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1. In a crank and slotted lever type quick
reurn mecnanism, the link moves with
an angular velocity of 20 rad/s, while
the slider moves with a linear velocity of
1-5 m/s. The magnitude and directior. of
Coriolis component of acceleration with
respect to angular velocity are

(@) 30 rn/s2 and direction is such as to
rotate slider velocity in the same
sense as the angular velocity

(b) 30 m/s? and direction is such as to
rotate slider velocity in the opposite
sense as the angular velocity

(c) 60 m/s? and direction is such as to
rotate slider velocity in the same
sense as the angular velocity

(d) 60 m/s? and direction is such as to
rotate slider velocity in the opposits
sense as the angular velocity

2. Whick of the following are associated
with Ackerman steering mechanisim.
used in automobiles?

1. Has both sliding and turning pairs
2. Less friction and hence long life

3. Mechanically correct in  all

positions

4. Mataematically not accurate except
in three positions

5. Has only turning pairs

6. Controls movement of two front
wheels

fa) 2,4, 5 and 6
(p) 1,2, 3 and 6
fc) 2,3, 5 and 6
d 1,2, 3 and 5
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3. Th= displacement of a follower of a cam
in a printing machine is represented Dy
tre expression

x =100+120082 - 108"
+20706% +25008°
wtere 6 i the angle of rotation o7 the

2em. The jerk given ty the system et
any position is

)@ 9000a> +480030°3 + 1500009702
th!  9000¢3
(2} 24002 +90000"6
+2400Cw2€~ + 50000063

(d} 480000°6 + 1502050:°62

4. A bcdy starting from rest rmoves in a
sTraght line with its equation of motior.
b2irg

s=2t3 -3t2 4241

wiese s is displaczment in m and
t is time in s. Its acceleraton after
ore second is

(b) 2 1/s>
(d} 3m/s?

a, 6 m/s2

fc, 12 rn/s2

5. The crankshaft of a reziprocatinz engine
havirg a 20 cm crank and 100cm
conn=cting rod rotates et 210 r.r.m.
Wter. the crank angle is 45° the
velaeity of piston is neary
fa) 1-8m/s (b} 13 m/s

(c) 18 m/s (d) 1¢ns

6. Whilz designing a cam, oressure angle is
one of the most importart paremezzrs
whizh is directly proporticnal to

{a) p:tch circle diameter
(b prime cir:le diameter
(c) Lt of cam

(d) tese circle diametar




7. A four-bar mechanism is as shown in the
figure be.ow. At the instant shown, AB
is shorter than CD by 30 cm. AB is
rotating at S rad/s and CD is roteting
at 2rad/s :

B C

The length of AB is
v@¢) 10 cm (b) 20 cm
tct 30 cm {d} 40 cm

8. A governor is said to be isochronous
when the ejuilibrium speed is

{a} variable for different radii of
rotatior: of governor balls

(t) constart for all radii of rotation of
the balls within the working range

(¢, constanz for particular radii of
rotation of governor balls

(d, constan: for only one radius cf
. rotation of governor balls

9. A planetary gear train is a gear train
having
{al a relative motion of axes and the

axis of at least one of the gears also
moves redative to the frame

tb) no relative motion of axes and no
relative motion of axes with respect
tc the frame

{z) no relativz motion of axes and the
axis of at _east one of the gears also
moves relative to the frame

(d) a relative motion of axes and none
of the axes of gears has relative
motion with the frame
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10. The flywheel of a machire having weight

of 450C N and radius of gyratisn of 2 m
has cyclic fluctuaticn of speec from
125r.pm. to 12)rp.m. Assuming
g=10m/s?, *he maximum fluct.iation
of energy is

fa) 12&22 N-m (b} 234200 I-m

fc) 14€22 M-m (d' 12100 N-ra

11. Zlumina doped with maga=sia wil have

reduced thermal conductivity because
its structure becomes

‘a) amorphcus

b} free of porzs

i) crystallire

(d) mixtare of crystzliine and glass

12. Which of the following statements are

associated with corplete dynamic
balancing of rotating s)st2ms?

1. Resu.tant couple die -o all inertia
forces is =zero.

2. Support reactions due -o forces are
zero but not due tc couples

3. The syslem iz antometically
statically ba'ancec.

4. Centre of masses ¢f th= system lies
on the axis of roteticr.

(@ 1, 2,3 and 4

(b) 1, 2 and 3 only
{c) 2, 3 and 4 only
{d) 1, 3 and 4 only

13. Which of the f>llowing stet=ments is

correct about the balantng of a

mechanical syst=m?

) If it is unds=r static Hazence, then
there w:1l be dynami: >a.ence also

(b} Ifitis under dynamiz salance, “hen
there w.ll be static selance also

{¢) Both static as well as dynzmic
balance have to be achieved
separately

{c) None of the atove

[P.T.0.




