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1. The shapes of the bending moment diagram 5. Inacone pulley, if the sum of radii of the
for a uniform cantilever beam carrying a pulleys on the driving and driven shafts is
!E uniformly dJsmbuted load overits length is: constant, then
?; A) Aparaboh (A)  Thedrive is recommended depending
? B) A hypcrbola upon the torque transmitted
| (C) Anellipse " - (B) Crossbelt drive is recommended
D) Astraighttine (C) Both open belt drive and cross belt
o drive are recommended
2. Aﬁnl\'ageisshouﬁbelowinmeﬁgm'einwtﬁch .
links ABC and DEFare te + links whereas (D)  Open belt drive is recommended
AF,BE and CDar;binary links. The degrees
of freedom of the'linkage when link ABC is 6. The productofthe diametral pitch and circular
fixed are pitch is equal to
(A) 2n
B 1/=
©) =
™ ? ® 1
e / o/
M Q
/ / 7. Themodule is the reciprocal of
(K) 3 QL 73 ] (A) Diametral pitch
®) 1 ( © X\ & & ® Cicularpich
© 2 E \rc o 1/ @ [ (C) Pitchdiameter
® 0 SIRVTRR,, .
. % (D) None ofthese
3. Whichofthe following is an inversion of double
slider crank chain? 8.  Thetrain value of a gear train is
(A) OscﬂJanngcylmderengme No..of teeth on driven
®) Pendtﬂumpwnp A) Speed of driven
(C) Ellipticaltammels
D) Couplmgmd of alocomotive No. of teeth on driven
: ® Vo of teeth on drivef/
4. The Coriolis component of acceleration is .
taken into nt for " No. of teeth on driver
(A) Slidercre ]ﬁfnecl fem © No. of teeth on driven
®) Foxfrbm*éﬁafnm?c ] Speed of driver
© Qulckrmggmomnmechamsm D) Speed of driven
(D) None ofthese
[=] %[
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9.  The rotor of a ship rotates in clockwise 13. Match List-I with List-IT and select the correct
direction when viewed from the stern and the answer using the cqdes given below the Lists:
ship takes a left turn. The effect of the ListI & List-II
gyroscopic couple acting on it will be P. Distortiof effétgy 1. Coulomb,
, theo ' Trescaand
(A) Tolower the bow and raise the stern y ?‘“ﬁ! Guest?s
B) Tolower the bow and stern — theory
Q. Maximum shear 2. St. Venant's
(C) Toraise the bow and Jower the stern stress theoty. - theory
. R. Maximumtotalstrain | 3. Haigh's
(D) To raise the bow and stern encrey tHEGRY iheory
S. Maximumstrain 4. Hubervon
theory 1 Mises and
10. Whenthe pitching ofashipis upward, the effect Hencky's
of gyroscopic couple acting on it will be theory
(A) Toraise the stern and lower the bow Code: -
P @SR S
(B) Tomove the ship towards star-board A 3 ng 1
(C) Toraise the bow and lower the stern E(Bé)) i f‘cj ;
(@) Tomove the ship towards port side O 4 1 53 2
14. 'Overhau]ing‘ﬁ@wer SCTEW OCCUT
11. Isochronism ina govemor is desirable when (A) Friction angt <Helix angle
. (B) Frictio > Helix angle
(A) one speed is desired under one load (C) Frictio > Helix angle
(B) the engine operates at high speeds (D) Frictionangle <Helix angle
(C) theengine operates at variable speeds 15. The Wahl factor for helical spring is given by
(D) theengine operates at low speeds AC _ﬁ_& 5
A) :
4C - C
12. The tractive force is maximum or minimum ® 4C —A~0.615
when the angle of inclination of the crank to ) 4C -1 ; C
the line of stroke (6) is equal to )
@A) 135°and315° © O po15
= —
4C-4 , C
(B) 135°and 180°
) 4C-4 . 0.615
(C) 180°and 225° O N
(D) 90°and225°
EIEEEI
- - - - -



16. Which of following is considered as
thermodynamic displacement work?

(A) Shaftwork.,

(B) Paddle wheeh\ ork
(C) Boundary:work
(D) Electrical _,_\»J{Q!'k

17. Considerthe foll\owi:ig properties :

1 Temperature/

2 Viscosity ;

3 Specificentropy /

4 Thermal conductivity |

Which of the above properties of a system
is/are intensive?

