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A circular solid rod of diameter 'd' welded to
a rigid flat plate by a circular fillet weld of
throat thickness 't' is subjected to a twisting

moment 'T'. The maximum shear stress
induced in the weld is

T 2T
@) rtd? ©) rtd?

4T 8T
(8) @ @)
(b)
The maximum shear stress induced in weld
is
2887 21
T oad? wd?t
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The notch sensitivity q is expressed in terms
of fatigue stress concentration factor K, and
theoretical stress concentration factor Kt as

K; +1 K -1
(a) K, +1 (b) K

K, +1
© K. +1
(b)

A shaft has dimension ¢35(-0.009 to —0.025)
The respective values of fundamental
deviation and tolerance are

(a) =0.025, +0.008  (b) —0.025, 0.016
(c) -0.008, £0.008 (d) —0.009, 0.016
(c)

—_—x Base size 35 mm
Fundamental deviation = -0.009 mm

//‘/’/ 35— 0.009 = 34.991 mm
35-0.025=34.975 mm

Shaft
Fundamental deviation, FD = — 0.009 mm

Mean value,

: +34.
=& 349912349?5 = B4.88% T

Tolerance = 34.983 = 0.008 mm

A thin walled spherical shell is subjected to
an internal pressure. If the radius of the shell
is increased by 1% and the thickness is
reduced by 1% with the internal pressure
remaining the same, the % change in
circumferential (hoop) stress is

(@) 0 (b) 1
(c) 1.08 (d) 2.02
(d)
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If there are n, discs on the driving shaft and
n, discs on the driven shaft in a multi-plate
clutch, then the number of pairs of contact
surface is

@ n, +n, () n,+n,-1

© n +n,+1 (d n +n, +2

(b)

In a multiplate clutch numbers of pairs of
contact surfaces (n) is equal to n, + n, — 1.

Where n = always whole numbers.

When a helical compression spring is cut into
halves, the stiffness of the resulting spring
will be

(&) One half (b) One fourth
(c) Double (d) Same

Spring force = kx

x/2
Ko XX _kx
K, =2K

Chromium as an alloying element in alloy steel
is used principally to
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(&) Improve harden ability

Improve mechanical properties at low
temperature

(c) Improve mechanical properties at elevated
temperature

(d) Improve the corrosion and oxidation
resistance

(d)

The compositions of some of the alloy steels
are as under

1. 18WA4Cr1Vv 2. 12M,1w4Cr1Vv

3. 5M,6W4Cr2v 4. 18wW8Cr1V

The composition of commonly used high
speed steels would include

(@ 1and 2 (b) 2 and 3

(c) 1 and 4 (d 1 and 3

(d)

The materials which show direction dependent
properties are called

(&) Homogeneous materials

(b) Viscoelastic materials

(c) Isotropic materials

(d) Anisotropic materials

(d)

Anisotropic materials also known as triclinic
materials are directional dependent medium

that are made up of unsymmetrical crystalline
structure.

Atomic radius of Face Centred Cubic (FCC)
crystal is
a = lattice parameter

a2

@ —

© ——
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(c)
Twin boundaries are 2D effect i.e. surface
defect in crystal.

The function of interpolator in a CNC machine
controller is to

A (&) Control spindle speed
AB? = AC2 + BC2 (b) Control feed rate of axes
(4R)? = a2 + a2 (c) Control tool rapid speed

(d) Perform miscellaneous (M) function

2a®
R2= 22
16 - )

During calculation of material removal rate in
R :@ electro-discharge machining, supply voltage
was used 60V in place of the actual supply
voltage 40V. Condition for maximum power
Which of the following phase of steel is NOT delivery to the discharge circuit is satisfied.
present in iron-carbon phase diagram? The ratio of actual to calculated material
(a) Ferrite (b) Cementite removal rate will be

(c) Austenite (d) Martensite

(d) (@) (b)

On iron phase diagram ferrite, cementite and
austenite all are found. Martensite is found (c) (d)
on S curve.

(c)

The machine tool guide ways are usually . MMR « Power supply
hardened by

. 4 2
(a) Induction hardening or, MMR o \al
(b) Flame hardening R

(c) Vacuum hardening where V = voltage, R = resistance
(d) Martempering

(d)

Twin boundaries are which type of crystal

defect? . Straing polarity in arc welding is obtained with
(a) Line defect

MRR,  V{
MRR, ~

(a) Alternating current electrode with
(b) Point defect electrode being positive

(c) Surface defect (b) Direct current electrode with electrode
(d) None of the above being positive
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(c) Direct current electrode with electrode
being negative

(d) Alternating current electrode with
electrode being negative

(c)
Direct current straight polarity occurs when

electrode is made negative and base plates
are made positive.