14. The accelerometer is wused as a 18. The speed reting for turbine rotors is
invariably more than +2 times -ts
natural frequency to

transd.icer to measure earthquake in
Richrter scale. Its design is based on the
! prin-iple that

] {a) increase stability unier heavy load
(@) its natural frequency is very low in and higa spzed
comparison to the frequency of
vibration (b) isolate vibration of tte syst=m from
? (b) its natural frequency is very high the surrourding
in comparison to the frequency of (c) minimize deflection under dynamic
vibration loading as well zs to reduce
(c) its natural frequency is equal to the transmiss'ibjh'ty of force to the
frequency of vibration surroun-iing
(d) measurement of vibratory motion is {d) None of the above
without any reference point
15. As ccmvoared to the time period of a 19. The magnituce of swayir.g couple due
‘ simple pendulum on the earth, its to partial oalance of the prima-y

time period on the moon will be
(a) 5 =mes higher

(b) 5 times lower

(c) 6 times higher

(d) J6 times lower

16. While calculating the natural frequency
of a spring-mass system, the effect of
the mass of the spring is accounted for
by adding X times its value to the mass,
where X is

(a)

Lo | =

(b)

(c) (d)

JE 29
Pl Wi

17. A block of mass 10 kg is placed at the
free end of a cantilever beam of length
1m a»d second moment of area

300 mm®*. Taking Young’s modulus of

the oseam material as 200 GPa, the
natural frequency of the system is

‘aj 3042 rad/s (b) 243 rad/s
‘¢) 3V2 rad/s (d) 20J3 rad/s
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—

unoalancing force in loccmotive is

(@)

(b)

()

(d)

at

(a)

{b)
{c)

(d)

inversely  rroportional 0 the
reciprocating mass

directly oroportional to the square
of the distance between the centre-
lines of :he two cylirders

inversely  proportional 1o the
distance between the centrelines of
the two cylinders

directly proportional to the distance
between the centrelines of the wo
cylinders

20. The power of a governor is ‘he work dore

the governor balls for change of
speed

the sleev= for zero cher.ge of speed

the sleevz for a given rate of change
of speed

each governor ball for given
percentaze change of speec




21. Consider the following : 25.
The parallel fillet welded joirt is
designed Jor
1. tensilz strength
2. compressive strength
3. bending strength
4. shear strength
Whicl: of the above is/are correct?
‘a) 4 only
th) 3 only 26.
fz) 2 and 3
(i) 1 and 4

22, If -he perm:ssible crushing stress for
. ~he material of a key is double =he
parmissible shear stress, then the sunk
key -will be equally strong in shearing
end crushing if the key is a
() rectangular key with width equal to 27,
half the thickness
(b, rectangular key with width equal to
vwvice the thickness
(cl  square key
(@) rectangu.ar key with width equal tc
one-fourth the thickness

23. ‘Jery small quantity of carbon in iron as
n steels forms interstitial solid solution

. meinlv because atomic size(s) of 28.
ta) carbon ard iron are almost same
(b) :ron is very much smaller than that
of carbon
‘e} carbon is very much smaller than
that of irca
‘ {d) Nore of the above
24. In a cotfter joint, ‘he width of the cotter at 29,

~ae c3ntre is S am, while its thickness is
--2 cm. The load acting on the cotter is
62 kM. The shear stress developed in
the cotter is

(a) 30 N/mm?
(b} 120 N/mm?
() 20 N/mm?<
(6, 202 N/mm?
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The use of straight cr curved externa
gear teeth in mesh viith urternal teeth
in ‘geer end spiine couplirgs’ is
specifically employed to accommodate
{a) torsional misaligr ment
(b) parallel misalizr ment
(c) angilar misalisnment
(d) substantial axml moveriz;ts

between shafts

For a power screw havrg square
threads with lead angle of 45° anad
coefficien: of friction of 0-15 betwzen
screw arnd nuat, th: efficiency of the
power scrzw, neglectinz colla- friction, is
given by
{a) 74% (b} 4%

c) 54% (d) 44%

Ajuaplaninz occurs ‘n vehicle “yres when
there is continuvous fiirr of flu:d between
the tyre and tte wet roed. It leads te
() oscillazory motion 2" the vehicle
(b) jamming the brakes of the vehicle
(c) jamming the steerir g mecaanism of

the vehicle
{c) loss of conirol of the veh. cle

If the angle ¢f wrap on smaller pulley of
dizameter 259 mm is 12C° and diamete-
of larger pulley is twice ke diemeter o
smeller pulley, then the certre distance
be-ween the pulleys for an ooen belt
drive is
(¢ 1000 mm (b) T30 mm
{c) 500 mm (d) 25) mm

If the velocity ratio for an cpen bel: drive
s & and the speed of criving pulley :s
300 r.p.m., tten consider ng an elastic
creep of 2% the speed of the driven
puall=v is
(2) 104:04 r.o.m.

(o) 102:04 r.p.m.
{cj 100-04 r.r.m.
(d) 23-04 r.p.m.

[ 2.T.O.




30. Two shafts A and B are of same mate-ial,
and A is twice the diameter of B. The
torque that can be transmitted by A is

{al 2 tiries that of B
(b} 8 tiraes that of B
{cj 4 tirnes that of B
(d) © times that of B

31. A worm gear set is designed to have
pressure angle of 30° which is equal tc
the helis: angle. The efficiency of the

| worm gear set at an interface friction of

| 0-05 is
(@) 87-9%
(b) 77-9%
el 67-%%
(d) 579%

32. Comnsider the Zollowing statements :

The axes of spiral bevel gear are
non-parellel and irtersecting.

1. The most common pressure angle
for spiral bevel gear is 20°.

2. The most common spiral angle fo-
spiral bevel gear is 35°.

. ‘
3. Spiral bevel gears are generally
interchangeable.

