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Preface

UPPSC Assistant Engineer Examination has been always preferred
by Engineers due to job stability and opportunity to work in home sate.
UPPSC Combined State Engineering Services examination is conducted
time to time but not every year. MADE EASY team has made deep study of

previous exam papers and observed that a good percentage of questions

are of repetitive in nature, therefore previous year’s papers are advisable B. Singh (Ex. IES)

to solve before a candidate takes the exam. This book is also useful for MP

State Engineering Services, UPSC Engineering Services and other Competitive exams for Engineering graduates.

The current edition of this book contains complete solutions to all questions with accuracy. | have true desire
to serve student community by providing good source of study and quality guidance. | hope this book will be
proved an important tool to succeed in UPPSC and other competitive exams. Any suggestions from the readers

for improvement of this book are most welcome.

With Best Wishes
B. Singh
CMD, MADE EASY
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Mechanical Engineering

Paper-I
Engineering Mechanics:
Analysis of force systems, friction, centroid and centre
of gravity, trusses and beams, principle of virtual work,
kinematics and kinetics of particle, kinematics and kinetics
of rigid bodies.

Mechanism and Machines:

Velocity and acceleration of links, cams and followers
gears and gear trains clutches, belt drives, brakes and
dynamometers, Flywheel and governors, balancing of
rotating and reciprocating masses, balancing of multi cylinder
engines, Free and forced vibration, damped vibration,
whirling of shafts.

Mechanics of Solids:

Stresses and strains, compound stresses strains, Torsion
of circular shafts, stresses and deflections in beams
unsymmetrical bending, curved beams, Thin and thick
cylinders and spheres, Buckling of columns, Energy methods,
helical and leaf springs.

Design of Machine Elements:

Design for Static and dynamic loading, Theories of failure,
fatigue principles of design of riveted, welded and bolted
joints, shafts, springs, bearings, brakes, clutches and
flywheels.

Engineering Materials:

Crystal systems and crystallography, crystal imperfections,
Alloys and phase diagrams, Heat treatment, ferrous and non
ferrous metals and alloys, Mechanical properties and testing.

Manufacturing:

Metal casting, metal forming, metal joining, Mechanics
of metal cutting, machining and machine tool operations,
unconventional machining methods limits, fits and tolerances,
inspection: Surface roughness, comparators, computer
integrated manufacturing, Flexible manufacturing systems,
jigs and fixtures.

Industrial Engineering:
Production, planning and control, inventory control and
operation, research, CPM and PERT.

Mechatronics and Robotics:

Microprocessors and microcontrollers, Architecture,
Programming, Computer interfacing Programmable
logic controller, sensors and actuators, Piezoelectric
accelerometers, Hall effect sensors, optical encoder,
resolver, Inductosyn, Pneumatic and Hydraulic Actuators,
stepper motor, control system, mathematical modeling,
control signals, controllability and observability, Robotics:
Robot classification, robot specification. Notation: Direct
and inverse kinematics homogeneous co-ordinates and arm
equation of four axis SCARA Robot.

Paper-Ii

Thermodynamics:

Thermodynamic systems and processes, properties of pure
substances, concepts and applications of zeroth, first and
second law of thermodynamics, entropy, availability and
irreversibility, detailed analysis of thermodynamic cycles,
ideal and real gases, fuels and combustion.

Fluid Mechanics :

Basic concepts and properties of fluids, manometry, fluid
statics, buoyancy, equations of motion, Bernoulli’'s equation
and applications, viscous flow of incompressible fluids,
laminar and turbulent flows, flow through pipes and head
losses in pipes, dimensional analysis, Forces on immersed
bodies and boundary layer over a flat plate, isentropic and
adiabatic flows, normal shock waves.

Heat Transfer:

Modes of heat transfer, steady and unsteady heat conduction,
thermocouple time constant, critical thickness of insulation,
heat transfer from fins, momentum and energy equations
for boundary layer flow on a flat plate. Free and forced
convection, radiation heat transfer, Stefan-Boltzmann law,
shape factor, black and grey body radiation heat exchange,
boiling and condensation, heat exchanger analysis, LMTD
and NTU - effectiveness methods.