(A) 1.2,3and4

(B) 2and3only .

(C) 2,3 and4only

@) lonly [/

18. Which of the foifé’i’?vmg is/are reversible
processes (es)?.... )
1 Isentropic expansion/

2 Slow heating: of water from a hot

source

L

gas from acﬁtant temperature source-

Constant pressure heating of anideal _

4 Evaporation of a liquid at constant .

temperature
Select the correct answer using the code given
below: £ b
(A) land4
B) land2 &l |
(C) 2and3%
D) lonly °

19. Whatis temperature of triple point of water?

(A) 0.01 C°
B) 01K
(© 001K ..
@ o01ce

4/PD/M-2025-02-L
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20.

21.

22.

23.

Which of the following statement is not
correct with regards to heat and work

transfer?

A

B)
©
@)

Heat transfer is the energy interaction
due to temperature difference only
where all other energy interactions may
be termed as work transfer

Both heat and work transfer are
boundary phenomena «

Both heat and work are path functions
and exact differential

Heat and work transfer are the form of

energy interactions /

A new temperature scale in degrees N is to
be defined. The boiling and freezing on this
scale are 500° N and 200°N respectively.
What will be the reading on new scale

corresponding to 40°C?
(A) 320°N
(B) 420°N
(C) 220°N
(D) 120°N

For the expression pdv to represent the work,

which of the following conditions should

apply?

(A) Ifthesystem isopen one, it should be
non-reversible pdv

(B) The processis non-quasi static

(C) Theboundary ofthe system should not
move in order that work may be
transferred

(D) The system is closed one and process

takes place in non-flow system

When a gas is heated at constant pressure,
the percentage of the energy supplied, which
goes as the internal energy of the gasis :

(A)
®B)

©
(D)

Less for triatomic gas than for a
diatomic gas

Same for monatomic, diatomic and
triatomic gases but less than 100%
100% for all gases

More for a diatomic gas than for

triatomic gas

ORi0
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24, During a process with heat and work 28. The use of fins js the most effectively in
interactions, the internal energy of a system application Justfﬁe}_m
increases by 80 kJ. The amouns otheatind N o (A) With highéFloverall heat transfer
work interactions arc resp(;:nvely o 5 coefficien,
d-130kJ /] @ 1~y
() S0k 4130 kJ 122 . (\ (B) In llqmd n;edxum with forced
@) -50kJjan ( é, convectigpr==]
() S0kJand 130 kJ N &? . _
@) -50kjand- 130k ﬁ(,? I ﬁ (C)  Ingas meBumi with natural convection
w ho </ (D) Withhigher.cbnvection heat transfer
25 Which one of the following is correct on basis [ 5 coefficie _
/ of the second law of thermodynamics? Yl

29. Itisproposed to coata | mm diameter wire

(A) AE=qtwi=
with enamel paint (k 0.2 W/mK) to increase

®) AS=q,/Tatconstant temperature

(C) Efficiency ofthe Stirling cycle is more heat transfer wi the air side heat transfer
than that of a Carnot cycle + .Qcoefﬁclent 1s | fm’K, then optnmtﬁ
\
(D) For any spontaneous process, the é’ { thickness ofenameLPamt should be Q
entropy of the universe increases 0 (A) 0.5mm _ m§“
e

/
(Thesymbolshaveﬂlelrusualmeanmg) ‘f’ \g; ® 15mm ~f‘

d\ ©

] mm

26. For a given heat flow and for the same X ¢
thickness, the temperature drops across th g ®) 2mm | % g e @§
material will be maximum for — / }