4. Spirals are noisy and recom-
mer.ded for low speeds of 0 m/s.

Which of the above statements a-e

correct?
@) 1 and 4
(b) 1 and 2
fc) 2 and 3
{d) 3 aad 4
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33. Comnsider the followinz statements :

n case of helicel gez-s, teeth zre cu: at
11 angle to the axis ¢f rotaton cf the
zears.

1.

[\

Helix angle Intreduces another
ratio called axiz. contact ratio.

Transverse ccntzc: ratio ts equal to
axial contact ~atic in helical gears.

Large transverse ccntact ratio does
not allow multplz teeth to skare
the load.

Large axial contact ratio will cause
larger axia. force compoaent.

Which of the abose staterients are

correct?

() 1 and 2
(o) 2 and 3
{c/ 1and 4
(d) 3 and 4

34. 2 an interferencs fit ze-ween a shaft and
g hub, the sta-e of str=ss :r. the saaft
cue to interference fit :s

()
M)

(2

(4)

only compressie radial stress

a tensile radial stress anc a
compressive tazgential stress

a tensile -angential stress and a
compressive raliel stress

a compressive t=rngential stress and
a compressive rad al strzss




35. In case the aumber of teeth on two bevel
gears in mesh is 30 and 60 respectively,
then the pitch cone angle of the gear
will be

()
(t)

(c)

()

tan~ 12

T +tan"12

2

T_ tar "1 0.5
2

tan™! 0.5

36. In skew bevzl gears, the axes are

(a)

(b)

(c!

(d

non-perallel and non-intersecting,
and te=th are curved

non-perallel and non-intersect:ng,
and te=th are straight

intersecting, and teeth are curved
and oltlique

intersecting, and teeth are curved
and can be ground

37. Consider that modern machines mostly
use short kearings due to the following
reasons :

1.

[ /d of -he most modern bearings is
in the range of % to 2

No end leakage of oil from tae
bearing

Shaft deflection and misalignment
do not affect the operation

Can be applied to both hydro-
dynam:c and hydrostatic cases

Waich of tke above are correct?

(@
(bj
(c)
(dj

1 and 4
2 and 3
1 and 3
2 and 4
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38. Consider the following

statements in

cornection with thrast bearings :

1.

Cylindrical thrast bearings have
higher coefficiest of friction than
ball thrust bearings.

Taper rallers cannot be employed
for thrust bearirgs.

Double-row thrast ball bearing is
not soss.be.

Lower raze, ou-er race and retainer
are reacily seperable in thrust
bearings.

Which cof the above statements are

corect?
@) 1 and 2
(b} 2 and 3
{c) 3 and 4
(d) 1 and 4
39. The beheviovr of ri=tals in which

strength »f a metal :s increased and the
ductility is decreased on heating at a
relatively low tempercture after cold-
wotking s known as

(@)
(b)
(c)
(d)

clustering
strain agngz
twinning

screw dislocation

<0. If tke equivalerit load in case of a radial
ball bearing is 500 N and the basic
dynamic load rating is 62500 N, then
L,y life of thi:z bearing :s

(a)
(b)
(c)
(@)

1:05% midion of revolutions
3-76& milion of revolutions
6:95% milion of revolutions

9-76% milion of revolutions

[ P.T.O.




41. A copper rod of 2cm diameter is
completely =ncased in a steel tube of
irner diameter 2 cm and outer diametar
4 cm. Unde- an axial lcad, the stress
in the steel tube is 100 N/mm?. If
E;=2E., th2n the stress in the copger
rod is

@) 50 N/mm?
(t) 3333 N;ymm?
¢/ 100 N/mm?

‘d) 300 N/mm?

42. A system under biaxial loading induces
rrincipal stresses of 100 N‘/cm2 tensile
and 50 N/cm? compressive at a point.
The ncrmal stress at that point on the
maxarom shear stress plane is

6] 75 N/cm? tensile
‘B 50 N/em? compressive
tc/) 200 N/cm? tensile

(4} 25 N/ecm? -ensile

43. In a biaxial state of stress,
normal stresses are G, = 900 N/mm?,

6, =1)0N/mm? and shear stress
T=30C N/mm?2. The maximum

principal stress is
(a) 809 N/mm?
(b) 900 N/mm?
(¢) 1000 N/mm?

(d) 120 N/mm?

B-GTD-O-I.DE,61A

. A const tut onal d:agram sLovrs

relationshdp  arong  which ¢ the
fcllowing comzinet'ons in a pani-ular
aloy system?

‘a) Temperature aad compesition
i Temperati e and ohases tresent

{z» Temperatire, composition and
phases present

(d) Temperatute erc pressu-e

5. The state of stress at a pcint r a

b>dy is given by 3, =100sMFa &nd
0, =200MPa. ©On= of the princ:vel
stresses 0, =250M?Pa. The megnituiss
of “he other principal sress and :he
skearing stress 1 xy 82 Tespectively

fa, 503 M?2a anc 39 MFa

(b} 100 MPz arc 50/3 MPa

(c) S50MPa anc 50./3 M>a

(d) 5043 MPa erd 100 M>a

45, Consider the iolewing staserents

regarding powder metallaryy :

1. Refractory mars-ials mede cf
tungsten can be manufacturad
easily.

| ]

In metal pomder ccrircl of greic
size results ir -elatvely mu:h
uniform structure.

