density of 0001 g/m

safe stress in the belt is not to
exceed 2-5 N/mm? The centrif-

ugal effect on the belts ex:sts'
while in mouon The ti

ght sxde-’ -
tension is 2400 N. The W1dth oﬁ..=
the belt s ° =
Al 12 x
( ] O mm q_ _ Gﬁ_‘, RS +

ABF95 mm '\Z’@'ﬁ
(C) 100 mm — P
2. Chains

/EJ,_.provide constant veloci

ratio and high transm transmissior
efficiency

[
occupy more spac

compared to belt drive

(B)

(@) __aré light in weight as
_ . compared to belt

(D) are used when distance

between the shafts is

small

3. With
axes

By

shafts havmg colline

)

e
rl]|

g
- (A) id or flexible couplings o
‘,/:f;mus forms are used

}
!l

IJ!

[|

1“1!11-&

.ﬂl
I

=

(B) clamp couplmg cannot beee
used & =

(C) flange coupling cannot be=t
used -

(D) universal coupling is used
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4. The diameter of jog,ma.l__&_a

journal bearing “fitted in
centrifugal pump is 0'1 m and
load on it is 15kN. The length
of the bearing is 0-15m and
its speed is 700 revolutions per
minute. The value alue of bearing
modulus obta.lned from - this
. data using absolute visc wscosxty of
) lubricating oil as 002 N-s/m? is

(A) 135 ~
PU/V(B) 152 =) ELE
-14-8 qu\?oai -8
/uar‘icto = S
\S*wc%é’

S. Roller bearings

F(yaviz higher load capacities
than ball bearings for. a
- given overall size

(B) occupy larger space and
consist of few number of
very large cylindrical rollers

(C) utilize Sommerfeld number
for design purpose

(D) are widely used in low
speed and light duty
applications

6. A body is loaded in such a way

that the force passes es through
the centroids of all _resisting

cross-sections. Therefore " the
body is Toaded under

(A) uniformly distributed load

I/(B{"‘a:da] load

(C) bending

(D) torsion



e

e R LRl b R L e

e

";j x,/ﬂ_f"‘\*' ;2‘\

AN —-

7. The coordinates of any point on
Mohr's circle ‘_EPLE___WH

/ (A) prmmpal stresses at a point ¢

// of the two direct

st.res:ses and  shearing
stress at a point

two direct stresses at a_
peint :

(€)

(D)

with reference toO

S

A\

point

8. Bulk modulus is

(A)~an independent constant of -
material and it
positive or negative =

(B} not a function of Pmssons—-i"-f
A k =

state of stress at a point
© arbitrary set of orthogonal:
axes passing through that* =

can be_.

ratio
..p (C) zero for incompressibl '__"
;r/-’;k material = TJK
; Y .
%7' (D) not an independent
) constant of material and it
! is always pgsitive
9 fine 7@/‘
9. A simply supported beam of 4 m
span carries 4 unifor
distributed over the

bending moment is
‘,———'—’—_‘

(A) 15kN-m :
(B) 12:5kN-m % ,,g
(C kN-m
(D) 20 kN-m

A

-

Ad
—t/

span of 20 kN, The maximum ——

- =F Gu,
5 [/J.C = ||I/ N\ :
S
10. A neutral plane in a Joaded
beam is the one =
‘;j,a {A) which is not free from any
r" stress
(B) which either bends or
changes in lengt‘n
(C) which neither bends nor
changes in length
//)—/Wﬁ/ ere the fibres are neither
compression  nor in
tension
11. A circular CrosssS sectional solid

shaft is rigidly hW
and torque is a Tied at the free
end. Material of the “shaft is |
isotropically elastic and homo-
geneous. ~—jfs circular section
remains circular after loading.
Plane cross-section rema_ms
plane after lnadmguEach cross-

section rotates as if rigid. Then

shear stress will have
different values on points
lying on the cxrcle of given

radmg___r____,__

(A
AL

(B) shear stress _ will  be
maximum at the centre of )_:\'\
the section

(C) shear stress will_have the
same value at the int
lying on the circle of gwen

radius
__,,_.-—-""""—'_

(D) shear stress will have the
lowest value on the surface

(PT.0.