A good machinability rating would indicate

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

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

(b)

Find the blanking force required to punch 10
mm diameter holes in a steel sheet of 3 mm
thickness. Given shear strength of material =
400 MPa, penetration = 40% and shear
provided on the punch = 2 mm.

(&) 22.6 kN (b) 37.7 kN

(c) 61.6 kN (d) 94.3 kN

(a)

ndtr (tp)
s

) 40
s = 400 MPa, P = penetration = 100 =04

t = thickness = 3 mm = 3 x 1023 m
d=10 mm = 10 x 1073
So, by above formula

45238
F = > = 22619 N = 22.61 kN

If the speed of machining combined cemented
carbide and steel tool is halved, then the tool
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life changes by (assume Taylor's exponent =
0.25 for single point turning operation)

(b) 4 times
(d) 16 times

(a) 2 times
(c) 8 times
(d)
VvT" = C
VT025 = C

Vle.ZS = VzTg 25

V.
V1T10 25 _ 21 Tg.zs

T, = 16T,
In ' which of the following welding process flux
is fed separately?
(a) Electric arc welding
(b) Plasma arc welding
(c) Tungsten inert gas arc welding
(d) Submerged arc welding
(d)
Which of the following operation does NOT
use a jig?
(a) Tapping
(c) Turning (d) Dirilling
(€)

Fixtures are used in turning operation.

(b) Reaming

In machining operation if path of generatrix
and directrix are circular and straight line
respectively, the surface obtained will be

(a) Cylindrical

(b) Helical

(c) Plain

(d) Surface of revolution

(@)
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Critical path method is good for

(a) Small projects only

(b) Large projects only

(c) Both small and large projects equally
(d) Neither small nor large projects

(b)

CPM also known as critical path analysis, the
critical path method widely used technique for

analyzing and managing task sequences in
large projects.

For small projects manager are able to
memorize and coordinate all of the variables
and utilities.

Term "Value" in value engineering refers to
(a) Total cost of the product

(b) Selling price of the product

(c) Utility of the product

(d) Manufacturing cost of the product

(c)

Value engineering refers to the systematic
method of improving the value of a product
that a project produces. Value engineering
encourages using alternative methods and

materials that are less expensive and do not
lower the functionality of the system.

Classifying items in A, B and C categories for
selective control in inventory management is
done by arranging items in the decreasing
order of

(a) Total inventory cost

(b) Item value

(c) Annual usage value

(d) Item demand

(c)

Annual usage value in ABC inventory system,
products are categorised in the categories A,

B and C by arranging items in decreasing
order.

Web: www.iesmaster.org
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An industry produces 300 spark plugs in one
shift of 8 hours. If standard time per piece is
1.5 minute, the productivity would be

3 5
@ ®) 5

© e @ 1o
16 16
(d)
Total time for 300 spank plug = 300 x 1.5
So, in 1 minute = 300 x 1.5

450 _15

In 8 hours = 60<80 16

In sampling inspection the maximum %
defective that can be treated satisfactory as a
process average is

(a) Rejectable Quality Level (RQL)

(b) Acceptable Quality Level (AQL)

(c) Average Outgoing Quality Limit (AOQL)
(d) Lot Tolerance Percent Defective (LTPD)
(b)

Acceptance quality level is the maximum
percent defective that is considered

satisfactory as a process average by the
producer and consumer.

A technology for application of mechanical,
electronics and computer based systems to
control and operate the systems is called
(a) PLC

(b) Sequential controller

(c) Microprocessor based systems

(d) Automation

(d)

Automation is the technology by which a
process or procedure is performed with
minimum human assistance. It uses various
control system for operating the system.

110 016 Ph: 011-41013406, Mobile: 8130909220, 9711853908
| E-mail: info@iesmaster.org

SCROLL DOWN




IES MASTER §

Institute for Engineers (IES/GATE/PSUs)

ESE 2021 :

Prelims Online Test Series  Ece

Covers entire syllabus as per UPSC pattern

Train your brain & body to face real exam

Develop consistency in your preparation

Get comparative performance analysis
Transform your weakness into strength

GS & Engineering Aptitude Total
(Paper-1) - 32 Tests 6 O
Engineering Discipline Technical

(Paper-Il) - 28 Tests Tests

To register, visit iesmaster.org or contact
IES MASTER help desk at 80100 09955, 97118 53908



https://iesmaster.org/testseries/ese-prelims-2021

F-126, Katwaria Sarai, New Delhi -

Which of the following devices produces
incremental motion through equal pulses?

(a) AC servo motor  (b) DC servo motor
(c) Stepper motor
(c)

The degree of freedom of a SCARA robot are
(a) Six (b) Five

(c) Four (d) Three

(c)

Hall sensor is used to measure the following

(d) Series motor

(a) Position of shaft

(b) Angular velocity

(c) Strength of magnetic field

(d) All the above

(c)

Hall effect is applied in magnetic field and
Hall sensor is used to measure strength of
magnetic field. The output of Hall sensor is

directly proportional to the magnetic field
strength.