Energy conversion:

Sl and Cl engines, performance characteristics and testing
of IC engines, combustion phenomena in Sl and Cl engines,
carburetion and fuel injection systems, emissions and
emission control. Reciprocating and rotary pumps, pelton
wheel, Francis and Kaplan turbines, velocity diagrams
impulse and reaction principles steam and gas turbines;
Rankine and Brayton cycles with regeneration and reheat,
high pressure boilers, draft, condensers. Unconventional
power systems, including nuclear, MHD, biomass, wind
and tidal systems, utilization of solar energy; Reciprocating
and rotary compressors; theory and applications, Theory of
propulsions, pulse jet and ramjet engines.

Environmental control:

Vapour compression, vapour absorption, steam jet and air
refrigeration systems, properties of refrigerant and their
nomenclature, psychometrics properties and processes,
psychrometric relations, use of psychrometric chart, load
estimation, supply air conditions, sensible heat factors,
air conditioning system layout, comfort chart, comfort and
industrial air conditioning.



Contents

Mechanical Engineering

Section-A:

Objective Papers.......cccceceeeeeeeeee. 1-204

1.

0 © N o W

Mechanical Engineering Paper - 1 (2012)........ 1-26
(Memory Based)

Mechanical Engineering Paper - 11 (2012).... 27-50
(Memory Based)

Mechanical Engineering Paper -1(2013).....51-70
(Memory Based)

Mechanical Engineering Paper - I1 (2013).... 71-90
(Memory Based)

Mechanical Engineering Paper - 1(2019)...91-111
Mechanical Engineering Paper - 1 (2019).... 112-132
Mechanical Engineering Paper -1(2021)..... 133-146
Mechanical Engineering Paper - 1 (2021).... 147-166

Practice Questions 167-204

Section-B:
General Hindi .....ccceeeeeeeeeeeees..205-281

1.

O ® N o U s~ W N

2004 Solved Paper Hindi ........coecurereneeereennee 206-214
2007 (1) Solved Paper Hindi ........ccouveenrvernuenne 215-223
2007 (I1) Solved Paper Hindi .......ccoocerrurrrenne 224-233
2008 Solved Paper Hindi .........coecerereneeereennee 234-243
2011 Solved Paper Hindi .........coecurrrennrrersrenne 244-256
2013 Solved Paper Hindi ........ccoocuenrveenrrrnrenne 257-264
2019 Solved Paper Hindi .........coecererenneeereennee 265-267
2021 Solved Paper Hindi .....c...coecuenrvernerersienne 268-270

Practice Questions 271-281

Section-C:
General Studies...........cc........282-375

1.

2.

General Science 283-296
History 297-311
Geography 312-329
Polity 330-343
Economics 344-347
G.K. Current & Miscellaneous.........cccc...... 348-360
Practice Questions 361-375

Section-D:
Model Practice Sets...............376-418

1.

2.

Model Practice Set-1 377-399
Model Practice Set-2 400-418
HEER

Note: The UPPSC-AE exam was not conducted in 2023 and 2024. The most recent exam, notified in 2021, was held on
May 29, 2022. This book includes solutions to all previous exam papers up to the last conducted examination (in 2022).




UPPSC-AE 2012

Mechanical Engineering : Paper-I
(Memory Based)

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

The [110] direction in a cubic unit cell is parallel
to the following :

(a) Face diagonal of unit cell

(b) Edge of the cube

(c) Body diagonal of the cube

(d) None of the above

= L =

When mechanical properties of a material remain
same in all directions at each point, such
a material is called
(a) Isotropic

(c) Orthotropic

(b) Homogeneous
(d) Anisotropic

German silver is an alloy of
(a) SilverandTin

(b) Silver and Gold

(c) Nickeland Copper

(d) Nickel, Copper and Zinc

Iron is ‘Face Centered Cubic (FCC) at which one
of the following temperatures?

(a) Room temperature

(b) 1400°C

(c) 910°C

(d) None of the above

-

=

Babbit metal is an alloy of which one of the
following?