\i'.
6y
12. In an internally pressurized 16. Duralumin
. ind _
Lh—’k‘c_l.(‘:-c:-y_lm er_ : (A)'is a" beryllium-based alloy
(A) hoop stress  remains | " used for making springs,
constant but radial stress A electrical switches  ang
varies parabohcally ‘bushes of bearings
(B) both hoop and radial ,
stresses vary linearly (B) is similar to Monel metal

used for making pump

ILﬁl/hoth hoop and radlal/ impellers

stresses vary parabolically'

(D) hoop stress varies (C) is an alloy of copper, iron
parabolically but_ radial m and zinc
T ansianty @3‘5[3 }}(an alloy of aluminium
which is extensively used
in making automobile and
aircraft components

13. A close coiled helical spring
is' subjected to a torque about
its axis. The spring wire

experiences
_ (A) direct . tensile stress of 17. The non-ferrous 'metal alloy
uniform intensity on its used . in_  thermocouples,
cross-section Wheatstone bridge circuits,
. (B) d1rect shear stress lower temperature’ heaters and

SNLL res1stance is: o
(C) torsmnal shear stress

' 4 constant
w_LD}-"‘bendmg stress ; /IA)/ e

(B) phosphor bronze
14. Babbitt’s metal is a g

_',[A}’t]'ﬁ':%ased alloy .. : 1€) .In.conel

(B) zinc-based alloy & (D) Hasfelloy

(C) nickel-based alloy _ J

(D) copper-based alloy 18." Mild steel belongs to the
category of

15. Niblh.r-on-le is an alloy of

(A} medium-carbon steel

(A) nickel, iron and manganese "
: : ,,(-B')"B\Aar-carbon steel
(B) copper and iron o =
L,Lq/’ni’t:‘i«iel, chromium and iron . (C) no-carbon steel
(D) nickel and copper ~~ (D) high-carbon steel

28/AE/CME/M-2022-8/17-D 4




19. The most commonly used tbol

20.

material for all
184-1

purposes is

high-speed steel. It

ontains

%
sten and 1% vanadium

A) - 18%

(B)
(©)

(D)

In

structure must be eliminated.

chromium, 4% tung-

1‘-6% chromium, 4% wvana-
dium and 1% tungsten

18-0/0 tungsten, 4% chro-
mium and 1% vanadium
18% vanadium, 4% chro-

mium and 1% tungsten

castings, the dendritic

The process of
full annealing is essential

21.

(B)
(&)

According to

tempering is essential
austempering is essential

(D) normalizing is essential Eﬁm

binary phase

diagram oi;‘gfie_ﬁin_ﬂg’,i:_,, the

eutectoid

cooling & steel of 0-8% carbon

through tHe eutectoid temper-
ature (725 °C). Then

(A

(B)

(©)

(D) fast coolin

by cooling, simply trans-

formation takes - -- place
without a cqmpositional
change '

by cooling, simply austenite
of 0-8% carbon decomposes

to a mixture of ferrite (q)
of 6-67% carbon an

cementite of 0-02% carbo
by-€ooling, simply austenite
&f 0-8% carbon decompOSES
to a mixture of ferrite (o)
of 0:02% bon an
cementite of 6°67% carbon
g rate gives fine

pearlite

28/AE/CME/M-2022-8/17-D

action _occurs__on_

(B)

(©)

-, (D)

(A)

- 22. Thermoplasts
- ‘-"’.‘
— ( e long chain molecules
Ly held together by secondary

bonds
have decreasing ability to
deform plastically

increasing temperature t{ﬂ

have secondary bonds and
as the thermal energy
increases, the second

bonds never_break

‘hAve a three-dimensional

network of primary bonds
as polymerization proceeds
in all directions =

—

23. While machining grey cast iron

) continuous chips are
produced

large coils of chips are

(B)

()

Mconﬁnuous
g produced

obtained "and -chip disposal
is a problem

built-up edge is formed on
the cutting edge of the tool
‘chips are

24. In a single-point cutting tool,
the side cutting edge angle is

- (A)
(B)

(&)

- (D)

also known as lead angle
angle between the
portion of “the side flank
immediately below the side
cutting edge and a line
perpendiculai' to the base
and measured at

-of tool,

right angles to the side
flank .

also  known as comple-

mentary angle

the angle between the end
cutting _edge and a line
normal to the shank

[ P.T.O.
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+ L
e Lot ¥ = =g
-_..’AC

the chip = 28. In herringbone gears
. e i =
25. During metal cutting, 1€

. . = lateral thrust is set
thickne ‘ratio oo - angle == A) la .. -

up by
e 2 the teeth
pE =2
from the geometry of chip 3

L to e W or axial th@gt y
Q’-{- o8 L formation £=3 neutralized .