1 ] ]
() Reffactory brick ,8 Qg) In current carr;ungvonductors if the radius
() S of the conductor is Tess than the critical radius,
(C) Glass-wool / then addition of electrical insulation is
(D) Copper

” ﬁ@/"fesuable as
(f It reduces the thermal resistance of the

msulatlcm and thereby enables the
conduct ahigher current

A large concrete slab 1 m thick has a one-
dimensional temperature distribution :
T=10-230x+ 70x* + 10x°

Where T'is temperature and x is distance from

one face towards other face of wall. If the
slab material has thermal diffusivity of

It increases the heat loss from the
conductgr’and thereby enables the
conductor to a higher current

(B)

2 x 10" m?hr, what is the rate ofchange 0 © It increascs e thermal resistance of
temperature at the other face of the wall’) the insulgtioniand thereby enables the
(A) 0.5°C/h conductor to ahigher current
(B) 04°Ch (D) It reduces the heat loss from the
(C) 0.45°Ch ‘% conductor=and thereby enables the
D) 0.3°Ch conductorto carry a higher current

S~
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31. Efficiency of finisconsidered, as 35S.
(A) Ratioof ac?ﬂ%at transfer rate from
the fin to heat transfer rate from the
surface ared %
(B) Ratioof acmal heat transfer rate from
the fin to idealMeat transfer rate from
the fin - ,g
(C) Ratioof heat lmﬁsfer rate from the fin 36
base area toﬁ&aﬁmnsfer rate from the )
surface area
(D) Ratioof act\mat transfer rate from
the fin to heattrnsfer rate from the base
area o
32. Biotnumberistheratio of?
o (A) Conducua;,resxstance within body to
TE convecﬂorrat‘ﬂxe surface of the body 37
TS ® Conduction within body to convection )
3 1 é .- atthe surface of the body
(C) Conducuoﬁ 'Fénsta.nce within body to
X - ~ convectionresistance at the surface of/
~ 1 S,L thebody -
' (D) Convectiofesitance within body to
conduction within the body ‘
»_;m—cfa_ 38.
33. Forlumpedsy jalysis it is assumed that:
(A) Conduction thermal resistance of th;v
body is zero
(B) Convection thermal resistance pf the
body is zero ‘ ‘
< ((f (C) Convectiofi thrgugh surface is zero
QQ\ (D) Conductlon thgough the body is zero 30
34. Theequation of:éﬁ'egtlvencss ge=1-—eVMV
for aheat exchangerl valid in the case of :
(A) Gasturbine ﬁ%oth parallel now and g §
counter ﬂo&,w@; g
(B) Boiler and condenser for counter ﬂo
(C) Boilerand: pondpnser for both parallel
flowand counter flow
(D) Boilerand condenser for parallel flow
I4/PD/NI-2025-02-L 6
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(A ';';
B) 0.0311 »

(A

' - difference of 500 mm (difference in elevation
' of menisci). What will be the difference in

An oil of specific gravity 0.9 has viscosity of
0.28 Stokes at 380C°. What will be its
viscosity in Ns/m?? '.
0.0206

(C) 0.0252
D) 0.2520

Decrease in temperature, in general, results in
A decrease in the viscosity of liquids
and an increase in that of gases

A decrease in the viscosities of both
liquids and gases

An increase in-the viscosity of liquids
and a decrease in that of gases
Anincrease in viscosities of both gases
and liquids

®)
©
()

J

If the velocity potential (¢) satisfies the

Laplace equation, represents that:

(A) rotational component of flow isnot zero

(B) flowshould be irrotational

(C) flowshould be incompressible |

(D) possible steady incompressible
irrotational flow

A mercury-water manometer has a gauge

pressure?