Work done by non-conservative forces on a
particle is equal to
(&) Change in kinetic energy
(b) Change in mechanical energy
(c) Change in potential energy
(d) Change in internal energy
(b)
Work done by non-conservative force

changes the mechanical energy of system.

W, = AKE + APE

If a distributed force system on a beam is
replaced by its statically equivalent force
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system, which of the following is same for
both the beams?

(a) Support reactions
(b) Shear force diagram
(c) Bending moment diagram

(d) Maximum bending moment
(a)
A simply supported beam of span L is

. . L
subjected to a moment M, at a distance of 7

from the left end. Magnitude of the maximum
bending moment in the beam is

I\/IO
(@) My (6) =

M, 3M,
© @ =°

(d)
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45°
[1777777777777777777777

(@) 5.78 m (b) 57.8 m
(c) 34.6 m

Ans. (b)

Sol.

. . 3M,
Maximum bending moment = 4

A gun of mass 3000 kg fires horizontally a
shell of mass 50 kg with a velocity of 300 m/
s. What is the velocity with which the gun will
recoil?

4 V/////////////////////////// . _ mgsinds°— umgcos4s*
/A m
V//////////////////////////

7 1 1

— X——-05xgx—

(@) =5 m/s (b) 10 m/s g > g NA
(c) 50 m/s (d) 30 m/s

@ a, = 0.5><9.81x% = 3.468 m/s?
my = 3000 kg, m, = 50 kg, v, = 2, 2
V, = 300 m/s V2 = U2 + 2as

Linear momentum will be conserved i.e initial (2002=0+ 2 x 3.468 x S
momentum = Final momentum

0= mng + myV,

50x 300 . A simply supported beam of span | caries a
Vo=~ 3000 = Gl uniformly variable load of intensity w,x over

its entire span. Maximum beinding moment in
A body of mass (M) 10 kg is initially stationary the beam is

on a 45° inclined plane as shown in figure 5 5
below. The coefficient of dynamic friction @) _' (b) Wol \/5
between the body and inclined plane is 0.5. 27
The body slides down the inclined plane and W I3\/_ WP
attains a velocity of 20 m/s. The distance (c) 0 (d) %
travelled (in meter) by the body along the

inclined plane is . (b)
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2S
gcoso(tan6 — )

@)

2S
gcosO(tan6 + )

2S

© gsinO(tan6 — )
2S

@ gsinO(tan6+ )

@

« .
R, * X — Load along A x 3
WL Wx%_x
— X - X
6 2L 3
WL wx®
X —_—

6 6L = mgsin®—pmgcoso
Maximum bending moment occurs at

L

X:\/g
B %xg_ﬂ(gf
6 3 6L 3

we o wee
== 3
NE] 27 3

(b)

gsin6—pugcoso

ut+ Lat?
2

A block of mass M is released from point P { =

on a rough inclined plane with angle of (

inclination ¢ as shown in figure below. The

coefficient of friction is n. If u<tan6, then 25
t \/ gcoso

gsin® — ugcoso)

the time taken by the block to reach point Q
on the inclined plane, where PQ = S is

P

(tan®—p)

Moment of inertia of a thin spherical shell of
mass M and radius R, about its diameter is
MR?

' (8) MR2 () =

2 2
0 ‘vp2 ‘vp2
IARRRRRRRRRRRARNNNRNNNNGS © 5 MR (@) 3 MR
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(b)

Linear acceleration of slider in slider crank

) 2 c0s26
mechanism = ® {COS(“ - }
The effect of the mass of spring can be
considered for calculating natural frequency
of a spring mass system by adding 'n' times
the mass of spring to the main mass. The
value of 'n' is

@ (b)

(©

Which one of the following can completely
balance several masses revolving in different
planes on a shaft? M

(a) A single mass in different planes

T= 27{

M+m/3}

(b) A single mass in one of the planes of the K

TERTEIING (TEEEES In the above n = 1/3 as per the question.

(c) Two masses in any two planes
In a radial cam translating follower

i I . : .
(d) Two equal RRgggsS InRny two planes mechanism, the offset is provided to

© (a) Decrease the pressure angle during

Linear acceleration of slider in slider crank descent of the follower

mechanism may be expressed as: (r = radius (b) Decrease the pressure angle during
of the crank, | = length of the connecting rod ascent of the follower

(c) Increase the pressure angle during ascent

|
and n _F) of the follower

(d) Avoid any obstruction due to other

2 .
(8) or[cosd+sin20/n] machine parts
(b) w?r[cos®+cos26/n] . (b)

Due to offset of the follower, stroke length of
the follower is less as compared to follower
(d) or[cos6+cos20/n] with zero offset. Less stroke length means for

(€) ®?r[sind+sin20/n]
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follower movement will be less because of
this spring will also compressed less which
decrease the pressure angle during ascent of
the follower.