3. The powde=r reated in de or mouk
a: high temperata-e is hen p-essed
and compacted to zet desi-ed shepe
and strength.

4. In sintering, tre metal powder
is gradua.lv keaed resilting ia
coherent bonc.

"Naich of the abcve statements ar=

correct?

') 1,2 and 3 on.v

b)) 1 2 and 4 cniy

tc) 2. 3 and 4 orly

(4) 1, 2, 3 and 4




47. The magnitudes of principal stresses at a
point are 250 MPa tensile and 150 MPa
compressive. The magnitudes of the
shearing stress on a plane on whica the
normal stress is 200 MPa tensile and
the normal stress on a plane at right
angle to this plane are

(@) 5047 MPa and 100 MPa (tensi.¢)
{b) 100 MPa and 100 MPa (compressive)

fc) 5047 MPa and 100 MPa
(compressive)

{d) 100MPa and 507 MPa (tensilz]

48. The state of stress at a point is given
by o, =100MPa, oy =-50MPa and
Ty = 100 MPa. The centre of Mohr’s
circle and its radius will be

fa) (©,=75MPa, 1,, =0) and 75M~ra

(b) (0x=25MPa, 1,y = 0) and 125 MPa
(¢ (0,=25MPa, 1,y = 0) and 150 MPa
fd) (0, =T75MPa, 1,y = 0) and 125 MPa

49. Consider the following statements rela-ed
to Mohr’s circle for stresses in case of
plane stress :

i. The construction is for variations
of stress in a body.

[\

The radius of the circle represents
the magnitude of the maximum
shearing stress.

3. The diameter represents the
difference between the two
principal stresses.

Which of the above statements are
correct?

fa) 1, 2 and 3

(b} 2 and 3 only
fc 1 and 3 only
‘d) 1 and 2 only
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50. The figure shows a steel piece of diameter
20 mm at Aand C, and 10 mm at B. Th=
lengths of three sections A, Band C are
each equal to 20 mm. The piece is held
betweer: twe rigid su-feces X and Y.
The coefficcent of linear expansion
o=12x 10"5/°C and Young’s modulus

E =2x10° MPa for steel :

4
ya

A By, TC
T 100 | 220

| L.
2C -} 20>} 20>

4 Y

/ /l /l,l/

o
5

<’f/./ {7

IS

When tke temperature »>f this piece
increases by 50 °C, tae stresses in
sections 4 and B are

(2} 120 MPa and 480 MP=

(o) 60 MPa and 240 M>a

(cj 120MPa and 120 M>a

(d) 60MPa and 120 MPa

51. For a material following Hooke’s law, the
velues of elastic and shear moduli
are 3x10° MPa and 12x10° MPa

respectively. The valaxe for bulk
modulus is

(a, 1.5%12° MPa
(b} 2x10° MPa
(c) 2.5x190° MPa

(@) 3x10° MPa

[ P.T.O.




54. Two

52. At a point in a body, g =0-0004 and

g, =-0-00012. If E=2x10° MPa ard

i = 0-3, the smallest normal stress and
the largest shearing stress are

fa) 40 MPa and 40 MPa
{b) C MPa and 40 MPa
{c) 80 MPa and 0 MPa
({d; 0MPa ani 80 MPa

53. A cantiiever of length 12 m carries a

con:centrated load of 12 kN at the free
end The beam is of rectangular cross-
section with breadth equal to half the
deprh. The maximum stress due tc
bending is not to exceed 100 N /mmz.
The rminimum depth of the beam
shculd be

(@) 120 mm
(b) 60 mm
() 75 mm

(d) 24C mm

strain gauges fixed along the
principal directions on a plane surface
of a szeel member recorded strain values
of 20013 tensile and 0-0013
comp-essive respectively. Given that the
value of E =2510° MPa and p=073,
the largest normal and shearing stress
at this point are

(@) 270MPa and 200 MPa
(b) 400 MPa and 200 MPa
(c) 260 MPa and 260 MPa
(d) 260MPa and 520 MPa
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55. A beam ABCD, € m long is suppored a:
B and C, 3m apart witt. overhengs

AB=2m end CD=1m I: carres ¢
uniformly cistributed load cf 100 kM/mc
over its entire length :

100 kM/m

A B )
[a¥ava ‘( BA'AAVA A" ( VALY
l]< 2m 3m— 1m l—-

The maximam magnitudes of be-dng
moment and shzar force are

faj 200 kN-m and 285G kN
{b) 200 kN-m and 2C0 kN
{¢) SO kN-m and 200 kN
(d) 50 kN-m and 250 kN

56. A solid circu.ar cross-section cantilswer

beam of diameter ¢ = 100 mm carres a
shear force of 10 kN at the free end. The
maximum shear stress is

4
@ - Pa
3
(b) T" Pa
(c) % Pa
1
(@) 3—:Pa

57. A beam of leagth L simply suppo:ed

at its ends carrying a tota. load ¥/
uniformly distribated ovsr its entire
length deflects at the certre by & ani
has a maximum bz=nding stress o. If th=
load is substituted by a conzentrated
load W, at mid-span such that th:
deflection at the cenite remains
anchanged, the magnitude of the load
W and the maximum berding str=s:
will be

{fa) 0:3W and 0-3c¢

(b) 0-6W and 0:6c

{c) O03W and 0-6¢

({d) 0-6W and 03¢




58. For a rectangular section beam, if the
team depth is doubled, keeping the
vdth, length and loading same, the
tending sress is decreased by a factor