(a) Lead and Tin

(b) Lead and Magnesium

(c) Tin and Bismuth

(d) None of the above

Griffith theory of failure is suitable for
(@) Mild Steel

(b) Low Carbon Steel

(c) Alloy Steel

(d) Glass

Mild steel is an example of
(a) Substitution solid solution
(b) Interstitial solid solution
(c) Inter metallic compound
(d) None of the above

Q.8

Q.9

Q.10

Q.11

Codes:

A B C D
a 1 2 3 4
by 6 2 3 4
c) 4 6 1 2
d 2 1 6 1

Bronze contains

(@) 70% Cuand 30% Zn
(b) 90% Cu and 10% Zn
(c) 75% Cuand 25% Zn
(d) None of the above

The processes used to make the steel
magnetically softer, are

(a) Annealing and Decarburization

(b) Decarburization and Quenching

(c) Annealing, Grain growth and Decarburization
(d) Grain growth and Quenching

The ductile-brittle transition temperature

(a) depends on size and shape of material, rate
of loading, presence of notches, impurities
and operating temperature

(b) depends on size but does not depend on
shape of material

(c) does not depend on size of material

(d) does not depend on rate of loading but
depends on presence of impurities

Match the items in List-I to that of the List-Il and
choose the correct alternative.

List-I
A. AlnicoV B. Ferrexodur
C. Nickel Oxide  D. Ferrites
List-1I

1. Metallic Magnet

2. Ceramic Magnet

3. Anti ferromagnetic

4. Compounds containing trivalent iron
5. Ferrimagnetic

6. Soft magnetic
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Q.12

Note

Choose the correct statement from the following:

(@) Ceramic compounds involve simple
coordination than their corresponding
components.

(b) Ceramic compounds are more ductile.

(c) Ceramic compounds are more stable with
respect to thermal and chemical
environments than their components.

(d) Ceramic compounds have less resistance to

slip.
: Q. No 13to Q.16:

Choose the alternative from the code given below which
explains the correct relationship between the
Assertion (A) and Reason (R):

Q.13

Q.15

Codes:

(@) (A)is true, but (R) is false.

(b) (A) is false, but (R) is true.

(c) Both (A) and (R) are true, but (R) does not
explain (A) correctly.

(d) Both (A) and (R) are true and (R) explains (A)
correctly.

Assertion (A) : Metallic magnets cannot be used

in high frequency circuits.

Reason (R) : The low resistivity of metallic

magnets permits heating from induced currents.

Assertion (A) : Little energy is required to break
materials such as glass, polystyrene and some
cast irons. Conversely, rubber and many steels
absorb considerable energy in the fracture
process.

Reason (R) : The service limit in many
engineering products is not the yield or ultimate
strength, rather may be the energy associated
with fracture propagation.

Assertion (A) : In general, materials deform more
readily at elevated temperature.

Reason (R) : Plastic deformation commonly
arises from dislocation movements that involve
a continuous displacement of atoms to new
neighbours at elevated temperature.

Assertion (A) : Soft magnets are the obvious
choice for AC or high frequency applications.
Reason (R) : They must be magnetised and
demagnetized many times per second.

Q.17 Dielectric strength can be reduced by

Q.18

Q.19

Q.20

Q.21

Q.22

o~ o~~~

(a) removing cracks

(b) absence of imperfections

(c) absence of flaws

(d) impurities, cracks and pores

Select the correct answer out of the following

alternatives about ‘Cyclic Stresses’.

(a) Thatamaterial can tolerate are much greater
than stresses produced under static loading.

(b) Can lead to fatigue if the stress level is above
the endurance limit.

(c) Canleadto fatigue if the stress level is below
the endurance limit.

(d) Are not introduced in the axle of a running
train.

Dislocation in material is called
(a) Point defect (b) Line defect
(c) Plane defect (d) Volumetric defect

Match the items in List-1 to the corresponding
items in the List-1I.
List-I (Heat Treatment)
Annealing
Nitriding
Martempering
Normalising
List-1l (Effect on Properties)
Refine grain structures
Improves the hardness of the whole mass
Improves surface hardness
. Improves ductility
Choose the correct code from the following:
A B C D

oOowm>

Mo

a) 3 1 4 2
by 3 1 2 4
o1 3 4 2
d 1 3 2 4

The crystal structure of a-iron is
(a) Simple Cubic

(b) Face Centred Cubic

(c) Body Centred Cubic

(d) Close-packed Hexagonal

Select the proper sequence for the following:
1. Proportional limit 2. Elastic limit

3. Yield point 4. Fracture/failure point
(@ 1-2-3-4 (o) 2-1-3-4
c)1-2-4-3 (d) 2-1-4-3



MRDE ERSY

Previous Solved Papers : Technical Section < 3

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

The macro-structure of a material is generally
examined by

(a) X-ray techniques

(b) Spectroscopic techniques

(c) Optical microscope

(d) Metallurgical microscope

Gradual time dependent deformation under
constant load or self weight is called

(a) Erosion (b) Decay

(c) Tension (d) Creep

Which ingredient is responsible for corrosion
resistant capability in Stainless Steel?

