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.« Consider the following statements:

1.  State of plane stress occurs at the

surface §°°%

2 State of@}?@ strain occurs at the
surface i

3.  State ofpf : stress occurs in the
interior ];m*tfa:f the plate

4. State of ﬁpTane strain occurs in the
interior partof the plate

Which of thesrﬁiatgments are correct?

(A) land3 .

(B) 2and4

(C) land4

(D) 2and3

??’*
(A) tensile stré'ss increases at a faster rate
(B) tensile sf’ﬁa@ecreases at a fasterrate
(C) tensile stress increases in linear

propomorﬁ% the stress
(D) tensﬂei? s decreases in linear

propom;ng%t(;the stress

i

Two steel rods=of identical length and
material properties are subjected to equal
axial loads. The first rod is solid with
diameter d and the second is a hollow one
with external’digmeter D and internal

dlameter is half of D If the two rods

@ ¥
® Y

© /2 =
D) 1/4
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If a piece of material neither expands nor
contracts in volume when subjected to
stress, then the Poisson’s ratio must be

(A) Zero
B) 025
©) 033
®) 05

Which one of the following statements is
correct?

(A) The strain produced per unit volume
is called resilience.

(B) The maximum strain produced per
unit volume is called proof resilience.

(C) Theleast strain energy stored in a unit
volume is called proof resilience.

(D) The greatest strain energy stored in a
unit volume of a material without
permanent deformation is called
proof resilience.

A shaft with a circular cross-section is
subjected to pure torsion. The ratio of the
maximum shear stress to the maximum
principal stress is

(A) 2.0
(B) 1.0
(€ 05
®) 0

e
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7. If Mohr’s circle is drawn for the shear stress
developed because of torque applied over
a shaft, then the maximum shear developed
will be equal to

(A)
(B)
©)
(D)

diameter of the Mohr’s circle
radius of the Mohr’s circle
half of the radius of Mohr’s circle

1t times radius of the Mohr’s circle

8.  Beams of uniform strength vary in section

such that

(A) bending moment remains constant

(B) deflection remains constant

(C) maximum bending stress remains
constant

(D) shear force remains constant

9.  What is the nature of distribution of shear
stress in a rectangular beam?

(A) Linear

(B) Parabolic
(C) Hyperbolic
(D) Elliptic

10. Which one of the following alloys exhibits
season cracking?

(A)
B)
©
D)

Brass
Iron
Aluminium

Steel

14/PD/M-2025-03-1
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11.

12.

13.

Which of the following elements given
below determine(s) the maximum
attainable, hatdness in steel?

(A) 1lonly

®B)

1 and 2

Coefficient o%iﬁaeﬁansion is practically nil
in a particulagalloy. What is this alloy?

(A)

o

HadfieldManganese Steel

(B)
(C) Vitallium
D)

Satellite

Which one 0£jf?1§ following is correct?
Babbitts are used:for

(A)
®)
©
®)
ESE
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14. The correct composition of austenitic
stainless steel used for domestic utensils is

(A) 0.08% C 18% Cr, 8% Ni, 2% Mn,
1% Si

(B) 24% Cr, 12% Ni, 2% Mn,

1% Si

© oCr 0.5%Ni, 1% Mn,

(D) 030%G1%%Cr 0.4% Ni, 1% Mn,
1% Si

15.  The centre of gravity of the coupler link in
a4-bar mechanism would experience

A)

no acceleration

(B) only Imear gcclerahon
©
(D) both lmear and angular accelerations

16. Match List-1 JJE List-2 and select the
correct answcr_usmg the codes given below

the lists: =
List-1 i List-2
A. Oldham coupling= M. Single slider
e crank chain
B. Oscillating cylinder ~ N. Double slider
engine mechanism crank chain

O. Crossed slider
crank chain

C. Ackermann stgermg

mechanism -

D. Rapson's slid Quadratic cycle

chain

(A)
(B)
©
D)

14/PD/M-2025-03-1
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17.

18.

19.

20.

An involute pinion and gear are in mesh. If
both have the same size of addendum, then
there will be an interference between the

(A) tip of the gear tooth and flank of

pinion
(B)
©
(D) tips of both gear and pinion

tip of the pinion and flank of gear

flanks of both gear and pinion

In an involute toothed gear, involute starts
from

(A) basecircle
(B)
(C) dedendumcircle
(D) pitchcircle

addendum circle

A helical gear has the active face width
equal to b, pitch p and helix angle o.. What
should be the minimum value of b in order
that contact is maintained across the entire
active face of the gear?