,t }(‘ (B) is the ratio O oen 5

length of UHCULEI.]_.J'E) == t-l‘ansrnitted
i&¢ 1 ( length of chip between two non—pa_rauel’

i i = non-intersecting T Shaf
(C) is the ratio ed % which are at right aﬁ_glés
cutting spe J

(chjp velocity
(D) is always more than 1

(D) the teeth are parallel wit,
the axis of rdtation of the
gears R

. - e~
26. Grind g P g
&%ﬂcess exerts load on

- : - Embossin i
individual cutting grains 29 mbos gf______
uniformly £-5 (/3{1\ is a pressing operation

(B) process is intermittent in = =
r_______'_'_—-., =
nature and produces ‘)Qm: (B) means

|

shaping 2 meta]
_blank as it revolves at a
smal] —== high speed in a lathe

,.Dumber of Cutting, edges (C)
R

rocess cannot be used for
Témoving  materia] from

discont'fn_uous chips
(C_) wheel has ve

mainly . employed to
Improve the fatigue
resistance of metal by
“oo\setting  yup

compressive
materials affer hardem'ng " stresses on the Surface
. . T m——
27.. Boring Is a forming operation
< ()

is . the Process. of
Pr enlarging -a hole
a0l object

y forging
rotating too]

i
‘

30. Strain hardeniﬁg

——

mai; be defined as increased
(B) machine cap never h

€ used . = hardness accompanying
or drilling, facing, milling > plastic deformation of meta]
te. ’ g
- = (B) decreases tensile strength
(©) cannot correct hole of metal ,
location, sjze °r alignmen A
)ﬂ' is the process of using ar "(C) decreases yield?ftrength of
Single-point tog) to enlarge metal
and locate a : -
made hole p% (D) ‘increases  ductility " and

plasticity of metal
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31. Work StUd.Y 33. Batch production is——

(A] suited for the manufac-
turing of continuous

(A) 1s restncted to .shop floor - ' ' DK

/A and it may -not be = .- identical parts with ve
applicable anywhere, for & igh production rate
example, kitchen, writing : —-._""'"'. (B) characterized by the low

desk, gardening, et R . ..-production __volume and
= B G Y product variety is ge__nera.lly/
== very high ~ '

(B) includes human work
well as dlgmty of work

(C) used when product variety
is very low, which may be
_-oneé of its Kind. Entire plan

(C) fails in the elimination of " .~ is designed to cater to a few
wasteful efforts special varieties of products

(D) suited for medium volum
lot of same variety d
at regular intervals, /th

(D) is the study of work and
production order is repeated

totally includes human
work

(A) is based on group_techno-
principle and is
suitable for a manufac-
. turing environment in
which large varieties of
.-~ products are needed in
i small volume
(B) involves various facilities
such as machine,
equipment, workforce, etc.,
which are located as per the
~ --gequence’ of operations on 0&

32. Method study is
= jl s =

[A} helpﬁﬂ in .. . prowdmg
yardstick for human effort =

(B)' systematic and it employs
an approach involving
select—define—break jobs

into elements—-—measure—— parts
estabhsh work unit value (C) is preferred when produc-
= = tion is continuous, part

variety is less, production
volume is high and part
‘demand is relatively stable

(C ysternatlc and it employs an
| - approach mvolvmg select—
(D) is also called ~function

@}exazmne—devclop—

define—install—maintain 2.5 ot arid G

: = machines or similar

. (D) .concerned with. the work ::E—;;% operations are located at
content of the task itself % one place
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35. Automated guided vehicle

(A) system offers X% e?lfg
limited fl i e
there is any change 10

product and in productmn
—7

|/(B)/system can easily be
interfaced with other
modules of FMS such as
robots, automatic storage
and retrieve system, CNC

machines, etc. )

e
ESE]

(C) system is difficult to
-7 "7 “imaintain in any break-
down situation

(D) is unable to select its own
route or path to reach
destination

.
s vg = T

36. Production planning
—

A) does not cover strategic
planning N %
= e S

{
(B) does not focus:on technica] (Q -\10
— i

planning
(©) @ncl_u_c_lcs dispatchin
inspection, expediting an%

evaluation

JD)/isi. a preproducﬁon activity

which involves th
arrangement of facilitieg

and design of roduet:
systems production
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Linear programming
-

(A) '34 technique - based o
mathematical theory f,
specifying the ways
use limited resources g
constraints of a2 system ¢
obtain a particular objectiy,
when these resources hay,
alternative uses

37_.

(B) makes use o.f non-linegy
objective function

(C) problems - are expressed
in" the form of - non-linear
inequalities as constraints

(D) converts a mathematical
model -into a physical
system

il

38. . There is, a single doctor in a
primary healgl_ _centre. Patients
arrive-at the rate (of 32 per/hour.

