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Question Booklet =

MECHANICAL ENGINEERING

( Objective )

Time Allowed : 2 Hours Maximum Marks : 40

Read the following instructions carefully before you begin to answer the questions.

IMPORTANT INSTRUCTIONS

. This Question Booklet contains 80 questions in all.
All questions carry equal marks.

Attempt all questions.

Immediately after commencement of the examination, you should check up your
Question Booklet and ensure that the Question Booklet Series is printed on the top
right-hand corner of the Booklet and the Booklet contains 16 printed pages and
no page or éuest!on is missing or unprinted or torn or repeated. If you find any defect
in this Booklet, get it replaced immediately by a complete Booklet of the same series.

5. You must write your Roll Number in the space provided on the top of this page. Do not write
anything else on the Question Booklet.

6. An Answer Sheet will be supplied to you separately by the Invigilator to mark the answers.
You must write your Name, Roll No. and other particulars on the first page of the
Answer Sheet provided, failing which your Answer Sheet will not be uated.

7. You will encode your Roll Number and the Question Booklet Series A, B, C or D as it is
printed on the top right-hand corner of this Question Booklet with Black/Blue ballpoint pen
in the space provided on Page-2 of your Answer Sheet. If you do not encode or fail to
encode the correct series of your Question Booklet, your Answer Sheet will not be
evaluated correctly.

8. Questions and their responses are printed in English only in this Booklet. Each question
comprises four responses—(A), (B), (C) and (D). You are to select ONLY ONE correct response
and mark in your Answer Sheet. In case you feel that there are more than one correct
response, mark the response which you consider the best. In any case, choose ONLY ONE
response for each question. Your tot marks will depend on the number of correct responses
marked by you in the Answer Sheet.

9. In the Answer Sheet, there are four brackets—(A), (B), (C) and (D) against each question. To
answer the questions you are to mark with Black/Blue banpoi(nt) psn ONLY oNcrl.; bracket of
your choice for each question. Select one rcsﬁonse for each question in the Question Booklet
and mark in the Answer Sheet. If you mark more than one answer for one question, the
answer will be treated as wrong. Any erasure or change is not allowed.

10. You should not remove or tear off any sheet from the Question Booklet. You are not allowed
to take this Question Booklet and the Answer Sheet out of the Examination Hall during the
examination. After the examination has concluded, dyou must hand over your Answer
Sheet to the Invigilator. Thereafter, you are permitted to take away the Question Booklet
with you.

11. Failure to comply with any of the above instructions will refider iable to such action or
penalty as mcpgommissign may decide at their discretion, Fon ten '
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13. In a binomial distribution, the
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16. The rate of convergence of

sum and product Ozfsthc mcgl(')l Newton-Raphson method is
and variance are e o] (A) equal to regula falsi method
respcctwely Then the dlstrlbu- greater - than regula falsi
N (<t tion is e ethod 1618
?*o o"{ 25 hY : %
25 (A) (§+ l) /P ¢ (C) less than bisection method '}
4 , :
i ] ,\r/ /} (D) less than regula falsi method
®) (1 ‘) A
2 2 d e Newton-Raphson iterative
1 ormula for finding the value
) —+—) S A
6 f — is %
; e
25
2.1 oA
(D) 1 >
3'3 (A)x+,=x,,+N J
. e : *n [
14. In a Poisson distribution, if /,‘J
PX=1)=P(X=2), then the B) x & 1 A
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is T — \
(A4) 1 1 1 K
& ==| x2
(B) _4 © *na 2\x"+an)
2 (&) 1 _’_1—
© 3 b 4 "n+1=§[xn+rx J
15. If the mean is 5 and the L_ nl-4 1 —
standard deviation is 2, then
the eghiadion o U e 18. For theddm ™, Y. /-
distribution is X 21416 |8
(::—5)2 \ Sfx) 3.. S 6 7
flx)= 8 3 '
o 2 If (x)dx, when found by the
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q x2  x*
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- —— RS
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dz 4
] !:2(22-1- 1) =
1542543+ 4% |* 2 4
20. The value of [ 2 ) where C is the circle |z| =1, is VL?
as x -0 is (A) 21:5" v /7
A) 8 BT a5 &8 4
(C) 12 (D) 4 ©) 4ni v
21. If the value of the line integral we'm.