(A) pcosa
(B) pseca
(C) ptana
(D) pcota

When the mass of a critically damped single
degree of freedom system is deflected from
its equilibrium position and released, it will

(A) retumn to equilibrium position without

oscillation
(B) oscillate with increasing time period
(C) oscillate with decreasin g amplitude

D)

15
PD-303
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21.

22.

23.

24.

The power of a governor is the work done at

(A) the governor balls for change of
speed

(B) the sleeve for zero change of speed

(C) each governor ball for given
percentage change of speed

(D) the sleeve for a given rate of change
of speed

A transmission shaft subjected to bending
loads must be designed based on

(A) maximum shear stress theory
(B) maximum normal stress theory

(C) maximum normal stress and
maximum shear stress theories

(D) fatigue strength

The bearing characteristic number in a
hydrodynamic bearing depends upon

(A) Length, width and load

(B) Length, width and speed

(C) Viscosity, speed and load

(D) Viscosity, speed and bearing pressure

exhibit a certain shear
stress at zero shear strain rate followed by
a straight line relationship between shear
stress and shear strain rate.

(A) Newtonian fluids

(B) Ideal Bingham plastic fluids
(C) Pseudo-plastic fluids

(D) Dilatant fluids

14/PD/M-2025-03-1

25.

26.

27.

If the angle of cen&ac:t of a drop of liquid is
acute then

©

With increase in pressure the bulk modulus

of elasticity

(A) Decreascs
(B) Increases

(C) Remains ge_;_xstant

(D) None of gfll&above

For laminar flow through a round pipe, the
shear stress

(A) Remams%c? stant over the cross-

(B) Varies linearly with the radial
distance ..

©)
(D)
E4E
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28.

29.

Joule’s experiment states that fora cycle

(A) change of pressilre is proportional to
temperature change

(B) change of Voltime i is proportional to

tcmperatuﬁan

‘HT

(C) change of “ifternal energy is
propomonalt emperature change

(D) sumofall ma&nsferis proportional

IJI

to sum of all work transfer

fF

The break—cven’pffﬁﬁf can be lowered by
)
B)

©)

((3)

In a quantity discount model of inventory
control, the relcvant costs are

(A) Annual pumhase cost

(B)

(C) Annual pumhase cost, annual order
cost and anmfil carrying cost

- (D) Annualo erﬂost

14/PD/M-2025-03-1

31.

32.

33.

34.

What type of frame is most commonly used
in commercial vehicles?

(A) Monocoque frame
(B) Ladder frame
(C) Tubular frame

(D) Integral frame

The component that helps accommodate
shaft length variations in the propeller shaft
is the:

(A) Final drive
(B) Slipjoint
(C) Clutch plate
(D) Gearlever

Which of the following correctly describes
the function of a final drive?

(A) Filters exhaust gases
(B) Connects engine to the battery

(C) Reduces rotational speed and
increases torque to the wheels

(D)  Supports the body weight

A driver complains of vibration while
driving at high speeds. What could be a
possible cause in the transmission line?

(A) Overinflated tyres

(B) Wornslip joint

(C) Misaligned universal joint
(D) Old engine oil

ESE
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3s.

If a manufacturer wants to design a vehicle
with high safety and better energy
absorption in a crash, which chassis frame
is more appropriate?

(A)
B)
©)
D)

Ladder frame
Monocoque frame
Tubular frame

Channel section frame

36. Duringa vehicle test, engineers observe that

37,

the transmission system fails under high
torque. Which modification can best resolve
this?

(A) Use aluminium gear casing

(B) Replace ladder frame with tubular
frame

(C) Use high-strength steel gears and
reinforced joints

(D) Increase tyre diameter

An electric car requires a lightweight
structure with minimal mechanical
transmission losses. What layout and
transmission approach should be adopted?

(A) Front-engine rear-wheel-drive with

ladder frame

(B) Rear-engine layout with manual gear
box

(C) In-wheel motor system with
monocoque chassis

(D) Mid-engine layout with sliding mesh

gearbox

14/PD/M-2025-03-1
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38.

39.

40.

41.

Which part of the engine converts
reciprocating motion into rotary motion?

(A)
®B)

Cranksh?ift

Piston

If an engine is0 _éheating, which of the
following components should be checked
first?

(A) Airfilter

Clutch plate :

Piston Iig;&:

Radiator.and ¢

During exhaust stroke

During intake stroke

high-speed engine,

which component’s weight reduction
would most improve efficiency without
compromising stréngth?




42.

43.

44.

45.

46.

Evaluate the effect of excess1Ve oil pressure
during engine testing.