(@) Iron (b) Chromium

(c) Zinc (d) Sulphur

The property of material, which enables it to
withstand bending without fracture, is known
as

a
b
c
d

R

Mechanical strength
Stiffness

Flexural rigidity
Ductility

AAAA
= = =

The material commonly used for making machine
tool bed is
(@) Mild Steel
(c) Brass

(b) Aluminium
(d) Castlron

Which one of the following is ferrous material?
(a) Zinc (b) Iron
(c) Silicon Carbide  (d) Copper

Babbit materials are used for
(a) Gears (b) Bearings
(c) Bolts (d) Clutchliners

The ultimate tensile strength of low Carbon Steel
by working at high strain rate will

(a) increase

(b) decrease

(c) remain constant

(d) firstincrease, then decrease

Pure iron is the structure of
(a) Ferrite (b) Pearlite
(c) Austenite (d) Cementite

An example of amorphous material is
(a) Zinc (b) Lead
(c) Glass (d) Sulphur

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Binding material in cemented carbide tool is
(@) Graphite (b) Lead
(c) Carbon (d) Cobalt

Which of the following are the reasons for

reduction of tool life in a machining

operation?

1. Temperature rise of cutting edge.

2. Chipping of tool edge due to mechanical
impact.

3. Gradual wear at tool point.

4. Increase infeed of cut at constant cutting force

Select the answer from the following codes:

(@) 1,2and 4 (b) 1,2and 3

(c) 1,3and 4 (d) 1,2,3and 4

Choose the alternative, which explains the correct

relationship between the given statements,

(A) and (R) from the code given below :

Assertion (A) : In ECM, the shape of the cavity

is the mirror image of the tool, but unlike EDM,

the tool wear in ECM is a cathode.

Reason (R) : The tool in ECM is at Cathode.

Code:

(@) Both (A) & (R) are true. (R) is the correct
explanation of (A).

(b) Both (A) & (R) are true. (R) is not the correct
explanation of (A).

(c) (A)is false, but (R) is true.

(d) (A) is true, but (R) is false.

An orthogonal cutting operation is being carried
out under the following conditions :

Cutting Speed = 2 m/s, Depth of cut = 0.5 mm,
Chip thickness = 0.6 mm.

What is the chip velocity?

(@) 2m/s (b) 2.4 m/s

(c) 1Tm/s (d) 1.66m/s

The rake angle of a cutting tool is 15°, the shear
angle is 45° and the cutting velocity is
35 mpm. What is the velocity of chip along the
tool face?

(@) 28.5mpm
(c) 25.3mpm

(b) 27.3mpm
(d) 23.5mpm

In EDM, metal removal rate is proportional to
(a) Frequency of charging

(b) Energy delivered in each spark

(c) Both (a) and (b)

(d) None of the above

<

=
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Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Which of the following is not true in case of jigs
and fixtures?

(a) Consistency in dimension

(b) Fast production speed is not possible

(c) Auto-location control

(d) None of the above

The upper and lower control limits in case of
R-chart are given by

(@) ARand AR
(C) ﬁiDsﬁ

(b) D;Rand D,R
(d) R+AR

A cutting tool is turning a work piece of 40 mm
diameter, revolving at 300 rpm. If tool
life is 120 min, find the value of constant C as
per the Taylor’s tool life equation, Assuming
n=1/7.
(a) 85

(c) 70

(b) 80
(d) 75

Which of the following should be more to reduce
wear of a tool?
(a) Weight

(c) Hardness

(b) Density
(d) Both (b) &(c)

Which of the following instruments is used to
measure smoothness of a metallic surface?

(a) Talysurf

(b) Coordinate Measuring Machine

(c) Profile Projector

(d) None of the above

Life of a single point cutting tool is influenced by
which of the following factors?