A 73m
B) 63m
(C) 68m
D) 0.5m

The vertical component of the hydrostatic
force on a submerged curved surface is the

(A) Product of pressure at the centroid and
the surface area

(B) Weight of the liquid supported by
the curved surface upto free surface
of liquid

(C) Force on a vertical projection of the
surface

(D) Mass ofliquid vertically above it

[=1 4% [s]
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cquilibrium under the condition of:
g\) When metacentre M is above centre

There is no net rotation of the fluid /
element about its mass center

Flow takes place in a duct of uniform
cross-section at constant mass flow rate

43. Foraforced vortex flow in a open tank:

(A) Fall ofliquid level at centre is equal to
rise of liquid level at the ends
| 3 (B) Fall ofliquid level at centre is more than
Q— rise of liquid level at the ends
v] (C) Fall of liquid level at centre is half of
{ d rise of liquid level at the ends
0 (D) Fallofliquid levelatcentreisless than

rise of liquid level at the ends

14/PD/M-2025-02-L 7

I 10. A floating body is considered in unstable

46.

In a Rankine cycle, with the maximum steam
temperature being fixed from metallurgical
considerationfﬁ*‘aﬁ the boiler pressure
increases.

lo of gravity G | 48
uaa: "?(B) When metacentre M is coincided with (A) The guafhsf 0} turbine exhaust will
A\ é centre of gravity G remain u:%hanged ~
: (C) When metacentre M is below the, (B) The quality of turbine exhaust will
%/ centre of gravity G )’/ £ decrease *
(D) None of the above 3[ / QéC) The qualfﬁ?‘u_g}{rbine exhaust will
, K increase -
." Alarge metacentric heightina vessel 0 iﬁ (D) The condenser load will increase Q
(A) Improves stability and makes the Ngf’ 4 ’1?‘%’
periodic time of oscillation shorter / . . _
B) Impairs stability and makes periodic 5. Whichone ofthe following statement s correct?
time of oscillation shorter (A) Bothcycles have the same efficiencies
(C) Hasnoeffectonstability orthe periodic and wor u
time of oscilation (B) Efficiency of the Carnot cycle is high
(D) Improves stability and makes periodic and worlh&s low in comparison to/
time to oscillation longer the ipe cycle
(C) Efficiency o? the Camot cycle is low
42. Irrotational flow occurs when: and woik"?;:io is also low in
(A) Fluid element does not undergo any comparis‘_ggqt?lhe Rankine cycle
A change in size or shape (D) Efficiency of the Carnot cycle for
T -fBj Fluid particles while flowing along thermal plant is high and work
Ivf streamline also rotate about their mass ratio is also high in comparison to the
v centre Rankine cyt

Which of the following statement is incorrect
for two stroke engines as compared with four
stroke engines? qg

(A) Theseengingsare used where low cost,
compactness and light weight arg”
B) Volumctﬁciency is more due t%k
more time for duction
(C) Twostrole hdines have no valves but
o1 POr e
(D) Thermal efficiency is lower also pa\ry
s,
load efﬁc??'eﬁgy 1S poor
[®] =]
PD-302 [P.T.O.
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47.

48.

49.

For constant maximum pressure and heat
input, the air standand efliciehey of gas power
cvelesisinthe onder,

(A Dieseleyele, Otto evele, dual eyele
(B)  Odocyele, Diesel evele, dual eyele
(©)  Dualeycele. Ottotycle, Diesel eyele

(D) Diescleyele, dual eyele, Otto eyele

Priming is necessary in*
(A} Hydraulic turbine to-increase the speed
of turbine and to generate more power
(B)  Centritugal pumps to remove air in the
suction pipe and casing
(€C) Hydraulic turbine to remove air in the
turbine casing
(D)  Centrifugal pumps to lift water from a
greater depth
Brinell hardness number is expressed by the
equation
(A) BHN = L
D(D-JD' -
(B) BHN = <
7d(D-D*-d*)
2L
(C) BHN=
nd(D,— /D’ —dz)
(D) BHN =

2L
JrD(D_-i\’fDTdZ)

(Where L =load inkg, D' dia, of ball inmm,
d=dia. of indentation in mm.)