§F.d7
c 25, The minimum value of the
does not depend on the path C, function x? +y* +6x+12 is

then F is vE

(A) incompressible B) 0 -2 r‘—-""‘{
Wmﬁonal © 6

(C) compressible @ [ vy ( :

(D) solenoidal (D) -3

g
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: ix and 29. The eigenvalues and corrcSPO
- etric matrix an e eig trix
s B4 ;’s ;:Kn;? is X ing eigenvectors of a 2x2 ma

ne ’ -—f X Y

are given below :

; : ; ; ors
(A) skew-symmetric matrix Eigenvalues  Eigenvect

= 1
. A’l = 8 xl = (l)
(B) diagonal matrix C . 1
Rt i
(C) null matrix 2 1
: trix The matrix is
symmetric ma
\// ) (2 4) L D
e ké"l) =
27. Let A and B be real symmetric 6 2 -9
matrices of size nxn. Then & ' 2 4,'1,)( b
which of the following is true? o ((’ 5 N
(©) ( ) )
: (A) A=4"! A /7 = 6 4 @ //
: "—2 4 8
B) AB=BA  [3~ ,(‘r (D) (8 4)
(AB)" = BA f)') ,( 30. Match each differential equation
P‘ in Group-l to its family of
(D) AAT =7 (@ B solution curve from n Group-II :
"
d
/ 2 =0} P. ay=% 1. Circle
28. Let "A:(O 3) ‘and dy
1 Q &% ="% 2 Straight line
Al =(2 a} Then (a+b) is dy _x
$ b B dx y—3. Hyperbola
dy o i
(A) 3/20 e »
(B) 0 Choose the correct Matching
(A) P2, Q-1, R, § 4
9 P K
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Gy =B

at_a point on_the

_41) What is the effect of reactive 34. The str e o
gyroscopic couple when an aero- circumference of 2 circular rod
plane takes right turn and in tensioNz d shear grf_lgg_MPa
propeller I'Otate_ and 60 MPa respectively. If q;e

- g direction? 3 yield strength of the rod material
ozs"“ 3 e tail of the aeroplane is is 340‘MPa» the:dn e factor. o
: "*‘u\‘ ipped and the nose is raised =~ % safety in the 10 material using
. e aeroplane is B, nearly equal to
raised and the nose is =
dipped (A) 40
(C) Reactive gyroscopic couple % (B) 25 /(o 2

has no effect when propeller
rotates in clockwise direction

(D) None of the above

32. The natural frequency of the
spring-mass system shown in
the figure is closest to_ -

] m=1-4kg E
m

k;=4000N/m kp=1600N/m

(A) 12 Hz
(B) 16 Hz
(C) 8 Hz
Hz
33. The damping ratio of a single

degree of freedom spring-mass-
damper system with mass of

1 kg, stiffness 100 N/m and

viscous damping coefficient of

25 N-s/m is r

(A) 1:22 4~ .

(B) 123 . A 5>
1-25

(D) 1-21

40/L/42-2022/35-D
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25K24 yo.
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35. A large uniform plate containing
a rivet hole shown in the following

<3

oL

roﬂ"’;.\:{f_figurc is subjected to a uniform
4o¢®" ' uniaxial tensile stress of 90 MPa; —
<« >
PPy —
<t <— [10cm (O)J50mm[—3 95MPa
L) T2
< BN (S
-aarJ

The maximum stress in the
e —

plate is
(A) 190 MPa 285 MPa
(C) 95 MPa (D) 100 MPa

A rotating bar made of steel
(Sy =630 N/mm?) is subjected

to a completely reversed stress.
The corrected endurance limit of

the bar is@mm2. Calcylate-

e the fatigu'ehr_’ggg__‘glg.ﬂng the bar

oo for a life of 90000 cycles.

e \/386-63 N/mm?
(B) 630 N/mm?