20° full depth involute profile 19 tooth pinion
and 37 teeth gear are in mesh. If the module
is 5 mm, then the centre distance between
the gear pair is
(& 140 mm
(c) 280 mm
(a)

Radius of pitch circle radius of pinion

_ _ 5x19
iy & mt/2 = -

Pitch circle radius of gear

(b) 150 mm
(d) 300 mm

(= m_T _ 5x37
G- 2 2
So, the centre distance in b/w these.

. 5x19 N 5x37
P G 2 2
5(19+37)

———= =5x 28 = 140

2

Initial tension in the belt of a belt drive is T .
At the point of maximum power transmission,
the belt speed is given by (where m is mass
of unit length of belt)

_
@ \g (b)

T, T,
© 3o @ \/;m

(d)

When a belt is first fitted to a pair of pulleys,
an initial tension T, is given to the belt when
the system is stationary. When transmitting
power, the tension on the tight side increases

to T, and that on slack side decreases to T,.
If it is assumed that the material of the belt is
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perfectly elastic, i.e the strain in the belt is
proportional to stress in it and the total length
of the belt remains unchanged, the tension
on the tight side will increase by the same
amount as the tension on the slack side
decreases. If this change in the tension is

8T , then tension on tight side, T, = T + §T

Tension on slack side, T, = T; — §T

) = Tl;Tz = mean of the tight
and the slack side tensions.
Initial tension with centrifugal tension
Total tension on tight side = T, + T,
Total tension on slack side = T, + T,
_(T+T )+ (T, +T,)

0 2

_nLtTh o
- C

or T, +T,=2(T T)

0~ 'c
T, = e =k
Therefore, kKT, + T, = 2(T, - T,)

_ 2(TO_T(:)
T k+1

2k(TO _Tc)
k+1

C

k+1 k+1

2k(T0_Tc)_2(TO_T )

2(k_:l')(TO _Tc)
k+1

Power transmitted, P = (T, — T,)

2(k_1)(T0 _Tc)
k+1 v

VvV =
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2(k=1)(T - mvz)v O = 10KP

k+1
2(k—1)(T0v—mv3)
k+1

To find the condition for maximum power
transmission, differentiating this expression
with respect to v and equating the same to

. dP
zero, i.e — =T, —3mv? =0,
dv

To Lg+o) =
-3m gy R = 4 kPa
T,=3mv? v = 3 2( )

A cantilever beam, 2m in length is subjected Omax = Oay tR

to a uniformly distributed load of 10 kN/m._If R=10 — 4 = 6 kPa raidus of
E = 200 GPa and | = 1000 cm?, the strain
energy stored in the beam will be

(& 7 Nm (b) 12 Nm

(c) 8 Nm (d) 40 Nm

mohr’s circle

= Rsin20 =6sin48.18 = 4.47 kPa

Consider a two dimensional state of stress

For the plane stress state shown below if the for an element
largest stress is 10 KPa, find the magnitude where, o, = 200 MPa

of unknown shear stress (t). §
: G, = -100 MPa
T

The coordinates of the centre of Mohr’s circle
8 KPa 8 KPa are

(@ (0, 0) (b) (100, 200)
(@) 3.47 KPa (b) 4.47 KPa (c) (200, 100) (d) (50, 0)
(c) 5.47 KPa (d) 6.47 KPa Ans. (d)

(b) Sol.

N
o] 1 e N
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Co-ordinate :[

200-100 o)
2
= (50, 0)

What is the maximum torque transmitted by a
hollow shaft of external radius ‘R’, internal
radius ‘r’ and maximum allowable shear stress
T?

@)

(©

A massless beam has a loading pattern as
shown in the figure. The maximum bending
moment occurs at

3000 NM*

s
vy ¥ vy

2000mm ~ 2000mm
(a) Location B

(b) 2675 mm to the right of A
(c) 2500 mm to the right of A
(d) 3225 mm to the right of A

(c)

3 kN/m

,Z; C
RA%—ZOOmm—N—ZOOmmL?'RB
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ZMAl =0 =3x2(2+1)-Rgx4 =0

Rg = 4.5 kN
R,+ Rg=3x2=6kN
= R, =15 kN
Maximum bending moment will occur at the
location of zero shear force. Let shear force
is zero in portion BC, at distance x from A
V,=156-3x((x-2)=0
3x =75
X =25m = 2500 mm

Internal and external radii of a thick cylinder
are a and b. It is subjected to an internal
pressure of p.. The radial stress at a radius r
in the cylinder is

a’p [, a°

@ [z 2yt 2

azpi
® -a)

bzpi
(c) (bz _ az)
bzpi
@ -a)

(b)
If internal pressure = P, and external pressure
is zero.