14/PD/M-2025-02-L
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50.

51.

52.

Match List -] with List -ILand select the correet

answer, using the codes given below the lists :
List-l List-11

(Heat Treatment) — (1ENectolthe propertics)

A Amcaling I Relinedgrain
structure .1
B Nitriding 2. Improvesthe
hardness ol |
the whole
mass
C  Martempering 3. Increases
surface
hardness
D Normalising 4. Improves
ductility
Code:
A B C D
@a 2 1 3 4
@ 1 3 4 2
© 4, 2 1 3
3, 2 1

7

Chemicals attack atoms within grain
boundaries preferentially because they have
(A) Lower number of atoms than in the
grains .
Higher energy than those in the
grains

Higher number of atoms than in the
grains

Lower energy than those in the
grains

(B)
(©

D)

Atomic packing factor (APF) in the case of
copper crystal is

(A) 1.63%
®) 0.68
(©) 074
D) 0.52«
EEE
PD-302 K |
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53. [lcating the hypocutectoid steels to 30°C
above the upper critical temperature ling,
soaking at that temperature and then cooling
slowly to room temperature to forma pearlite
and ferrite structure, is known as
(A) Anncaling
(B) Normalizing/

(C) Tempering
(D) Hardening

54. Arcblowoccursin
(A) Gasculting
(B) Arc welding when straight polarity is
used
(C) Arcwelding whenreverse polarity is
used
(D) Gaswelding

55. Incoated electode in arc welding

(A) Rod melts first and then coating
melts

(B) Coating melts first and then rod
melts

(C) Which melts first depends on polarity
used

(D) Both rod and coating melt
simultaneously

56. Inmanual arc welding, the equipment should
have drooping characteristics in order to
maintain
(A) Weld pool red-hot
(B) Current constant when arc length

changes
(C) Temperature in the arc contstant

changes

57. InMIG welding, the metal is transferred into
the form of which one of the following?
(A) Molecules
(B) Moltendrops
(C) Weld pool
(D) Afine spray of metal

14/PD/M-2025-02-L
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(D) Voltage constant when arc lcngth_‘_

58. Fluidityis grq‘mlx Tﬂuunecd by
(A) Pouring tc.mpemlun,ol' molten metal
(B) Meltin l‘:mb«.mlurcotmnllcnmclal
(C) Inoculgntaddition
(D) Carbon content of molten metal
59. Freezing ragie,or relative freezing time
according to Caine's equation is
V%R 1 1
@ e e
B
(B) AIX(.
v/ _{m‘,‘ ;
© S
L7
s
@ G I
(Where A agd;, are areas of casting and
risersand V. & dV are their volumes)
N
60. The ratio of susfacé area of volume for a unit
volume of riser is minimum in case of :'9'
(A) Cuboidsms
(B) Spherical riser j O
(C) Hemispherical riser
(D) Cylindrical riser @
61. Inlight melaﬁé@#ing, runner should be so
designed thatt ™) %
1 [tavoids aspiration .4\£6
2 Itavoidsturbulence @
3 The paghﬁafrunner is reduced in arca
so that L@Lqpal volume of flow through
cach gite es place
@ 1,2and3.] {
(B) land3only r/ 'b
© 2and3Galy ¥
(D) land2only Wﬁx}
R / [p TO.
«4" o



BN o AR S S LT

TN ST N

14/PD/M-2025-02-L

e :\ .
:,L-._ N

62.