(a) Cutting speed (b) Feedrate

(c) Depth of cut (d) Allthe above

The Plug gauge is used to

(a) Check the size and shape of holes

(b) Measure the diameter of holes

(c) Measure the diameter of shafts

(d) Measure the diameter of shafts & holes

The relationship between the shear angle (¢),
friction angle (B), cutting rake angle (o) and the
machining constant (C) for the work material is

(@ 2a0+p-0=C
(b) 2a0+B+0=C
() 2a+p-a=C
(

)
d) 20+B+a=C

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Explosive forming is not used for the following:
(a) Making very small complex parts

(b) Forlarge parts typical of aerospace industry
(c) Both(a)and (b) are correct

(d) None of the above is correct

In Electro Discharge Machining (EDM), the tool
is made of

(a) High Speed Steel (b) Copper

(c) Castlron (d) Glass

The process in which the material removal rate is
governed by Faraday’s law is?

(@) ECM (b) EDM

(c) AUM (d) LBM

In USM, the tool is vibrated with the frequency of
(a) 5kHz (b) 10kHz

(c) 15 kHz (d) 20 kHz

Continuous chips will be formed when machining
speed is
(a) low
(c) high

(b) medium
(d) independent of speed

Profile of a gear tooth can be checked by
(a) Optical projector (b) Optical pyrometer
(c) Bench micrometer (d) Sine bar.

For TIG welding, which of the following gases
are used?

(a) Hydrogen and Carbondioxide

(b) Argon and Helium

(c) Argon and Neon

(d) Hydrogen and Oxygen

Which of the following materials require the
largest shrinkage allowance while making a
pattern for casting?
(@) Aluminium

(c) Castlron

(b) Brass
(d) Duralumin

Which of the following values of index n is
associated with carbide tools when Taylor’s
tool life equation VT" = constant is applied?

(@) 0.65t00.90 (b) 0.45t00.60

(c) 0.20t0 0.40 (d) 0.10t00.15

In an orthogonal cutting experiment, with a tool
of rake angle y = 75° and shear angle ¢ = 22.8°,
then friction angle B will be

(a) 41.9° (b) 51.4°

(c) 61.2° (d) None of the above
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Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Which of the following operation does not use a

jig?
(a) Tapping (b) Reaming
(c) Drilling (d) Turning

Which of the following are the quality control limits
for p-charts?

(@ px3yp(1-p)  (B) p£yp(1-p)

EED

- (d) p+3ynp(1-p)

) pt

Which is the false statement about electro
discharge machining?

(@) It can machine very hard material.

(b) Very good surface finish is obtained.

(c) Section to be machined should be thick.

(d) Metal removal rate is very slow.

Choose the false statement from the following:
(a) Control chart indicates whether the process
is in control or not.

(b) X and R charts are used to evaluate
dispersion of measurements.

(c) P-chart is a control chart for percentage
defective.

(d) C-charts are prepared for large and complex
components.

The following is not the characteristics of explosive
forming:

(a) Low capital cost of the set up

(b) Very large components can be formed

(c) Only a simple die is required

(d) The tooling material is very expensive

The following is not true for ECM:

(@) It can machine highly complicated shapes in
a single pass.

(b) Tool life is very high.

(c) Machinability of the work material is
independent of its physical and mechanical
properties.

(d) Kerosene is used as electrolyte.

Electro-discharge machining uses the following
dielectric fluid :
(a) Kerosene
(c) Water

(b) Sodium hydroxide
(d) Aqueous salt solution

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

A good machinability rating would indicate

(a) long tool life, high power requirement and less
machining time.

(b) long tool life, low power requirement and a
good surface finish.

(c) short tool life and a good surface finish.

(d) long tool life, high power requirement and a
good surface finish.

In EDM process, the workpiece is connected to
(a) Cathode (b) Anode
(c) Earth (d) None of the above

A hole of 1 mm is to be drilled in glass. It could
be best done by

(a) Laser drilling (b) Plasma drilling

(c) Ultrasonic drilling (d) Electron beam drilling

A comparator for its working depends on

(a) comparison with standard such as slip
gauges

(b) accurately calibrated scale

(c) optical device

(d) limit gauge

TMU means

(a) Time Motion Unit

(b) Time Method Unit

(c) Time Measurement Unit
(d) Time Movement Unit

Choose the correct relationship between the given

statements of Assertion (A) and Reason (R).