(A) Reduces wear “and improves
performance g%, :

(B) Leadstooil leakégﬂ d seal damage

(C) Improves cooling =

(D)  Increases fuel combustion rate

An engineer wants to 1mprove volumetric
efficiency of an IC engine: Which of the
following is the most effective solution?
(A) Use of exhaust gas recirculation

(B) Installation of turbocharger or
supercharger -

(C) Rich air-fuel mlxturé,

(D) Increase in oil gr% _

While testing a multi-cy
cylinder shows reduc
What should be check

(A) Radiator cap
(B) Fueltanklevel /%
(C) Injectoror spark p

(D) Gearbox oil level

nder engine, one

Which type of steering mechanism provides
easy control and better turmng radius in
cars? ==

(A) Recirculating ball
(B) Rackand plIllOI’l '
(C) Worm gear
(D) Chaindrive

What type of suspension'is typically used
in high-performance or: luxury vehicles?
(A) Leafspring
(B) Rigidaxle

(C) Airsuspension
(D) Cantilever spring

14/PD/M-2025-03-1

47.

48.

49,

50.

Which of the following is not a function of
the HVAC system in a car?

(A) Heating cabin air

(B) Ventilating fresh air

(C) Adjusting headlight focus
(D) Cooling cabin air

During HVAC system testing, the air is not
cooling even though the compressor runs.
What could be the likely cause?

(A) Clogged heater core
(B) Faulty thermostat
(C) Weak battery

(D) Leaked refrigerant or clogged
evaporator

To improve aerodynamic performance in a
sports car, which design change is most
effective?

(A) Add heavy bumpers
(B) Increase tyre size

(C) Lower body height and smoothen
body shape

(D) Use larger mirrors

A customer reports poor ride comfort and
excessive bouncing over bumps. What is
the most likely fault?

(A) Flattyre
(B) Weak shock absorbers or damaged
suspension springs

(C) Overfilled AC system
(D) Faulty air filter

L5
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51

S2.

53

54.

55.

A new vehicle design must balance safety,
aesthetics, and fuel efficiency. Which
engineering consideration is most important
for body design?

(A) Expensive paint
(B) Complex control wiring

(C) Lightweight materials and
streamlined shape

(D) Large headlamps

Which material property is depicted in a
stress-strain diagram?

(A) Color

(B) Elasticity

(C) Magnetism

(D) Heat capacity

In design classification, adaptive design
involves:

(A) Copying an old design

(B) Developing entirely new design
(C) Modifying existing design

(D) None of these

A brittle material shows which of the
following behavioron a stress-strain curve?

(A) Long plastic region

(B) Large elongation before fracture
(C) Sudden fracture after elastic limit
(D) No linear region

In chassis design, which of the following
is most important?

(A) Color and painting
(B) Torsional stiffness and strength
(C) Transmission gear ratio

(D) Fuelinjection

14/PD/M-2025-03-1

56.

57.

58.

59.

A solid circular shaft has a diameter of
40mm and 1%_3§habjected to a torque of
300 Nm. Find tﬁe maximum shear stress.
(Use: 1= 16F j

I]FI i

(A) 29.84 PRy
(B)
©)
®)

)
2
o0
Q

In designing an I-section chassis frame for
a heavy-duty truck, which design factor
should be pnormzcd most?

(A) Cost

®)
(C) Weight-t to- s*’t‘rength ratio

(D) Paintre "ﬁ@ﬁﬁicc

An engine ccﬁmmtmg rod is subjected to
fluctuating axxaL load What is the best
design approaé’ﬁ?l

(A) Static load design

(B) Thermal expansion design
< Compregs%vé buckling design
D) Fatigue%%%lre design

If amachine ebment expeﬁcnces both axial
and bcndmg%‘d how should it be

(A)
B)
(C) Using cﬁmed loading theory
(D) By strainenergy method

0RO

2
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60.

61.

62.

63.

64.

Which component helps in reducing
harmful crmsﬁwns"

(A) Intercoolef .

What is the primary function of computer-
controlled fuelinjection?

(A)
(B)
©
D)

Increase exhaust noise

Reduce power output
Remove carbon deposits

Optimize air-fuel mixture for
efficiency *

In the comb:_sﬁgzn process of SI engines,
knocking oceurs due to:

(A)

(B)
©)
D)

Too muc;l; brication
Delaye&fuel injection

Pre-i gmtte,a of air-fuel mixture
Excessive cooling

Why is hydrogeﬁ considered a clean fuel
for internal combustion engines?

(A)
(B)
©)
®)

It reduces torque

It ermts only water vapor

for engine downsizing while maintaining
power and rcducmg emissions?