In gating svstem design, which one of the
following is the.carrect sequence in which
choke area, pouring time. pouring basin and

sprue sizes arg.calculated?

e

(A)  Pouringbasin - Pouring tirfie - Choke}-
area - qpruc
(B) Pouring bm.ﬁ]" Sprue - Choke area -
Pouringtime
{C) Choke area - Sprue - Pouring basin &~
Pourm - tlrrw
(D) Choke area - Pouring time - Pounngg"
basin - Sprue
S\
fug rolling ismsedto Q{
(A) Increase wall thickness of tubes »~ §z_
(B) p'oﬂuoescanﬂesstubes £
(C) Reduce v.aT! thickness and i increase
d:.:memrufﬁbﬁ
(D) Produceceoliapsible tubes

Lancing is the operation of

(&)

(C)

Punching in which punch is stopped as

soon as the metal fracture is complete !

znd metal is not removed but held in
hold

Cutting of the excess metal at edge
which was required for gripping i
purpose during press working
operation.,

Cutting in agingle line across a part of
the metal strip to allow bending or
formingin progressive die operation (/
while the part remains attached to the
Sﬂ'ip woernd

Removatofexcess metal from the edge
of astrip tomake it suitable for drawing™
4 nkling

10

68.

Swaging is the operation

(A) Employed to expand a tubular or
cylindrical part

(B) Of producing contours in sheet metal

and of bending previously roll formed

sections

In which a series of impact blows are

transferred on dies so that solid or

tubular work changes in cross-section

or geometric shape

In which the edges of sheet are turned

over to provide stiffness and smooth

edge

(©)

D)

Cold working produces the following effects :

1 Stresses are set up in the metal

2 Grainstructure gets distorted

3 Strength and hardness of the metal are
decreased &

4  Surface finish isreduced

Which of these statement are correct?

(A) land4
B) 1,2and3
(C) 3and4
M) land2-

In orthogonal cutting test, the cutting force
=900 N, the thrust force = 600 N and chip
shear angle is 30°. Then the chip shear force is

(A) 69.6N

B) 969.6N
(€ 4794N
©) 1079.4N

Flank wear occurs mainly on which of the

following?

(A) Face of the cufting tool at a short
distance from the cutting edge
(B) Cutting edge only
(C) Nose part, front relief face and side
relief face of the cutting tool
(D) Nose partand top face
IEI"EI
PD-302 ;gg



Using the Taylor equation V" =C,calculate Y 74. Plug gauges are used to
the percentage increase in tool life when the © (A) CheCkelc%,!engﬂ‘l of holes in the
cutting speed is reduced by 50%4’ workpi g
(n=0.5and ¢ = 400) £ 0 & (B) Measure the'diameter of the holes in
0, e

(A) 50% A ‘:’r o Qﬁ\ y the workpg‘gf:is .
B) 400% o T /\_5‘ N [ (C) Checkihedidmeterof heholesinhe

~ . .
(Cy 100% ?- 3 & / of / N workp1ec§,._...?_.f
_(’J 300% 8/& /A“" N ‘*4\\ (D) Measure_the diameter of the

> ¢, (/ workpiecés
& _
Electro - discharge machining uses; the g
following dielectric fluid ﬁf ,f" 75. Inthetolerance Sp_f_mﬁcaﬂon 25D 6, the letter
(A) Kerosene /o Y Qb D represents
(B) Acqueoussaltsolution (A) Typeoffit
(C) Sodium hydroxide (B) Upperdeviation
(D) Water (9] Lowerdc\;g.tion
(D) Grade of folerance
When machining a hard and brittle metal like L™
cast ron, the type of chips produced s 76.  Interpolation in the controller refers to control
(A) Finechips of which one of the following in a CNC
(B) Discontinuous chip , machine? g
(C) Continuous chip with build-up edge A) Coolmﬂm};mHmmm functionson
(D) Continuous chip machine * '_
(B) Loading/imlnd!ding of tools from the
tool

Among the conventional machining ¢ er,.___l_ )
processes, maximum specific energy is (C)  Axesofmachine for contouring
consumed in (D) Loading/unloading of jobs on machine
(A) Grinding .
B) Drilling @ The demand for.a product in the month of