(a) 2
(o) 4
fej 6
(d) 8

59. A nelica. compression spring of stiffness
X is cut into two pieces, each having
equal number of turns and kept
s:de-by-side under compression. The
equivaient spring stiffness of this new
acrangement is equal to

(c) 4K
() ZK
& K

(G) C5K

60. A beam AB simply supported at its ends
A anc B, 3 m long, carriss a uniformly
distributed load of 1 kN/m over its
er tire length and a concentrated load of
2 kN, at 1m from A :

3 kN
“f\/’\/\z\f; MM
A LA . A5
1m >]]< 2m

If 1SJB 150 with Iy = 300cm? is used

for the beam, the maximum value cf
bending stress is

(o) 75 L1Pa
(b} 85 MPa
(c} 125 MPa
(@) 250 MPa
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61. Copper has FCC structurs: i"s atomic

radius is 128 A anc atcmic mass is
63:5. The density of coppar will be

(a) 89x12% kg, mm°
(b) 89x1D°3 kgycm®
(c) 89x12% kg/m?

(d) 89x103 g/mm3

62. A plane inte-sects the ccorcinate axes at

X = g, Y= 1 and z = l V+hat is the Miller
3 3 2

index of th.s plene?

(@) 932
(bj 432
() 423
(d) 364

63. What is tnae dizmeter of the largest

sphere in terms of latiice sarameter a,
which will fit the void =t the centre of
the cube ecge of a BLC crystal?

(a) 01342

(b) 0:25a
{c) 0433a
(d) 0:5a

64. If the atom.c radics o a'urmiam is 7,

what is its unit cell vol':me?~

(@ (—%}3 ) [%)3
o (B e F

[ P.T.O.




655. Consider -he following statements 68. Consider the folloaing statecents

regarding the behaviour of dislocaticns :

1. Only edge dislocation and mixed
dislocation can have glide motion.

DY

A screw dislocation cannct ~1ave
glide motion,

¢. Dislocation moves in the direction
perpendicular to tha: of saear
stress.

4. Motion of dislocation occurs on slip
plane that contains Burger’s vector
and direction vector.

Wkhich of the above statements are
correct?

(1) 1, 2 and 3 only
{20) 1, 2 and 4 only
fc) 2, 3 and 4 only
(d) 1,2, 3 and 4

66. A binary alloy of Cu and Ni containing
20 wt% Ni at a particular temperature

coexists with solid phase of 26 wt% Ni 6¢.

and liquid phase of 16 wt% Ni. What is
tie weight ratio of solid phase and
Iiquid phase?

In & binary phase dizgram

1. the freedng pcint of the alloy is
minimurr.

[2e]

eutectic mix-u-e solid:-fies at a
constant tempsrature like pure
metal

eutectic reactdon is irr=versible

4. &t eutectc tzmoerature, liquids of
two metals will chan:ze into two
colids

Which of th= &bove statements are
correct?

() 1, 2 and 3 cnly
(b) 1, 3 and 4 cnly
(c) 1,2 and 4 cnly

(d) 1, 2, 3 aac %

At rocm temrperatars, o-ironi contains

negligible amoun: of carbon, cementite
contains 6:67% C ar.d pear :te contains
0-8% C. Pearlite ccrtains how much
cementite?

e 1:1 b} 3:2
() (v) (2 €% ‘b, 10%
¢) 2:3 d 1:2
fe) fa) {z] 12% d, 14%
67. Eloments A and B form eutectic type
binary phase diagram and the eutectic 7C. Two metals A and B are completely

composition is 60 wt% B. If just below
eutectic temperature, the eutectic phase
cortains equal amounts (by wt) of two
solid phases, then the compositions of
the two solid phases are

(a) 20 wt% B and 90 wt% B
(b) 30 wt% B and 90 wt% B
(c) 20 wt% B and 80 wt% B
(d) 30 wt% B and 80 wt% B
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immiscible in sclid and H:-uid state.
Melting point of A _s 800 °C and melting
point of Bis €00 *Z. They form eutectic
et 200°C with £0% B ani 60% A.
The £0% B alloy contains

(1) &3:33% E anc 1€:67% >f eutectic
(b} 83:33% of ettectsc anc 1667% B
(2} E0% B and 50% of eurectic

(1) 40% B and %0% of euteztic




7L What is the interplanar spacing between
(200), (220), (111) planes in an FCC
crystal of atomic radius 1246 A?

(@) dipno)=1762 A, digyo, =124 A
and djjqq) = 2:034 A
d|200) =25 A, d(220) =42 A and

(b)
(c)

(d)

72. Rotary swaging is a process for shaping
(a) round bars and tubes
(b) billets
{c} dies
{(d) rectangular blocks

73. Consider the following statements :
In shell moulding

1. a single parting plane should bte
provided for mould

2. detachable pattern parts and cores
could be included

3. minimum rounding radii of 2:5 mm
to 3 mm should be used

4. draft angles of not less than 1°
should be used

Which of the above statements are
correct?
{a} 1, 3 and 4 only
(b) 1, 2 and 3 only
{c¢) 2, 3 and 4 only
d) 1,2, 3 and 4

74. A big casting is to have a hole, to be
oroduced by using a core of 10 cm
Jdiameter and 200 cm long. The density
Pmeta 1S 0077 N/cm3 and density

Pcore is 0-0165 N/cm®. What is the
upward force acting on the core prints?
ta) 2005 N (b) 110062 N
fc) 95032 N  (d) 35032 N
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Consider the folloaving :
The purpcse cf lapping process is

1. to frrodice geoms=trically true
surface

2. to correct mimor surface
imperfections

3. to improve cimensional accuracy

4. to provide ve:y close :it between the
contact surfaces

Which of the abcve are zcrrect?