Circumfreritial hoop stress is

2 [,2

_ A {ri+1}
= 2_ 2|2
=K |r

r, = inside radius
r, = outside radius
Radial stress is given by
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A shaft is subjected to a bending moment M
= 0.75 kNm and a twisting moment T = 1
kNm. The magnitude of equivalent bending
moment in shaft is

(@) 1.25 kNm
(c) 1.0 kNm
(c)

Equivalent bending moment

%[M +VM? +T2}

(b) 1.125 kNm
(d) 0.75 kNm

%[o.75+ (0.75)* +12}

1 kNm

If the size of a standard specimen for a fatigue
testing machine is increased, the endurance
limit for the material will

(a) Have same value as that of standard
specimen

(b) Increase

(c) Decrease

(d) None of the above
(c)

As more surface area per unit volume
will face the fatigure behaviour so endurance

limit | .

If the load on a ball bearing is halved, its life
(a) Remains unchanged
(b) Increases two times
(c) Increases four times
(d) Increases eight times
(d)
LP3=C
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The deflection of a close coiled helical spring
with 20 active turns under a load of 1000N is
10 mm. The spring is divided into two pieces
each of 10 active turns and placed in parallel
under the same load. The deflection of this
system is

(& 20 mm (b) 10 mm

(c) 5mm (d) 2.5 mm

(d)

Deflection o« ———
stiffness

D%n
2~ N (Number of turns)

As number of turns comes to half of its original
value, so deflection reduced to half and by
using it in the parallel system, stiffness
increased to double from its previous system,
so deflection further gets halved.

Hence, deflection of the new system,
o' = S =2.5mm
4

Find the dynamic load carrying capacity of a
roller bearing if the shaft rotates at 1500 rpm,
radial load acting on the bearing is 6 kN and
the expected life for 90% life of the bearing of
8100 hours.

() 6 kN (b) 54 kN
(c) 54000 kN (d) 60000 kN

(b)
K
c
=5
w
K = 3 for ball bearing
L, = 8100

C 6
- 3x10
L [6 103J

L = 60 NL,,
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60 x 1500 x 8100 = [

c 3)3x106
6x10

C =54 x 10% = 54 kN

If ‘w’ is the load on a cylindrical journal of
diameter (d) and length (]), then bearing
pressure is

20
(@ d?
w

© —
(d)

. W
Bearing pressure = d

§ -iron occurs in the temperature range of
(a) Between 400°C to 600°C

(b) Between 600°C to 900°C

(c) Between 900°C to 1400°C

(d) Between 1400°C to 1539°C

(d)

'$' iron occures in b/w 1400 to 1539 °C

Y -iron 910 to 768 °C and 768 to 910°C it is
autenitic phase.

Tensile test performed on Universal Testing
Machine (UTM) actually measures

(a) True Stress and True Strain

(b) Young’s Modulus and Poisson’s ratio
(c) Engineering Stress and Engineering Strain
(d) Load and Elongation

(d)

UTM’'S are generally equipped with an
automatic stress strain plotting system which
gives engineering stress and strain for a given
amount of load and gauge length of piece by

the use of this mathematical results can be
calculated as load and elongation.
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The process which does NOT improve the
fatigue strength of a material is

(a) Shot peening of the surface

(b) Electroplating of the surface

(c) Polishing of the surface

(d) Cold rolling of the surface

(b)

Electroplating introduces tensile residual
stresses in the surface. These tensile residual

stresses enhance the magnitude of overall
tensile stresses acting on the component

during service, hence | the fatigue strength.

Which of the following are the advantages of
polymer composite materials?

1. Higher Specific Strength

2. Higher Specific Modulus

3. Higher Corrosion Resistance

4. Higher Residual Stresses

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

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

(@)

Advantages: 1. Higher specific strength

2. Higher specific modulus

3. Higher corrosion resistance

4. Low residual stresses.

Stainless steels are highly corrosion resistance
due to the presence of
(& Chromium

(c) Molybdenum (d) Nickel

(@)

Chromium formed cromiumdioxide (Cr,O,) on

stainless steel body which is corrosion
resistent.

(b) Manganese
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Packing efficiency of Body Centered Cubic
(BCC) crystal is

(a) 0.68 (b) 0.74

(c) 0.50 (d) 0.65

(a)

In BCC 68% of total volume is occupied by
atoms.

For the sprue shown below what should be
the area at point 3 in order to avoid aspiration
effect? Given area at point 2 = 125 cm?.

IlOcm
2
250m
3

(@) 79.05 cm? (b) 105.84 cm?
(c) 66.81 cm? (d) 96.82 cm?