Assertion (A) : In case of control charts for

variables, if some points fall outside the control

limits, it is concluded that process is not under

control.

Reason (R) : It was experimentally proved by

Shewart that averages of four or more

consecutive readings from a universe

(population) or from a process, when plotted, will

form a normal distribution curve.

Code :

(a) Both (A)and (R) are correct. (R) is the correct
explanation of (A).

(b) Both (A) and (R) are correct. (R) is not the
correct explanation of (A).

(c) (A)is correct, but (R) is incorrect.

(d) (A)isincorrect, but (R) is correct.
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161. (d)  162. (c) 163. (0) 164. (a) 165. (o)  166. (d)  167. (o) 168. (a)
169. (d)  170. (d) 171. (o)  172. (a) 173. () 174. (d)  175. (o) 176. (a)
177. (8)  178. (d) 179. (d)  180. () 181. (c) 182. () 183. (b) 184. (a)
185. (a)  186. (c) 187. (a) 188. (b)  189. (d)  190. (d)  191. (d) 192. (a)
193. (c)  194. (a) 195. (o)  196. (b)  197. (o) 198. (o) 199. (c)  200. (b)
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Explanations

1. &)

\

[110] direction in the unitcell is parallel
to the face diagonal of unit cell.

X

3. &)

German silver is an alloy of Nickel, Copper and
Zinc.

| 4. [0

Iron is FCC austenite at 910°C.

[ 5. JC)

Babbit metal is an alloy of tin antimony and
copper.

6. IC)

Griffith theory of failure is suitable far brittle material
like glass.

EA

Mild steel is an example of interstitial solid
solution. In this case carbon dissolved in iron is
an interstitial solid solution.

EN o

Bronze contains generally Cu(88%) and Sn(12%).

[ 12. I8

Ceramic compounds are more stable with respect
to thermal and chemical environment than their
components.

LrA (d)

Dielectric strength can be reduced by impurities,
cracks and pores.

BN ©

Crystal structure of a-Iron is BCC (Body Centered
Cubic).

[ 22. [B)

A. Proportional limit
B. Elastic limit

C. Yield point
D. Fracture point
E. Ultimate stress

[ 24. [0

Creep is defined as time dependent deformation
under constant stress, usually at elevated
temperatures.

[ 26. [0

Flexural rigidity is defined as the resistance offered
by a structure while undergoing bending.

EA o

Due to vibration dampening property of cast iron,
itis commonly used for making machine tool bed.

EX ©

By working at high strain rate, UTS of low carbon
steel will decrease.

 33. [C)

Cemented carbide cutting tool consist of fine
particles of carbide cemented into a composite
by a binder metal it commonly use tungsten
carbide, titanium carbide or tantalum carbide as
metal matrix combined by cobalt binder.

[ 36. [0

d=05mm;t,=06mm; U=2m/s

otV
Y
txV  05x2
- V= " 06
3 .
_ 2 _1e6ms
3

37. K&
d=t=0.5mm, ¢ =45° V=35mpm
Chip velocity,
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V- Vsing ~ 3b5xsin45°
© cos(g—0a) cos(45° —15°)
35><i
= — e = 2857mpm
V2 _ 0857 mp
V3
2

EX

Fast production speed is possible by using jigs
and fixtures.

[ a1. [IC)

d =40 mm; N =300 rpm; T=120 min

n=1/7

" V = nDN
=71 x40 x 1078 x 300
= 37.7 m/min

According to Taylor’s tool life equation.

Vin=2C_
C=37.7x(120)""

=747=75

| 24. [JC)

Life of single point cutting tool is influenced by
velocity, feed and depth of cut.

[ 20. IO

In electrochemical machining, material removal
rate is governed by Faraday’s law.

BN ©

Continuous chips are normally produced when
machining steel or ductile metals at high cutting

speed.
[ 54. [B)
Material Shrinkage allowance (mm/m)
Aluminium 18
Brass 14
Castiron 7-10.5
Duralumin 13

E3 ©
For carbides, n=0.2t0 0.4
For HSS, n=0.08100.2

| 56. )

Rake angle,
Shear angle,

y=7%°
o=228°

20+ P-y=A°
B=90°+y-2¢
=90° + 75° -2 x 22.8°
= 165°
EX
P(1-P)

Control limits = P £ 3

[ 61. [8)

In explosive forming there is large set-up cost.