@ 1,2 and 3 cnly
(b) 1, 3 and < cnly
(c) 2, 3 and ¢ only
@ 1,2, 3 and 4

. Centre lathe is to be used to cit inch

_ thread of 4 threads per inct.. Lead screw
of lathe has 3 mm pitch. Then change
gear to be used is

1 127
(@) 13 (b) —

30 20
(c) E’? {d) 30

Consider the Zcllcwing statements in
respect of the oxidizing flame due to
excess of oxygen mn welding :

1. At high temgerature, it combines
with many metals to form hard and
brittle >xides.

2. It causes the weld b=ad and the

surrounding area <o heve a
scummy appearance.
3. It has godd weldig effect in

welding of copper-base metal.

Which of the above sta‘ements are
correct?

(a) 1,2 and 3

(b) 1 and 2 only
{¢) 1 and & onkly
(d) 2 and & only

[ 2.T.0.




78. A oatter tip is initially at X = 10 mm,
Y =20mm. n a rapid motion, using
CO0Y code, it moves to X =160 mm,
Y =120 mm. The X and Y axes have
maximum speed of 10000 mm /min and
5200 mm/min respectively. Operating
a- maximum speed, what is the time 1t
wil take to reach the destination?

(a} 090 s
(6} 108 s
fct 20 s
(i 216 s

79. I "=7-5 and C= 300 for the cutting
speed and the tool life relation, wher
cutting speed is reduced by 25%, the
tool life will te increased by

fq, 100%
bj 95%
) T8%
d) 50%

80. Wwhizl: of the following statements are
correct for temperature rise in metal
cutting operat.on?

1. It adversely affects the properties o
tool material.

1t provides better accuracy during
mechining.

Y

[¢6]

It -auses dimensional changes in
workpiece and affects accuracy of
machining.

4, It can dstort the accuracy of
rmachine tool itself.

{(¢) 1 and 2

() 2 and 3

i) 3 and 4 only
‘a) 1, 3 and 4

B-GTD-C-M3E/61A
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81. Which of tte folowing statements epply

to provisicn o flesh gzatter and ‘lasa
k-d around the perts to be forgec?
Z. Small cavities arz p-ovided which

are directly outside the die
impressior:.

The vclum= of lash land and flash

gutter shoulc b= atcut 20%-25% o?
the vo.ume cf Jorg ng.

N

(0

Gutter is provided to ensure
complete c osing o the die.

{a) 1 and 2 only
(¢) 1 and 3 orly
{¢) 1,2 ard 3

(¢) 2 and 3 orly

82. A hole and a shaft have a basic size of

25 mm, anc are to rave a clearance fit
w th a maximurmn clzaranze of 0-02 mm
anc¢ a minimum cearaxce of 001 mm.
The hole tolerance is to be 1'5 times ‘he
staft tolerance. The lim:ts of both hole
ard shaft using halke basis system will
be

(a, low limit of hclz = 25 mm, h:igh
limit of hole = 25326 mm, upper
limit of shaft = 2429 mm and low
limit of shaft = 24:3&6 mm

(bj low limt of kole = 25 mm, high
limit of hole = 25-025 mm, uprer
limit of shaft = 24 & rmm and low
limit of shaft = 2475 mm

(c) ow limit of hoe = 24 mm, hizh
limit of hole = 25006 mm, uprer
limit of shaft = 25 m1 end low Zmit
of shaft = 2499 mmx

{d) low limit of hole = 25 (¢C6 mm, high
limit of hole = 25 mm:, upper lim:it
of shaft = 24'92 mm and low lim.it
of shaft = 28 o




83. Consider the following statements :
In case of assembly of mating parts
1. the difference between hole size
and shaft size is called allowance
2. in transition fit, small positive cr
negative clearance between the
shaft and hole member is

employable
Which of the above statements is/are
correct?
faj 1 only
() Both 1 and 2
fc) 2 only

(d} Neither I nor 2

84. An organization has decided to produce a
new product. Fixed cost for producir.g
tke product is estimated as ¥ 1,00,000.
Var:able cost for producing the product
is ¥ 100, Market survey indicated that
the product selling price could be € 200.
The break-even quantity is
fal 1000 {b) 2000
fc; 500 (d) 900

85. Using exponential smoothening, a car
manufacturing company predicted the
demand for that year as 1040 cars. The
actual sale was found to be 1140 cars.
If the company’s forecast for the next
year is 1080, what is the value of ths
smoaothening constant?