(C) Planning
(D) Turning

e

The strain hardening exponent n of stainiess-
steel SS 304 with distinct yield and UTS
values undergoing plastic deformation is

(A) n=1
B) n=0

(C) 0<n<1 ; ' \/
D) n<0 ¥

4/PD/M-2025-02-L
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March turned dut forbe 20 units against an
earlier made forecast of 20 units. The actual
demand for April and May turned to be 25
and 26 units respectively. What will be the
forecast for the month of June, using exponential
smoothing methodand taking constant c.as 0.2?
A) 28uni |

B) /22 units NV Ry

. EER e v

© 26uits T | Vg7

@) 20units TI~

EYE
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T8, Acompany Iy as Tograyork centres AB,C and
D, with per day capacifics of 450 units, 390
units, 360 units arkd 409 units respectively.
The machines are Jaid down in order A,B,C
and D and product h'ﬁvm be operated on all
these machines fog gefing converted into

) finished product. The abtual output tums to
be 306 units per day, M’hdl is the system

. ctliciency? ‘ .
Fo (A) 8s% T L:/')\ é
w TR0, . - .
}\[ B)  78% T (}f?%
C) 80% ©
‘ &

(D) 68%

79.  Which of the fi)IlO\ﬁﬂg is the measure of
forecasterror? = 3
(A) Price ﬂu«.lu4ﬂon
(B) Trendvalue'
(C) Moving avetage a

(D)  Mean absolute deviation

80. Forvibration isolaﬁ&iji transmissibility ratio
becomes less thanunity if the ratio of forcing
frequency to natural frequency is

(A) Between(Oand ]

(B) Equaltol
(C) Greater thafl \fp!
(D) Lessthan 1] g%

81. Arodofmaterial withE =2.1 x 10° N/mm?
and o = 1.2 x 10;2.Pef °C is fixed at both
ends. It is uniformly heated such that the
increase in température is 30 K. The stress
developed in the rod 1is,

(A) 763.56 N/mm? (¢ompressive) JJT
¥

(B) 763.56 N/mim’{tensile)
(C) 75.6N/mm? (compressive) (]
(D) 75.6N/mm? (tensile) b

14/PD/M-2025-02-L

E} In a particular material, if'the modulug of

rigidity is equal to the bulk modulus, then the
Poisson’s ratio will be

(A) |
®») 1/4
€) 12
®) 178

83. Mitre gearsis

(A) Bevel gearsin which the angle between
the axes is 90° and the speed ratio of
the gearsis 1 : 1

(B) Skew gears connecting non-parallel
and nonintersecting shafls

(C) Bevel gears transmitting power atmore |
than or less than 90° |

(D) Spur-gears with gearratio 1 : 1

84. Anexternal gear with 65 teeth meshes witha

pinion of 15 teeth, module being 4 mm. What

is the centre distance in mm?
(A) 100
B) 180
(C©) 160
D) 120

85. Aleafspring is supported at the-

(A) Centre and loaded anywhere
g) Centre and loaded at the ends
) Endsand loaded anywhere

al(D) Ends and loaded at centre
0

%.! A ladder is resting on a rough ground and

leaning against a smooth vertical wall. The

(B) Upward at its upper end
(C) Zero atits upper end

force of friction will act- |
% (A) Perpendicularto the wall atitsupperend
o
b
~
(]

(D) Downward at its upper end

EI*"EI ‘."

0

@ W“‘i* e




g7, Theelfective lengthL of acolumn fixed at both
ends as compared to its actual length 'I'is

112
. G y

|1/
§8. What is sunk key made in the form of a '
segment ofa circular disc of uniform thickness, 1

&
(A) L=
) -
() L=2I
®) L=172

known as?
(A) Saddlekey % 9)> 9_,
(B) Kennedy key ®// (}; {(V
(C) Woodruffkey ﬂ)f' {/ty
‘
7,9
(D) Featherkey ¢
©
89. Whichone ofthe following is the value of helix
angle for maximum efficiency of a square (.D/
threaded screw?
I
A) 45°+0/2 933//
®) 45°-9 N2 o
v /
(C) 45°—¢2 ¢
D) 45°+¢ }/

P w@

90. Which of the following is asurface fatigue 93,
failure occurs when the load on the bearing

part exceeds the surface endurance strength

of the material?