MSN/mm2 GE
ce
(D) 350 N/mm?
Tis
b [P.T.O.
3 (=
i T e

-—/

Tyo
-
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lted @S
Consider the brath:oltt): P, 0
shown below with 4 —

and S :

37.

5 e
§

Which of the bogs/ggﬁeavﬂy

loade

\%/I;; and S

(B and S
% and R

(D) Pand Q

The design load for a bolt is
given by P, =P, +KP,, where
Px initial tightening load and
P, = external load. The value of

K (overall stiffness factor for
joint) for hard copper gasket is
(A) 0:1-0-25
0-25-0-50

(C) 0-50-0-75
(D) 1-0-1-25

38.

gL
)

39. The Reynolds number of a fluid
flowing over a flat plate at a
distance of 16cm from 'th_e
leading edge @Q The
thickness (in mm) of the
boundary layer at this point
will be ==
(A) 75
(B) 100

(C) JO5

40/L/42-2022/35.D

M
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40. For maximum power transmis-
sion through a pipeline, the
frictional head flgg_s’l_sgqual to

(&) H/2 -
H/3
(C) H/5 ,
(D) H/4
41. A draught of lmeEgr is
ivalerit}to' p )
N/m? o 19
[
(B) 100 N/m?
(C) 1N/mm?
(D) 1N/cm?

42. In &1%%( large heat_tr: transfer
coeffic ents in boiling hqmds,
ﬁrl:ﬁre used advantageously

the entire surface is

exposed to—
film boiling

(B) transition boiling
(C) nucleate boiling
(D) all modes of boili

Heat is conducted through 10 cm
thick wall at the rate of
30 W/m?, when the temperature

difference across the wall is
10°C. What is the thermal
conductivity of the wall material?

%3 WimkK. 7
\@40 W/m-K J \L‘\/‘
(©) 30 W/m-K
(D) 003 W/m-K

43.

\ L2
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44, Kor aw e 4{7. ich one c.>f the following types
(A) absorptivity is equal to of swi/_x;l_s/ {s generated ‘bytha
reflectivity precombustion w;w/e_
diesel engin€?
(Bl cmis:«;i?rity in equal to trans- (A) Compression swirl
e e (B) Induction swirl

S S
(C) reflectivity is equal to emis- “Combustion-induced swirl

sivity (D) Squish
Jcrmsswny is constant 48. The commercially available petrol
S : : in India has an octane rating o 5
45. Consider a heat engine that (A) 40-50

operates at 80% maximum
possible  efficiéncy. If the (B) 60-75
temperatures of the heat source g;i_)@ w 85-90
and heat sink conform to the 3% (D) 20-30
ratio 5 : 3, then what fraction of
heat” supplied is converted to

work? ~~

49, Adjustment in the fuel injection
~ timing in the fuel injection

\\,’ Ra U’ 5 pumping of digsel engine is

(A) 028 - made by adjusting
0-32 < ¥t 7 needle valve
(C) 040 \/L . lg"o (B) control rack, -
(D) 024 & 5z \ # 5 & pump cainihaﬁ
. N (D) plunger rotation
46. A heat engine is supplied with 50. The refrigerating efficiency, i.e.,
280 kJ/s of heat at a constant the ratio of actual COP to Cf
fixed temperature of 520 K and reversible COP of a refrigeration
heat rejection takes place .at cycle is 0-8, the condenser and &
260 K temperature. If the engine evaporator temperatures are
is revcrsxl.)le, then the heat 51 °C and -30 °C respectively. If
rejected (in  kJ/s) would be the cooling capacity of the plant
approximately equal to "~ is 2:4 kW, then what is the Work
(&) 110 \0 &) requirement in kWi —
= p8 G0 (&) 133 Cj:
(C) 155 5)ﬂ/ (© 201 “
(D) 85 i W

40/L/42-2022/35-D 9 5& ) @/[‘ P.T.O.

og$ Q1/
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S1.

solution “scd. n
refrigeration
of ammonia

Aqua ammonia
vapour-absorption
system is a solution
in

(A) lithium bromide

Jwater

52.