{aj 04 (b) 06
{c) 07 d 12
86. Coarse feed, low rake angle, low cutting
spsed and :insufficient cooling help
produce
(o) continuous chips in ductile
materials

(b} discontinuous chips in ductile
materials

fc) continuous chips with built-up
cdges in ductile materials

{d) discontinuous chips in brittle
materials
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87. Ir NC mactining, coo~d:-nated movement

of separately driven axes motion is
required to achieve the cesired path
of tool relative tc workmiece. The
generation of these reference signa's is
eccomplist.ed through a device called

(7, approximato-
(b, interpolator
{2} coordinator

(d, directcr

88. A part is made from solid trass rod of

38 mm diameter and length 25 im.
Ths machining time tzken to finish the
pact is 90 minut2s end labouar rate is
¥ 2 per hour. Factory overheads are
50% of direzt labour ccst. The density of
meterial is 86 g pe~ cubic an and its
cost is ¥ 1-625 per newton. The fac:ory
cost of the part will b=

() T840 (b) 7480

€ T148C (d) 71840

89. A -ompany wants to expand the soalid

prcpellant manufacturing plant by -he
addition of more thar 1 tcn capa:ity
curing furnace. Each tcn of propellant
must undergo 30 minutes of fumace t.me
including loading and unloading opera-
tions. Furnace is -1sed only 20 percsnt
of “ne time due to power r=strictions.
The required outpt fo- the 1ew lavout
is to be 16 tons per shift (3 hours).
Plant (system) efficiency is estimated at
5C percent of system capacity. The
nurnber of furnaces requirec will bz

{a, 3 {b’ 2

I

€ 1 () -

[P.T O.




0. The purpose of providing side rake angle

on ~he cutting tool is to

faj avoid work from rubbing against
tool

{h) control chip flow
jc) strengthen tool edge
(¢} break chips

9L, The annual demand of a commodity in a

supermarket is 80000. The cost of
plcing an order is ¥ 4,000 and the
inventory cost of each item is ¥ 40. What
is “l.e economic order quantity?

83. Tc construct an operating cl aracteristic

curve, an agreement has tc be reached
between producer and consumear
through which of the follow ng paints?

1. Maximum propor:ion o: defectives
that will make the lo: definitely
unacceptakle

2. The producer is willing to accept
that some of satisfying rthe quality
level (AQL) will be reject=d (0 = 5%

3 Maximum level of oercentage

defectives taat will make thz lot
definitely unacceptable

4. The consumer is wiiling = take lots
of quality level (LTPD) even thouga

they are unacceptable {fi = 10%)
(@) 1, 2 end 3 only
(5 4000 » (b} 1,2, 3 and 4
{fcc 1, 2 znd 4 only
(dl 2, 3 end 4 only

(@ 2000

(c, 5656

(d' 6666
94, Assuming X and Y are the to contrcl
variables, the following are the ’
constraints laid out for maximizing the

92. Consider the following statements : profit : _
In a single-server queueing model Maxin'._lze profit (P) = 8X - 5Y
submct to
1. the arrivals is a memoryless Coastrairit-1 : 2X + ¥ < 1000 !
process Constrairt-2 : 3X + =Y <240C
2. the arrivals is described as a Constrairt-3 : X +Y < 80C
Poisson distribution Constraint-4 ;. X -Y < 35C

Constraint-5: X >0
Constraint-6 : Y =20

3. uncertainty concerning the demand
for service exists

Which of ‘the anove constrants is a
redundant one and does not have any
effect on the solution?

Which of the above statements are
correct?

1 and 2 onl
(@) y (@) Constraint-1
(b} 1 and 3 only (b) Constraint-3

f;b 1,2 and 3 {c) Constraint-4
fd) 2 and 3 only {d) Constraint-5 and Constreint-6
B-GTD-O~DB/61A 16
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95. A reasportation problem consists of
3 sources and S destinations with
a»propriate rim conditions. The number
o. possible solutions is

) 15 (b) 225
(@ 6435 (d) 150

96. Maximize Z = 2X; +3X,

subject to
2X; + X, <6
X;-X523
Xy, X, 20
The solution to the above LPP is
(a} optimal
(b} infeasible
{c) unbounded
(d) degenerate

97. A ccmzany has a store which is manned
by 1 attendant who can attend to 8
technicians in an hour. The technicians
wa:t in the queue and they are attended
on first-come-first-served basis. The
tecanicians arrive at the store on an
average 6 per hour. Assuming the
arrvals to follow Poisson and servicing
to follcw exponential distribution, what
is the expected time spent by a
technician in the system, what is the
expzcted time spent by a technician in
the jueue and what is the expected
numbder of technicians in the queue?

(@) 225 minutes, 30 minutes anc
273 technicians

(b) 30 minutes, 22-5 minutes and
2-25 technicians

{c) 22-5 minutes, 22'5 minutes and
275 technicians

(d) =0 minutes, 30 minutes and
225 technicians
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9€. Objective function

Z =5X, +4X, (Masimize)
subject :o
0<X <12
0<3. <9
3X; + 67 <55
X, - z29

What is the ortimum value?

(@ 6,9
(b) 12,5
(c) 4,10
(d) 0,9

99. Which of the fcleowirg defines the

compiler’s func-ion correctly?

(a) It translatzs liza-‘evel language
programs into ckj=:: code

{b) It translates noect code into a
high-level lanziaz=

fc) It translates o2jec: code iato
assembly lenglage i-structions

‘d) It translates assemdly language

instructions intc okj=ct code

100. Which one of the fcl.cwir g properties of
work materials is -espomnsible for the
material removal ret= ia electrochemical
rachining?
f2) Hardness

Atomic weigat

Thermal conductivity

Ductility

[ P.T.O.




Lirections : Each of the following twenty (20] 102.
it2=ms consists of tw¢ statements, one labelled

a3 ‘Statement {I)) and the other as
‘“tatement (II). Examine these two statements

carefully and sel=ct tae answers to these items

using the codes given below.