10
" 125 V35

flO
A, = 125x% 35

= 125 x 0.5345 = 66.81 cm?
Spring back during the sheet metal operation
is caused because of the

(@) Release of the stored energy during the
elastic and plastic deformation

(b) Release of the stored energy during the
plastic deformation
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(c) Release of the stored energy during the
elastic deformation

(d) Excess energy that was utilized during
the forming process

(c)

Springback is the amount of elastic
deformation a material has to go through
before it becomes permanently deformed or
formed. It is the amount of elastic tolerance,
which is to some extent present in every
material.

In computer aided part programming by
Automatically Program Tool (APT), “COOL NT/
ON” is a

(a) Geometry Statement

(b) Motion Statement

(c) Post Processor Statement

(d) Set up Statement

(c)

COOLNT/ON: coolant fluid to be turned on
FEDRAT/4.5 (Feedrate for the foot in inch per
min)

SPINDL/850 (Spinde rotation speed)

Above all are post processor statement.

An orthogonal cutting operation is being
carried out under the following conditions :
Cutting speed = 2 m/sec

Depth of cut = 0.5 mm

Chip thickness = 0.6 mm.

What is the chip velocity?

(b) 2.4 m/sec

(d) 1.66 m/sec

(a) 2 m/sec
(¢) 1 m/sec
(d)
VA
cos(6—a) sind
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Low helix angle drills are used for drilling holes

in
(a) Plastics (b) Copper

(c) Cast steel (d) Carbon steel

(c)

Low helix angle preferred for drilling a hole in

hard and brittle material as helix angle (V)

rake of cutting edge | . Hence cutting edge
becomes stronger.

In Ultrasonic Machining (USM) process the
material removal rate will be higher for
materials with

(a) Higher ductility

(b) Higher fracture strain

(c) Lower toughness

(d) Higher toughness

(c)

In USM, brittle fracture is responsible for

removing material, so toughness of job piece
should be low.

Which of the following represents the type of
fit for a hole and shaft pair? Given that hole

+0.04 +0.060
= 50" mm and shaft = 50*%%* mm

(b) Loose fit
(d) Interference fit

(a) Clearance fit
(c) Transition fit
(d)

Lower limit of shaft = 50.041

Uper limit of hole = 50.04

As upper limit hole < lower limit of shaft
So it is interference fit.

Web: www.iesmaster.org
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For machining ceramics, glasses and plastics,
which method is NOT applicable?

(2) LBM (b) AIM

(c) EDM (d) USM

(c)

EDM: It is used for cutting any material that
is electrically conductive. Glasses, ceramics
and plastics are non electric conductor.

A comparator for its working depends on
(8) Accurately calibrated scale

(b) Comparison with standard such as slip
gauges

(c) Optical device

(d) Limit gauges

(b)

a comparator for its working depends on

comparison with standard gauges. Standard
gauge such as slip gauges etc.

In machining processes, the percentage of
total heat generated in shear action is carried
away by the chips to the extent of

(@) 10% (b) 25%

(c) 50% (d) 80%

(d)

In the entire heat generated, 80% of total heat
is carried away by the chip. About 10% is

transferred to the tool and remaining 10% is
retained by the work piece.

Group technology brings together and
organises

(8) Parts and simulation analysis

(b) Documentation and analysis

(c) Automation and tool production

(d) Common parts, problems and tasks
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(d)
Group technology brings together and
organize common parts, problems and tasks.

Which of the following layout is used for the
manufacturing of large aircrafts?

(a) Product layout

(b) Process layout

(c) Fixed position layout
(d) Combination layout

(c)
Fixed position layout is used for manufacturing
of large aircraft.

The leaving basic variable in simplex method
is the basic variable that

(a) has the lowest value
(b) has the smallest coefficient in the key row
(c) has the largest coefficient in the key row

(d) goes to zero first, as the entering basic
variable is increased

(d)

The variable which is replaced is called the
leaving variable and the variable which is
replaces, is known as entering variables. The
variables of basic solution that are assumed
to be zero are called non basic variables. All
the remaining variables are called basic
variables.

Material handling and plant location is
analysed by

(a) Gantt chart
(c) Travel chart

(c)

A travel chart is a simple table that is useful
where there are multiple and (possibly
irregular) movement b/w places. It is a
variation on the checksheet, indicating
movement from and to any combination of a
given set of solution.

(b) Bin chart
(d) Emerson chart
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In PERT and CPM network the dummy activity
(&) Consumes time

(b) Consume resources

(c) Is used to preserve the logic

(d) Is a real activity

(c)

A dummy activity is an activity added to a
project schedule as a placeholder. A dummy
activity is intended to show a path of action in
a project activity diagram an is employed when
logical relationship b/w two activities can not

be linked by showing the use of arrows linking
are activity to other.