=

(C) hydrogen

(D) carbon tetrachloride

Two reversible refrigerators are
arranged in series and their
coefficients of performance are
4 and 5 respectively. The COP
of the composite refrigeration

B) 30
(C) 45

!

(D) 15 :
’2
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54. In Parson’s reaction turbine,
when o is the angle with the
direction of motion of the
blade at which steams enter
the blade, then the maximum
efficiency of the turbine is given

-

2
5 %%

53. On a psychrometric chart, the
4 {45) constant wet-bulb temperature
/o( lines coincide with
§
$ constant enthalpy lines
1L :
- /‘( S (B) constgnt dew point tempera-
Iz A ture lines
2 4% (C) constant volume lines
6 v
-~
ﬂ" (D) constant relative humidi
v lines o
Yo
4>
Vd
40/L/42-2022/35.D {0
W
7 - 7/ Z

/A'

V2cos?
1+ cos?

system would be/ - ss.

W L@ e

e S
Je

56.

by

(B)

(€

(D)

o

a -~
2cos?
1-cosa
20082 9

cos“ o \o N )
1+2cos?a | Q* 0
7 +

2cosa \

N

1+ cosa

Iron at room temperature has
BCC structure and atomic radius

(B)
(€
(D)

In a eutectoid reaction

(A)

(C)

e lattice constant of

—_— —

Y
wh

&
S

single-phase liquid produces
homogenous mixture of two
lid phases

single-phase solid pProduces )
homogenous mixture of two
solid phases on cooling
mixture of a solid phage and

a liquid phase will together
form a second solig phase

1864 A
0864 A
3864 A

$H*

(D) None of the above

& ¥
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57. The structure of martensite is
(A) body-centred cubic

body-centred tetragonal

(C) orthorhombic
(D) close-packed cubic

In a heat treatment process, the
steel is heated in a furnace to
above upper critical temperature
and subsequently cooled in it
with the furnace switched off,
The process is ~—

(A) normalizing
(B) tempering

58.

(C) austempering

“annealing

59. In a continuous casting process
SES

(A) ingot is produced from
melts
(B) die cast products are

produced in bulk
(C) blooms or billets may be

oduced from melts
%‘H of the above
60. In a typical pattern, draft is
provide <>

along the direction of
withdrawal of the pattern ./

(B) all over the surface of the
pattern

(C) inside the pattern
(D) None of the above

40/L/42-2022/35.D 11
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61. The «camber’ is a term related to

Wﬂs
(B) extrusion

(C) drawing
(D) forging

62. In a friction stir welding (F_S-W)
process

(A) a rotating consumable tool
is used

Wa/ ‘rotating non-consumable
tool is used

(C) a rotating filler material is
used ST

(D) None of the above

63. Which of the following materials -
may be having best
machinabilit_y’g P

J Magnesium

f Aluminium

W;ﬂ“:s steel,
(D) Titanium

64. The best suited process for
- - —‘-'———‘_"
perforation is :

——
(A) EDM
(B) EBM

o

(D) None of the above

[P.T.O.
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65. A basic hole has

,(A«\/zcro tolerance

(B) both the deviations positive

(C) both the deviations negative

M fundamental deviation

66. A part program for any arbitrary
object is given as follows :

NOO1 G71 G91MO03 S500 EOB
NOO2 GO0 X10.00 Y10.00 EOB
NO03 GOO Z-10.00 EOB
NO04 G84 2Z-25.00 F60 EOB
NOO5 G80 EOB '
NOO6 M02 EOB

The above programming format
will be used for

x canned cycle for tapping
(B) canned cycle for boring
S

(C) canned cycle for grooving
U(I%nncd cycle for drilling

67. Which of the following softwares
is used as the CAD/CAM tool?

\M
JSolidworks

(B) Rhino

/ AutoCAD
(D), CATIA

40/L/42-2022/35-D

BEm
W)

12
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68, ABC analysis is based on