[ 63. [8)

Kerosene is used as dielectric fluid in electro
discharge machining.

n

Yyl (a)
A comparator is precision instrument used to
compare the dimensions of a given workpiece
component with the actual working standards.

78 (c)
The collection of feasible solution constitute a
convex set.

78 (b)
Resources are limited for linear programming
problems.

/Z% (c)
Assembly line balancing does not reduce the work
content.

78 (d)
North west method yields the best initial basic
feasible solution of a transportation problem.

78. N(3))
For A class items, no safety stock is kept.

79. N3]
2DC,
EOQ = \[—F/~—
Ch
Qe \[Cy
So, Q= 2.0
= 1.414Q
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SECTION A : GENERAL HINDI

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

F' g BT SR WH 599 F T 87

(a) 33 (b) dTef

(c) =R (d) Tt

I8 @ e SwRv § RSgar @1 916 sed

I M R B, dgaral & —

(a) U TFad (b) Sfeere

(c) uTf¥ae (d) et

IOTAT 9g bl Toqd U Frfeilad © ¢
(a) SSITeT (b) SLeT

(c) JTATH (d) IooTdef

fr=feRad 5 9 ST Teq MEH BT dqed
w9 &7

(a) T (b) firg

(c) g (d) T

frfoRad § | dF—w1 oreg 3RdT W97 ¥ foran
T B
(a) oT7mH
(c) z¥Td
STH W BT ¥ fIarad Hsll BT SETavor
Tl 77

(a) X

(c) fEATeT

(b) 2R
(d) 99

(b) STIYR
(d) ST

q FaaE 512 die= a1 &t W 91+ forw

YT BRA 8, DBAN & —

(2) F=FEIATD  HAH

o C
b) FeggarEa®s  qaq™

(b)
(ORRSEIECARERIE
(d) UeTaTad  AdTH

ferforRaa et & SF—<1 ara FI fhar
B IETERIT 27

(a) AT e ¢ |

(b) T TGHR AT AT

(c) ®IT AIg_ | UF for@ardt 2|

(d) R 5 TSTE S |

Q.9

Q.10

Q.11

Q.14

Q.15

Q.17

ST ¥ BT AE—JH fT—aRacd & AR
g Tl 87

(a) BER—GEIRT (b) FM—FRramE

(c) STaT—<T=i (d) gfga—gfgam
frfoRad 9 &1 59 R @1 faufdd e ‘s
forg’ grem =7

(a) BT BRE  (b) TEE BRD

(c) T BRE  (d) 39 A PIs T2

TTH A HHYRY AT BT IQTERT & —
(a) STTdHA ORELS]

(c) STeTdTy (d) 37 W BIg el
IR weg H fAferRad Sust ® —
(a) | (b) \H

(c) eI (dy &

STH A DA UK H 'S III B YANT T8I 3H
87

(a) Hfereft (b) STT®HT

(c) 3R (d) ST

f=forRad sreel § & BH—WT g ‘BT BT
qIfrar el 87

(a) FAIST (b) STaoT

(c) A HA (d) He

I IE BT AT I8 & —

(a) |I=T (b) ha

(c) ST (d) faure

3 9 ol & b SU=I & o9 UHTE el
g7

(a) e (b) FTfA

(c) HEIRHAT (d) ferzreran

T ¥ HE-A1 e aR—g g 27
(a) BT-FHAY  (b) BIFA-BIAT

(c) TOT-TToY (d) pa-dg

TE ST BICIRN BT AR AqraAie & oIy Iugad
e ® —

(a) P (b) B

(c) g&R (d) Fofae
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Q.19

Q.20

Q.21

Q.22 °

Q.23

Q.24

Q.25

T A g I Aq| 8§ —
(a) {H (b) T
(c) gfertax (d) IT<ash

Ul 7 REPR He &y |

Q=T JMddharal JRT 747 |

o~
O
~— ~ ~—
~

“SIq TR H wad foar 9 dF Fl @ AR B
2, 9 P4 ® AJAR Bl 8, dfod rHeidl &l e
T PRI &7, 99 HEd & —

(a) BaT OKIEEI!