The following measurement are carried out
by internal state sensors of the end effector
(a) Position

(b) Position and Velocity

(c) Velocity and Acceleration

(d) Position, Velocity and Acceleration

(d)

Internal sensors measure the robot’s internal
state. They are used to measure position
velocity and acceleration of robot joint or end
effectors.

In a microprocessor, RISC stands for

(&) Restructured Instruction Set Computer
(b) Redefined Instruction Set Computer

(c) Reduced Instruction Set Computer

(d) Regional Instruction Set Computer

(c)

RISC - Reduced instruction set computer is a

type of microprocessor architecture that utilize
a small, highly optimized set of instruction.

Which of the following provides anti-clockwise
and clockwise rotation about the vertical axis
perpendicular to the arm?
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(a) Shoulder swivel (b) Arm sweep
(c) Wrist bend

(b)

Arm sweep provides anticlockwise and
clockwise rotation about the vertical axis
perpendicular to arm while elbow extension
provides radial movement (in and out) to the
manipulator arm.

(d) Elbow extension

PLC operates on following signals

(a) Digital (b) Impulse

(c) Analog (d) Frequency

(a)

The PLC of a computer operates with digital
instruction in binary code of ‘0’ and ‘1'.
However field sensors produce on electrical

signal in proportion to the effect they are
monitoring (analog signal)

A disc of radius 30 cm is rolling without slip
with angular velocity of 10 rad/s on a horizontal
surface. Which of the following statement is
NOT true?

(&) Linear velocity of all the points is different
(b) Speed of all the points is different
(c) Acceleration of all the points is different

(d) Linear velocity of all the points touching
the horizontal surface is zero

Web: www.iesmaster.org
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V,=0
ieV-Rw=0orV=Rw
So, linear velocity of all points are different V.
=0

The ratio of magnitude of linear momentum
for two objects having mass 30 kg and 10 kg
respectively with equal kinetic energy is

@) \E (b) (3)?

1 2
© 3 (d) (ﬁj
(©)

P2
Kinetic energy K=—
2m

B
2my;

Py
K, 2m,

According to question,
K =K,

A

Py
P,

Condition for stable equilibrium of a
conservative force system in terms of potential
energy U is

(@ sUu=0ands’U=0
(b) sU=0ands°U>0
() sU=0ands’U<0

(d) sU>0ands’U=0
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Ans. (b)
For stable equilibrium

R = —400N + 400N
6 = 90 angle b/w both vector

So, magnitude is = 242x200 = 400v/2N

d2u . A simply supported beam of length |, carries
l.e 5u =0 and 6_x>o or positive a load w(x) = w(x) over the entire span.
Maximum bending moment in the beam at x

will be

Four forces having magnitudes of 200N, 400N,
600N and 800N respectively acting along four
sides (1m each) of a square ABCD as shown @ 3 (b)
in figure. Determine the magnitude and
direction of the resultant force from A along I\/_

the line AB. O @

400N » Q

C . Atwo member truss ABC is shown in figure.
The axial force (in kN) transmitted in member
AB is

Al — 1m —>

800N A B
0
(@) 400+/3N, 3.2m from A

(b) 400/2N, 2.5m from A

c) 300+v2N, 2m from A
© V2 (a) 40 kN (b) 10 kN

(d) 300+/3N, 2.5m from A () 20 kN (d) 30 kN
Ans. (b) . (¢

200N

B

The resultant force for 4 vectors in xy direction

are 10 = BCsin6
600N — 200N = —400N (in —ve x-direction) 10

800N — 400N = +400N (in +ve y-direction) BC sin®

So, the net resultant force vector is AB = BCcos0
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sino®

10cot6

1
10x— =20
0.5

If the propeller of an aeroplane rotates
clockwise when viewed from the rear and the
aeroplane takes a right turn, the gyroscopic
effect will

(a) Tend to raise the tail and depress the nose

(b) Tend to raise the nose and depress the
tail

(c) Tilt the aeroplane about spin axis

(d) Have no effect

(@)

The engine of an aeroplane rotates clockwise
direction when seen from the rear of tail end
and aeroplanes takes a turn to right. The effect
of gyroscope couple on the aeroplane will be
dip the nose and raise the talil.