Codes :

103.
{a) Both Stazement ([} and Statement
(1) are individually true and
Statement (II}) is the correct
explenation of Statement (I)

(b) Both Starement (I) and Statemen:
(II) are individually true bu=:
Statemen: (II) is not the correc:
explana-ion of Statement (I)

(c) Statemen: (I} is true but Statement
(II) is fals= 104.

(d) Statement (I} is false but Statement
(Il) is true

~01. Statement {I) :

The cam in contact with a follower is a

f co .ete constraint.
case o mp constrain 105.

Statement 1I) :

The pair. camh and follower, by itself
does not giarantee continuity of
contact all thz time.
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Statzmen: (I :

Irrvolute pmions can have any number
of teeth.

Statement (11) :

Involute profiles in mesh satisfy the
canstant vzlocity ratio condition.

Statement (1) :

Hooke’s jaint connects two nan-
parallel ron-intersecting shafts to
transmit motion with a constant
ve ocity ratio.

Statement {IIi :

Hcoke’s joint connects two shafts ~he
ex=s of which do not remair ir
aliznment while in motion.

Srtatement (I) :

Lewis equetion for design of invclcte
gear tooth predicts the static lcad
capacity cf a cantilever beam of
uniform strength.

Statement (11} :

For a pair of gears in mesh, pressire
angzle and module must be same to
satisfy the condition of interchange-
ability and correct gearing.

Statement (I} :

Tensile strength of CI is much higlker
then that of MS.

Szatement (II) :

Percentage of carbon in Cl is mcre
than 1-5.




106. Statement (I :

Centrifugal clutches are designed to
orovide automatic and smooth
=ngagemert of load to driving member,

Staterrent (I :

Since the operating centrifugal force
is a function of square of angular
velocity, -he friction torque ‘or
zccelerating a load is also a function of
square of speed of driving member.

107. Statement (I) :

~eating th=z steel specimen in the
furnace up to austenitize temperature
kllcwed by furnace cooling is termed
annealing.

Statement (II) :

fnnealed steel specimen possesses
fme pearlitic structure.

108. Sta-ement (I) :

T-e susceptibility of a ferromagnetic
mwaterial decreases with an increase in
Cirie temperature.

Statement (1) :

A critical temperature at which the
alignment of magnetic moments

~10. Statement {J) -

Industrial ro-ors will not have un_form
diameter *h-oughoat -heir lengths.

Statement (II) :

These ro-ors wil heve to accommecedate
“ransmissior. elemetts like pulleys and
gears and suppo-is Bke enti-friction
bearings.

1il. Statement (I) :

Cored induction furnace cannot be
tsed for nterm:tter:it operation.

Staement () :

Cored inducton fu-nacs, though most
eficient, requi-es a liqu d metal cherge
while starting.

112, Statzment (I

Low-carboa sweel has aigh weldability
and is more easilv wekded.

Statement (If) :

Higher carjon contenzs tend to soften
th= welded joints resuiltiag in develcp-
ment of cracks

venishes is called Curie temperature.
11&. Statement (I) :

For cutting mult-sia-t threads, the
109. Statement (I) :

Fibzrgiass is a polymer composite
made of a plastic matrix containing
fins fibers of glass.

Staterent (II) :

Fiterglass accuires strength from the
polymer and fl=xibility from the glass.
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speed ratio is exoressec in -~erms of
the lead of the 'ob Z1rzai and lead of
the lead screw -hreads.

Statement (II) :

The speed of th= jcb #s ~educec to one-
third or onz-forrth >f -he job speed
used in the turring ooer-ation.

[P.T.C.




114.

115.

116.

117.

Statement (I} :

The Bauschinger effect is observed in
‘ension test of mild steel specimen due
~o ss of mechanical energy during
oca. yielding,

Statement (I :

Ihe Bauschinger effect is a function
of se-tion modulus of specimen undsr
test.

Statement (1) -

The ceramic tools used in machining of
material have highly brittle tool tips.

Statems=nt (II} .

Caraniic tools can be used on hard-to-
mechine work material.

Statemert (I) :

In cha'n drives, angle of articulation
through which link rotates during
enzagement and disengagement, is
grezter for a small number of teeth.

Statenent (II) :

The greater angle of articulation will
increase the life of the chain.

Statems=nt (I} :

The CNC is en NC system utilizing a
dedizated stored program to perform
all numerica!l control functions in
mant facturing.

Statem=nt (1) :

The NC is a manufacturing process
in vwhich a number of process
machines are controlled by a computer
through direct connection and real-
time analysis.
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118. Statement (I) :

In interference 7 t, the outer diametsr
of the shaft is greater :han the nner
diameter of the hbole.

Statement (I} :

The amount of c_earance obtained r-om
the assembly «¢f hcle and shaf-
resulting in inte-ference fit is cellec
positive clearance

119. Statement (I) :

Ore of the mcs: cormmonly usad
techniques for test.ag su-face integrity
of material is meta logra-ny.

Statement (II) :

surface integrity of = mater.al does nct
conribute for th: mechanical =l
metallurgical proper-ies.

120. Stateme=nt (I) :

The change in crit.cal patl. requires
rescheduling in a PEZRT netuork.

Statement (II] :

Some of the activities camnot bz
complsted in time die to trexpected
breakdown of equigment or
aveilability of raw martzrials.

non-
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