(A) the quantity of the item
used in a year

¢ annual usage value of
the item

(C) the life of the item

(D) the unit price of the item

————

69. Which of the following control
charts is used to detect small
shift in the process mean?

e == -
%nd S chart

(B) Proportion non-conforming
ch

e

-—

CUSUM chart

(D) X and R chart

70. In PERT, the activity duration
follows

beta distribution
(B) binomial distribution
(C) Poisson distribution

(D) normal distribution
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71. [Two unlike parallel forces are 74. The state °é_21,a.n£Jn°5Lat
~/shown in the following figure : a pomt given as
A il 6, =0, =100 MPa and T, =0.
The radms of Mohr’s circle will
Cl——>»R=P+Q
e 4
Bl»0

The resultant R will be located
by the relation _—
(A) PxAB=Q><AC
) PxBC=QxA
(C) PxAB=QxBC
(D) PxAC=QxBC

. Js/o“mts
() 100 units

e

(D) None of the above

cantilever beam of diameter D,
ength L, cross-section A sub-
i to a uniformly dis

uted load Wand a conccntratcd
load W, at a distance L; from

72. A prismatic bar is supported nd_will have um
between two rigid supports as o ’(g::dxflg moment ?&}’nﬁ )
shown in the figure below : ‘o?h {6‘ WL o

- B O'K'¢ 2 8) =+ WL ,Dccierﬁ

\W\- y 10kN ,‘/,, WL -L) \’

/) ’ / ?@ (B) "‘ ———L+W, L - Ll)/

%1 mok—2m—¥ — (L’
The gapport reaction will be © W(L L), W(L+L1)
R, =20/3KkN, Rg=10/3kN
(B) R,=10kN, Rg=10kN ér—»fwlu. L)
‘/‘(;:/R =5kN, RB =5kN
= & 6. The length of a column which

Ky I0J3WN, Ry = 0FIRN gives the same value of buckling

73. The maximum tension in a flat load by Euler and Rankine-
belt is 300 N. The mass of the Gordoanormula/ is cqyralm "

belt is 1kg/m. The linear (A) EK « ( g(

; : 3 ) <
velocity of the belt for maximum fa—n"E U -~
poweg, transmission is equal to Ll

e nEK

ﬁ) m/e e B, - Ta i

100
(B) — m/s 6 2EK2
© —

100 m/e
(D) <300 m /s ""

-{\
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It is required to replace iv%‘i: 79. Whi;:lh of the ta{collowing l:::vﬂ;
' 0 mm WE rofiles can take very
shaft of fa%%,{{diamcter i ol
h P v 1 -_/tl_xe,lgtsmél
e a xim. Determine s
L a;is(l{{ diameter of the hollow shaft for A) 14 1o full-depth _ involute
0'5 s the same gonstant torqué 2

12 kN-m an um system
o ¥ shear stress condition.

fY‘ L = '\\ QoMW (BY"20°  full-depth involute
ﬁco'(“ (A) 17'5 mm % system
6\.00( (B) 165 mm t;\\ % \(9)/1’4%/" stub involute system
g L

(C) 155 mm AT, § :
> b A" ) (D) 14—-° composite system
(D) 185 mm /l/( ’ f 5T ke 2
z *L
' ? S
78. A link OB is rotating with a @A piston having weight of all
constant “angular velocity of reciprocating masses of R is
2‘5_3_‘1_./_3-— in counterclockwise conncctcd. to crankpin through
direction and a block is sliding a connecting rod of len l and

radially outward on it with a . wci@t W, with its centre of
iform " velocity of (0-75m/s gravity at-a distance of b from
w1 0 the rod. If. crankpin centre and is recipro- _

? OA =1 m, then the ma cating with an acceleration
\\

the absolute acceleration of the of d-;-'ﬁ'l; reciprocatix;xg inertial
y 4 block at location A in m/s? is force is R
Q

\ Wq"\/ > B

b (v 4
C) |[R-=w, |—£&
6 }7(0,7“ ©) ( : ) £
(€ 3 | .
(D) (R+’—l—bwc)°‘_t’
(D) 4 g
40/L/42-2022/35-D 14 ¥ o
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