(A) Pitting Wear (f
(B) Abrasive Wear¥— /*,Ep
(C) Corrosive Wear -

)

Scoring Wear

‘?/ ch()\

14/PD/M-2025-02-L
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Consider a long tube of 25 mm outsi
diameter (d,) and nf 20 mm inside diameter
(d) twisted a its longitudinal axis with a

torque T of . The polarrqmn t of
inertia of mchmvtubels a{,ﬂé\’,\ RO

27271 fime, / \l
(A) mm.., \/‘} /a 0\9

B) 36950 mmt| &///q (/({/Q/
() 18933 fiim 6 /W
(D) 22641 ]

What is the relationship between the linear
elastic properties Young’s modulus (E),
rigidity modulus (G) and bulk modulus (K)?

@ ool
+3G
> P

28

B)

A
9)\\\\,'\/

v‘“ 5
([ b/ 13 PD-302 o}

K+G 7

N
9KG i
© 3x:¢
<
KG
9K +G

-\
N e
The numbemlastic cofistants for a

completely anisotropic elastic material

which followsHeoke's law is :
@) 25 e
A) 25 - ‘é' _‘:\0\
® 4 (W M@ 1’ N?’ 03
©) 21 — 1/§ y‘f/
o3 740 %’y

¢

FSE
[P.T.O.

[ _\
'C t!‘,.
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96. Forspur with gear ratio greater than one, the
imerference is most likely to occur near the
(A) . Root of the tgoth
(B)  Pointof beginning of contact
(C) Pointof endpf contact \\{
(D)  Pitch point -: Q
I

14/PD/M-2025-02-1.

94, Match List-l with List-11 and select the 97.
correct answer using the codes given below the
Lists ol
List-1, List-11
A Bending moment 1. Pointol
1S constant Mg contraflexure
B Bendingmomeptis 2. Shear force
maximirn orifgmum changes sign
C  Bendingmementiy 3. Slopeof
7210 " shear force
- diagram is
) zero over the
portion of
the beam 08
I Loadingisconstant 4. Shear force .
: 18 Zero over
the portionof -
the beam
Code : ¥
A B. C D
A 3 1 2 4%
®) 3 271/ 4 99,
w4 2/ 173
% 4 1 2 3\
@. The minimum number of teeth on the pinion
10 operate without inferference in standard full
height involute tecth gear mechanism with 20°
pressure angle is 100,
(A) 32
B) 12
() 18
() 14

14

.

Bt /.

Cycloidal tooth is made of two curves,

(A) hypocycloid curve above the Bage
circle and epicyeloid curve below the
Basc circle

hypocycloid curve above the pitch
circle and epicycloid curve below the
pitch circle

hypocycloid curve below the Base
circle and epicycloid curve above the
Base circle

hypocycloid curve below the pitch
circle and epicycloid curve above the
pitchcircle

)

(C)

)

The equation of motion for a damped viscous
vibration is 3X+9X+27X=0. The

damping factor is
(A) 1.00
B) 0.50
€y 0.75
D) 025

Inaclock mechanism, hour and minute hands *
are connected by ‘

¥
(A) Compound gear train i _
(B) Simple geartrain i
(C) Reverted gear train -
(D)  Epicyclic gear train

A thin-walled cyclindrical vessel of wall
thickness, t and diameter d is fitted with gas
toagauge pressure of p. The maximum shear

stress on the vessel wall will then be :
w &

B) _L;Er{

©) pj?

o
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