(c) PHATH (d) 379 ¥ IS &I

SECTION B : TECHNICAL

Q.26

Consider the following statements about theory

of failures:

1. MSST is not suitable for hydrostatic state of
stress conditions.

2. MPST and MSST will always give same result
under bi-axial state of stress conditions.

3. MSST gives oversafe design for ductile
materials.

Q.27

Q.28

Q.29

Q.30

Q.31

Which of the above statements are correct?
(@) 1only (o) 2only
(c) 1and 3 only (d) 2and 3only

Choose the correct statement(s) for a beam of

rectangular section subjected to pure bending

(Sagging):

1. Rectangular section remains rectangular
before and after bending.

2. Bottom fiber is subjected to tensile stress.

3. Bottom fiber is subjected to tensile strain.

(a) 1and 2 only (b) 1only

(c) 2 and 3 only (d) 1,2and 3

Consider the following statements regarding a
mild steel shaft subjected to pure torsion under
ideal conditions:

1. It will not experience any change in cross-
sectional geometry.

2. The diameter of the shaft does not alter.

3. Angle of relative twist between two sections
is proportional to the length between these
sections.

4. Asurface element of the shaft is under state
of pure shear stress.

Which of the above statements are correct?

(@ 1,2and 3 (b) 2,3and 4

(c) 1,3and 4 (d) 1,2,3and 4

A ball bearing has a dynamic load capacity of 24
kN. The desired life for 90% of the bearing is 12000
hours and the speed is 300 rpom. The equivalent
radial load that the bearing can carry is

(@) 2000N (b) 3000N

(c) 4000N (d) 5000N

If the pinion is the driver, at the starting of

engagement between two gears:

(a) Flank of wheel comes in contact with face of
pinion.

(b) Flank of pinion comes in contact with face of
wheel.

(c) Line passing through pitch point comes in
contact of both gears.

(d) Face of wheel comes in contact with face of
pinion.

A compound gear train consists of spur and bevel
gear is shown in the figure with number of teeth
as mentioned. What will be the speed ratio of
the given train?
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DETAILED EXPLANATIONS

BN o

F, T M, 3, ¥ SN o1 BT SaRvT W FgT 2|

EN ©

R S=areT | fRSTgdT @1 AId sica 9 - R
g, 98 Sfera «aff dwgarh g1 e
T |

B

Iooldel Iee ‘STl Dl dodq wU T |

(©

g W@ YA BT Ag9d WU T |

B o

fae9rst oreal H ‘ST BIRET 49T BT e & | I
UPHR SWIT GeTTell a1 99 $9 ¥ 9 fofg 1y
=

& U

ASH g SIfqdrad Gl Bl U ST o |

(©

g FaH g e a1l ol @d e foiy
Ugad BRAl B, S© (orardd HaH Hed © |
31, 3O, W, e fe fAsaras |daH 2 |

BN o
T foramd o8t w9 e forer < ua & urg @
FIPR A YT BRIl &, AOg harg werr
g O — ARd 7 WSS A |

1S, G,

| 10. JG

IR el O |/e <dr § serar e fog
e oRaT &, SN RIS HRE HEd & | IREH
PRE P foufda g & fow € fobwg e fbar
gl 81 a1 <1 & o H uga @ g8l Bl
ffaa +ff vgad Bl 2

SN, TR A i @ g o |

| 1. 8

98 9 O e g faRIor e W Ug
ooy eIar 2, PRURY HHNE HEATT B |
SNy — oAPH : TelT © S FEA

12, O
T IO B3 BT B — el v /ol
ﬂ@"l
ICIEXY] : HAhel, FIH, A=Y, FITSH, TR, Foli,
JART, A9, FeR, sIfe |

EA ©

IRAI I H Y YT BT TANT B

14 [0

CAL I
HHJ |

| 16. B8

REeRaT ST & of@d WIadeRoT 97 8 |

: W&, /AN, 3, B, Icafd, gerer,

LA (b)
DRI = HC; dof¥ = YU
T = W, T = A o A
WZW;%ZW

IYE TR qg =

7e| 7gH

RMHRITA THRITH

JeCdch JECTdh
E} o

g a9

— QYA IR ST |
— LUl § REBR Y& fHY |
— A Ahdral JRT 74T |

Ed o

Joadl Ed /AT Yad — =
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