(A)
(B)
©
(D)

Naturally asplrated Clengine
Larg&dm—piacement SIengine
Turbocharged SI engine with GDI
Superch?rged carbureted engine

14/PD/M-2025-03-1

65.

66.

67.

68.

10

Given the trend towards low-emission
zones, which hybrid fuel technology best
balances cost, availability, and emission
control?

(A)
(B)
©
(D)

LPG-only engines
Biodiesel hybrid systems
Plug-in electric vehicles

Flex-fuel (ethanol/gasoline) engines

You are designing an emission control
system for a CI engine operating in high-
altitude areas. What should be your primary
concern?

(A)
(B)

Cooling system design

Reduced air density affecting
combustion

©)
(D)

Turbo lag issues

Larger fuel tanks

You’re assigned to reduce NOx emissions
in a high-compression diesel engine without
affecting performance. What solution
should be implemented?

(A) Use Exhaust Gas Recirculation

(EGR)
(B) Retard the injection timing
©)

D)

Lower the compression ratio

Use leaner air-fuel mixture

Which of the following is a biodegradable
waste?

(A)
(B)

Plastic
Glass
(C) Vegetable peels
(D) Metal

EISE
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69.

70.

71.

72.

73.

Which part of the ecosystem absorbs CO,

during photosynthesis?
(A) Soil

(B) Plants

(C) Animals

(D) Water

Which is the best method to control noise
pollution in urban areas?

(A) Dumping waste

(B) Growing trees

(C) Constructing flyovers
(D) Using loudspeakers

If a radiation leak occurs near a residential
area, what is the most immediate health
effect expected?

(A) Tooth decay
(B) Genetic mutation
(C) Hearing loss
(D) Skintanning

A community observes frequent fish deaths
in a nearby river. Which pollutant is most
likely responsible?

(A) Thermal pollution

(B) Light pollution

(C) Particulate matter

(D) Sound waves

Which of the following solid waste disposal
methods would best reduce land use in
urban areas?

(A) Landfilling
(B) Open dumping
(C) Incineration
(D) Composting

14/PD/M-2025-03-1

74.

75.

76.

7.

78.

A factory releases 120 dB noise every 10
minutes. What would be the best way to

evaluate its environmental impact?

(A) Soail ferul%eigest

(B) Air quali;t%i;dex measurement

(C) Noise mam; g over time and space
(D) Water mf‘mdﬁy test

Which compoggnt is used in ignition
systems to mcreasevoltage‘?

(A) Battery
(B) Sparkplug

(C) Distributorcap
(D) Igmtloncoﬂ <

tion systems, what replaces
the mechamcal br aker points?

(A)

(B) Ignition }ild;ﬁe
© Solenmdm’i_:_eh
D) Flywheelfsensor

Which component regulates the voltage
output from the alternator?

(A) Starter

(B) Rectifier

(C) Voltage regul; étor

(D) Ignition coili=

Why is LED 11éh g preferred in modem
vehicles? £

(A) Higher vlul,,t

&

age requirement

(B) Lessbngh ness

(C) Lower er{&gconsumphon and long
life —

(D) Costlier than halogen

EHE
5-% E
=
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80.

81.

82.

tton start fails to
What is the next

A vehicle with a ptish-
crank. Battery is g0od.
likely cause?

(A) Faulty headlm

(B) Broken horn'e CIIC

o

(C) Faulty air fllm
(D) Starter relay%lcss entry system

fault y

Which diagnostic tool can graph live data
from various electronic systems in real time?

Test light | ;e g

(A)

(B) Multimeter
(C) OBD-II Scafinér
(D) Relaytesterf”
Inamodern vehicles,

at the same time, w 'ch iagnostic approach
is best? '

(A) Replace bulbs immediately
(B)  Check fuse and headlight relay circuit

(C) Replace batwqg

(D) Change alter

is most critical?

(A) Costofthei n wire

(B) Spark plug tﬁ%& size

[C) . Coil outpuﬁ%@itage and timing
accuracy

D)

Color of the ignition module

14/PD/M-2025-03-1
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83.

84.

Which of the following combinations of
Motor Vehicles Act sections best illustrates
the government's intent to balance public
safety with transport system efficiency?

(A) Section 3 (Driving License) and
Section 39 (Vehicle Registration)

(B) Section 112 (Speed limits) and
Section 136A (Electronic monitoring)

(C) Section 66 (Permit requirement) and
Section 88 (Permit control by Central
Govt)

(D) Section 177 (General Penalty) and

Section 210B (Power to issue
directions)

You are part of a transport audit team. A
public transport operator has renewed
permits but continues to use worn-out tires
and non-functional brake lights. Based on
your legal knowledge, what is the most
appropriate action?