A man is climbing up a ladder which is resting
against a vertical wall. When he was exactly
halfway up, the ladder started slipping. The
path traced by the man is

(a) Parabola (b) Circle

(c) Ellipse (d) Hyperbola

(b)

When the primary direct crank of a
reciprocating engine positioned at 30°
clockwise, the secondary reverse crank for
balancing will be at

(a) 30° anticlockwise (b) 60° anticlockwise

(c) 30° clockwise (d) 60° clockwise

(b)

» C0S20

Secondary free = mrw -

in opposite direction of primary force.
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A thin uniform rod of length L and mass M is
free to rotate in vertical plane as shown in
figure below. The time period of its oscillation
in vertical plane is

_ L
(@ T=2n ,_29
L
T=21 |[—
(©) ﬁ,/ E

(b)

o [
(b) T=2r 39
o [
(d) T=2n a9

\} mg(

3xmg€/2

\/Z

rod — 3

A 60 kg man is weighed by a balance as 54
kg in a lift which is accelerated downwards.
The acceleration of the lift is

(a) 1.26 m/s? (b) 1.98 m/s?
(c) 0.98 m/s? (d) 1.76 m/s?

(c)

weight of man =60 kg = m
54 x 10 = m(g — a) = 60 (10 — a)
60a = 600 — 540 = 60
a=1m/sec = 0.98 m/sec
g=98
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Smallest and largest natural frequency of a
n' degree freedom system are o, and o,
respectively. Approximate natural frequency
estimated by Rayleigh’s and Dankerley’s
methods are o, and o4 respectively. Which
of the following statements is true?

(8 o <o, and oy <o,
(b) o, <0, and oy > o,
(€) o, >w;and oy > o,

(d) o, >wn;and oy < o,
(d)

A thin spherical shell is subjected to an
external pressure p,. The volumetric strain of
the spherical shell is (where, d is the diameter
of shell, t is the thickness of the shell, E is
Young’'s modulus of elasticity of shell material,
M is Poisson’s ratio of shell material)

p.d

@ e e (1=n)

(5—4p) ®) e

3p,d
4tE

-3p,d

e W

(1-2u) (d)
(c)

l
e

<~

.t
Here, oy :Gy =0,=0g

Sy
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Hoop stress/ longitudinal stress

Pressure force by fluid < resisting force due

to hoop stress

P x %dz < ogndt

—<o
at = °

Pd

% = g

So, from equation (i)

Pd
& = g2

When there is a sudden increase or decrease
in shear force diagram between any two
points, it indicates that there is

(a) No loading between the two points
(b) Point load at the two points

(c) Uniformly varying load between the two
points

(d) Uniformly distributed load between the two
points

(b)

P P

'

A TB C

(Beam point load at two point A & C)
S.F

A [ ]
P |B ©

Maximum shear stress in a solid shaft of
diameter D and length L twisted through an

angle 9 is t. A hollow shaft of the same
material and length having outside and inside

D
diameters of D and 2 respectively is also
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twisted through the same angle of twist ¢.
The value of maximum shear stress in the
hollow shaft will be

8
@ O

4
() (d) =

co
L
Co_ 2
L D
For hollow circular shaft

T
— F lid shaft
r For solid sha

or,

co

Here as material is same so, modulus of
rigidity of both shaft will be same i.e ¢c'=C

A spring used to absorb shocks and vibrations
is

(a) Torsion spring (b) Conical spring

(c) Leaf spring
(c)

Leaf springs are made up of a number of
leaves of varying length but of equal width
and thickness placed in lamination and loaded
as beam. Because of such arrangement they
are used as shock absorber and vibration
absorber. Used in car, automobiles viz truck
etc.

(d) Disc spring

Two shafts of equal length and similar material
in which one is hollow and other is solid are
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transmitting same level of torque. If the inside

2
diameter is 3 of the outside diameter of the

hollow shaft, the ratio of weight of hollow shaft
to weight of solid shaft is

() 0.642 (b) 0.358
(c) 0.732 (d) 1.444

(@)

_ T 3
Toolid = ETd

Where D = Dia of solid shaft

T D0 D!
T = —X1
hollow 16 D0

D, = Outside dia of hollow shaft

Considering t (maximum shear stress is
same)

Y 3 Y 65 3
— xtxD —x1tXx—D
ST 16 81 °

65 3
D? = 57D8; D = 0.929D,

w, = weight of solid shaft = pX%XDZ L .(i)
w,, = weight of hollow shaft
pX%[DS —DﬂxL
n_5 2 ..
= pxzxngoxL ..(ii)

By equation (i)/(ii)
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5
1
1
5

WS
—= _ 2 0642

So, W, 5

For the state of stress of pure shear 1, the
strain energy stored per unit volume in the
elastic, homogeneous, isotropic material
having elastic constants — Young’'s modulus,
E and Poisson’s ratio v will be
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2 2
@) TE(l+o) (b) ;—E(lﬂ))

(c) i(lﬂ)) (d) i(2+o)
E 2E

@

6,=1, 0,=-T1, 63=0

U= %[rz +(—r)2 = 2or(—r)}XV0|Ume

T2
= —(1+v)xvolume
2E

1:2

so, ¥ _ T3,
volume 2E
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