The_ time required to provide
Service is_expanentially distrib-

uted with mean. df 90 sefonds.
Thf{ mean waiting time of a
patient, needing medical check-

uI_:n facility in the queue, is
- s

(A) 8 minutes

. (B) 85 ‘minutes H (E;l’z\l]

{C] S minutes ‘ﬁ'

W Mminutes



39. According to Kennedy'’s theorem,

the instanténeous centres of
three bodi having  relative

m The mass of a {lyy
a steam en_g_i_n__g__'____ .

. 3 radius of a mm.
otim i, The starting torque of _ t‘t};e
i engine i{ 1000 N'm and may be
(A) @ clrcle considered constant. The fly-
(B) a point wheel starts from the rest. The

S b
: EgE ~ ldnetic Oﬁ'ﬂﬂf_ﬂlﬁ,ﬂwheel
(C) a parabola ﬁ% after 1 SEEBHQ—S- is

/(—B]a/straight line

40. A link AR rotates about a fixed
point A on it, Pis a point on a
slider on the link. At any given
instant, Oi—aﬂ@lag%‘of
the link, is angular—acceler-
ation of the link, v is linear

velocity of the slider on the link,
f is linear acceleration of the

slider on_the Tink, r_is radial
distance of point Pon the slider.

The acceleration of P perpen-
dicular to AR is
T-_-_.___|_._._|-l-"

F:;_/éf’L

(A) 180kJ |24

B) 2301 oL 44@;&{
© 195K o @":éjl,/é/
(D)-200 kJ

43. The effort of a governor is the
force exerted by the governor on

the "= A/
Yois t‘l/“)‘

(B) "upper links
(C) lower links
[

O s L&

E (A) ev 44. The number of-feeth in a spur
gear is/28) This gear has a
\/mv +ra module and it rotates
2 ) Y w at 250r.p.m. Its circulaui’gcﬁ
(C) 2f+o°r @ Q__‘;—__;)_r_ and pitch line velocity are
D) f-w?r : ' mm
o f 665) @ Z'mm-and 36000 —
2 ) min
respectively
41, The locus of trace point, if the 1 _ o
follower is moved around the (B 628 mm and 44000 oin
cam, is @n___@ﬁf—- respectively
ol .
(A) cam circle (C) 314mm and 42000 ==
_ . min
(B) base circle respectively
i el 2 _ mm
\_})/pu.ch e . (D) ~mm and 38100 ——
T min
(D) prime circle respectively
L AP &xS6
23/AE/CME/M—2022—81' 17-D 9 7 ﬁ{h' = *'_"—"TQ E P.T.O
L0 — - o




45. In. reciprocating engines, the

primary unbalanced force

(A) can be fully balanced _-—
«__(Blean be partially balanced - -

(C) is maximum when the=_—- :é

angle of crank with the l.ineé
of stroke is 45° :

(D) cannot be balanced

46. The critical speed of a rotating
shaft

@ (A) depends only on mass of
U9 < | Y™ rotor )

49.

(B) is also called
quiet speed

epends on  mass, stiﬁ’ness_
and eccentricity of “the= *
centre g_{ mass for that=
rotating shaft

&

z//;,f
LY

(D) is independent of stiffness
of shaft

I
TS

e
4,

J

47. In a single-degree damped

vibrating system, a sus

mass omﬁ
oscillations in 11 seconds. The
stiffness of the spring will be

50.

7

|

&) o0.85 _N_
mm

-

1

I
)

:.,I }

|g:'..m..- "

I

N
B) 0.60 —

Ul fiffen

—

1

iy, M

N %
C) 077 —_ ==
[ ) mm Lr—?Céf“sl I t = ;.;-:_:
L =
N 2w AT
P 0T = A VRS
T luyxy
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48.

A double-rivefzed lap ]%%
be made»_tl.-_stﬁw_ee_n,li’&m_gl_at\es
with zig-za an en;ent. The
diameter Ofwﬁ‘ '
The Saf‘f“’{—/”rﬁﬂu@eim
shear an tenszlon ag:ﬁ_Sﬁ_l\_T /T2
and 80 N/mm-= respectively, Ty,
rivet pitch will be

>
(A) 38 mm
64 mm
(C) 62 mm
(D) 52 mm
The head of a cylinder jg
subjected to a steam pressure of
0-7 N/mm?. The diameter of the
cylinder is 0-2m. The head s
held in position by 10 bolts. The
external load on each bolt is
(A] 2000N =
A{Br2200N
(C) 1800 N
(D) 1600 N
Square thread
— L
(A) is easier to cut than trape-
zoidal thread
(B) has the lowest efficiency as
compared to other power
screws '
(C) is more sturdy than trape-
zoidal thread 75

hread
Ms the highest efficiency

as compared to other power
screws