(A) Penalize under Section 66 for

improper permits

(B) Recommend action under Section
84 and CMVR Rule 100 -105

(C) File acase under Section 3 for invalid
driving license

(D) Issue a new fitness certificate with

conditions

e
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85.

86.

87.

A policy maker wants to propose a law
making dashboard cameras mandatory in
all commercial vehicles. Which of the
following legislative and rule areas should
be analyzed to support this proposal
constitutionally and technically?

(A) Section 136A, CMVR Rule 125H,
and Article 21 of Constitution

(B) Section 39, Rule 50, and Indian
Evidence Act

(C) Section 66, Rule 115, and Article 370

(D) Section 84, Rule 126, and Motor
Accident Claims Tribunal Act

A major benefit of keeping transport records
is:

(A) To make the driver happy
(B) To entertain passengers
(C) For financial analysis and audit

(D) For printing advertisements

A commercial fleet owner installs
aftermarket LED lights and bull bars on
vehicles, claiming improved aesthetics and
visibility. As a legal advisor, what would
be the most valid regulatory basis to
challenge this modification?

(A) Rule 100-105 and Section 52 of the
Motor Vehicles Act

(B) Section 56 and Rule 115
(C) Section 66 and Rule 138

(D) Rule 50 and Section 84

14/PD/M-2025-03-1

88.

89.

90.
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Imagine you are drafting a proposal for an
Al-based vehicle violation detection system

to be deployed by city traffic authorities.
ctions and rules must be

Which legal™s

(A) Sectigﬁésg Rule 126, and IT Act

(B) Secti v , A, Rule 115, and Motor
Accident T

(@) Sectim,&, Rule 167, and Section

210B
(D) Sect1;&¥3%%ule 100, and IPC Section

3042

A driver with a valid transport license is
involved in an __accident while carrying
passengers i ods vehicle. From a legal
and ethical stadpomt which set of legal
provisions would best support a penalty and

revocation ms"

(A) Sectlo 6A Rule 62, and Road

Section 84, and Section

(B) SGCUM
192A

©) Secum Rule 126, and Indian
Cont%ﬂm

(D) Section 112, Rule 115, and Section
177

Which legmwsmns are violated if a
school busseperates without a speed
governor, lacks a First Aid kit, and carries
students beyondits seating capacity?

(A) Sectigi39 and Rule 100
(B) Secuon 6A Rule 138, and Section

177 €N

(&) Sectxgﬁ—%éz and Rule 115
(D) Sect1%%, Rule 125C, and Rule 118

S
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91.

92.

93.

94.

95.

What is the primary purpose of forging in

automotive manufacturing?

(A) Improv&suiz&!ce finish

(B) Reduce QI'QduCthl’l cost

(C) Enhance eﬁength and durability of
parts g

Facilitat

iy |‘

I

D) r welding

What is the purpose of robotic welding in
automotive manufacturing?

(A) Reduce r;ateﬁaj usage
(B) Improve aaesﬂ?etlc appearance
(C) Enhance speed and consistency

(D) Increase human employment

Which surfacetreatment process involves
coating the paxt 'thmnc‘7

In automotive ;QNC;machuung, what is the
common tolerance - for high-precision parts
like pistons? y

GV
®)
©
D)

+]1 mm
+0.1 mm
+10mm

What is G-code prlmarlly used for in CNC

B) Generati@%&models of parts.

© Controllmg,the machine’s electrical
power supply -

(D) Managingin lqgentory of raw materials,

14/PD/M-2025-03-1
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96.

97.

98.

99.

100.

;

Which shape is ideal for small workshops for
effective space utilization?

(A)
B)
©
D)

L-shape
Circular
Rectangular
T-shape

Which of the following is a common
equipment used in wheel alignment?

(A)
(B)
©)
(D)

Engine hoist

Scan tool

Camber gauge
Fuel injector tester

Which document records all the repairs
done on a vehicle?

(A) Jobcard
(B) Warranty card
(C) Insurance form

(D) Delivery note

What is the recommended periodic
maintenance interval for engine oil and filter
replacement in most modem passenger cars?
(A) Only when a warning light
illuminates.

As per manufacturer’s specifications.

Never, as modern cars have sealed
engines.

Every 500 km or 1 month.

®)
©

D)

Performing chassis maintenance, what
common problem is associated with worn
shock absorbers or struts?

(A)

(B)

Loss of power steering.

Excessive bouncing and poor ride
quality.

(C) Difficulty in starting the engine.

(D) Overheating engine.
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