfaces.

Statement ([] :

A hyperboloid is a 3D surface brmed
by revolving a straight line about an
axig (not in the same plane), such that
every point on the line remains at a
censiant distance from the axis.



106. Statement |I] :

Motor vehicles have ddferenlial pgear
mechanism at the back axle.

Staterment (I1) :

This mechanism is fitted to enable the
vehicles to mun on bumpy roads.

107. Statement (1) .

The distribution of mass along the axis
of rotation of a shaft depends on the
coafiguration of the part.

Statement {II) :

All mass centres must [all on straight
line parallel to the axie of the shaft for
complete dynamic balancing,

108, Statement () .
In resistance welding of shes#t metal

hller rod 13 not used.

Statement (L) :

It s the filler rod which gets ocxidized
and deposifts the the
weldment.

oxide in

10%, SBtatement () :

The linear speed of the belt in a belt
drive is controlled by the tensile
gtrenigth ol the material of the driven
putliey (larger in diameter).

Statement (Il :

The rotating pulley 1im is subjected to
tensile hoop stress.
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110, Statement () :
In an epicyelic gear trzin, the size of
the gearbox is smaller than that of the

spur gearbox for the same horsepower
ard the same velocsty ratio.

Statement (I} :

In an epicychic gearbox, more then
i

Lo Iyttt

romtarta
L ARl LhTR 11)

L ]
Tminm
i bl b ]

el

always exist, whereas it is net 32 in
SPUT ZERTDOX.

i) 'i:'F' AT
=¥ T

111. Statement {I) :

Pursuant te plastic deformaton of
metals, the mechanical properties of
the metals get changed.

Statement (1) :

Mechanical properties of metals
depend on grain size alsa which pets
changed by plastic deformation,

112, Staternent [I} :

in quick returmm motion mechatism,
Coriolis acceleration exists.

Statement (1] :

Two links in this mechanism oscillate
with one sliding relative to the other.

118, Btarement ([} :

Ceramics withstand very high tempe-
tatures that 1gnge fram 1000 "C to
1600 °C,

Statement [} :

Silicon carbide is an exception from
among ceramics that can withstand
high temperatures.

[ PT.O.



114. Statement () :

Employing the extrusion process is not
economical in case of large billets,

Statement (11} :

A significant part of the press capacity
ig ost overcoming [rictional resistance
betwesen workpiece and eylinder wall
during the extruslion process,

115. Statement I} :

[n drop (orging, the excess metal added
to the stock for complete filling of the
die cavity is called flash.

Statement ([ :

Flash acts as 2 cushion against impact
blows attributable to the finishing
impression,

116. Statement [If :

In wire-drawing, the end of the stock
is made ‘pointed’ to makle for easier
entrance of the wire into the die.

Statement (LI} :

The pointing of the wire 1z done
excluzively by rotary swaging and not
by simple hammering.

117. Statement {}] :

Metal powders can be produced by
atomization process.
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Statement (i} !

In case of metals with low melting
point, the size of parlicles cannot

be comrolled and the shape of
the particlea remains regular in
atomization.

118, Staitement )
In shell moulding process, phenol

jormaldehyde is never used,

Statermnent ([} :

The resins used in this process are
Lasically of the thermoplastic variety.

119. Statement (1) :

Both zand and metal moulds can be
used for centrifugal caating.

Staternent {1I) .

in this process, =and moulds are
recominended when chiling tendency
is to be prevented.

120. Statement (I) :

In gas welding process, neutral flame
is the most common {lame used for
welding and cutting stainless steel.

Statement (I} :

Meutral Aame bhas tendency o react
with stainless steel being welded.
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