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MECHANICAL ENGINEERING

If the cross-section of a member s
subjected to a uniform shear stress of
intensity g - then the stroin energy stored
per umil volume is equal o (C = modulus
of rigidity)

a 2q°/C

b 20/

c qz-"ZC

d C/2q°

For a4 linearly elastie,  isotropic  and
homogeneous  matenal, the number of
elastic constants required 10 relate stress
wnd stran is

o, twop

b three

¢c. four

d six

The state of stress at a pomnt in a looded
member 5 shown in the fGgure The

magnitude of maximum shear stress is
£, = 40 MPs
‘“ = 30 My |

O, == A0 MPa
e tu;-wm

g 10 MPa[IMPa=

b 30 MPa

c S0 MPa

d 100 MPa

A rod of )

axis pussing through
rod  The extension
rod due 1w centrifugal
¢ s the weight of the rod per
d m 1s the angular velocity of
f the rod

el gl

Wi f gl
Sl T
d 3egbie'wl’
The unit of elastic modulus 15 the same as
those ol
i stress. shear modulus and pressure
b strain, shear modolus and force

.

I afl®

¢,  shear modulus, siress and lorce
d. stress. strain and pressure
In the case of an engii
under umdirectional  stress
direction. the Poisson’s
{svmbiols have the usual

& £ 78

b. & /a,

(LA B8

of elasticity and

s

respectively. The modilis
the marerial is

10° MPa

= 107 MPa

8375 = 10" MPa

d. 0.9469 « 107 MPa

A beam carries a unilformly  distributed
load and is. supported with two egual
overhangs as shown in figure A. Which
one of the following comectly shows the
bending moment diggram for the beam?

A circular shaft fixed ot A hos diameter [
for halFof s length and diameter V2 over
the other half, What is the rotstion of C
relative 1o B if the rotanon of B relative to
Ars 001 radian”?

B T
=i
[ l2—p— 12—

a 0.4 radian

aahashaani e B
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b. 0.8 radian

¢ |6 radian

d. 32 radian

Il two shafis of the same length, one of
which is hollow, transmit equal forques
and have equal maximum stress, then they
should have equal

a. polar moment of inertia

b polar modulus of section

¢ diameter

d. angle of twist

A 02 mm thick tape goes over a
frictionless pulley of 25 mm diameter. If E
of the material is 100 GPa, then the
maximum stress induced in the tape is

&

a 100 MPa
b, 200 MPa
¢ 400 MPa
d 800 MPa
The ratio of circumferential stress to
longitudinal stress & thin cylin
subjected to internal hydrostatic press

a

- 4

B: 2

d 4

The ends of the |
leaf spring are made
order o

a. obtainvar

b permit o act a5 a
over

¢ ha bending moment in each

R constant throushout the
of the leaf
sider the followmg charactenstics
The coting edpe is normal (o the
cutting velocity
2 The cutting forces occur in two
directions only.
3. The cutting edge is wider than the
depth of Cut
[he  characteristics  applicable
orthogonal cutting would include
a land2
b land3

2af|3
c. 2and3
d ,2and3
The time {in minutes) for drilling a hole s
given by
i Dreph of” the hode -+ b

 Feed » RPM

Where 'h’ is the
a length of the dnll
b drll diameter
¢ Mute length of the drill
d. cone height of the drill
Major operations in the gfalt
steel balls used for Ball B
below

1. Oil lapping

2. Cold heading

3. Annealj

4 Hard ¢

3 i

T uence of these operations 15

3,541

Stroke of a shaping machine is 250 jom It

makes 30 double sirokes per minute.

Crverall average speed of operation 1s

a -3.75 m/min

b, 5.0 m/min

c. 7.5 m/min

d. 15.0mimin

Which of the following methods can be

used for manufacturing 2 meter long

seamless metallic wbes?

1. Drawing

2. Extrusion

3. Rolling

Spinning Select the correct answer using

the codes given below codes:

a land3

b. 2and 3

¢ L3and4

d 2 3and4

A standard dividing head is equipped with

the following index plates

| Plate with |5, 16, 17; I8, 19. 20 holes
circles

2, Plate with 21, 23, 27, 29, 3|, 33 holes
circles

3. Plate with 37, 39, 41, 43, 47, 49 holes
circles

For obtaining 24 divisions on a work piece

by simple indexing

examrace-com



20.

21.

hole plate 2 alone can be used

hole plates 1 and Zcanbe used

hole plates 1 and 3 can be used

. any of the three hole plates can be used

Chills are used in casting moulds to

a.  achieve directional solidification

b. reduce possiblity of blow holes

& reduce the freezing time

d. increase the smoothness of cast surface

In a blanking operation to produce steel

washer, the maximum punch load used is 2

< WN. The plate thickness is 4mm and

percentage penetration is 25, The work

done durmg this shearing operation is

a 2007

b, 400 )

e 600

. 800 J

Consider the following Lactors

. Clearance between the punch and the
die 15 too small.

2 'The fimsh at the comers of the punch
ik poor.

3. The finish at the comers of the dig is
poor,

4. The punch and die alignment s oot
proper.

5. The factors responsible for the ver

lines parallel to the axis nots
outside of o drawn cylin
would include

2 3amd 4
Tand 2
2and 4

. L3 and 4
In pos welding
acetylene

£n Ts=

&0 TE

using an oxy-
| amounl of
was 10 liter. The

ultispindle automat performs  four
operations with limes 50, 60. 65 and 75
seconds at each of its work centers. ['he
evele time (me required to manufacture
one work piece) in seconds will be
g S} 6D0ES TS5
b. (50« 60 « 65+ 7514
& 754
d T

25,

26,

27

&

29,

30.

Joff 13
To reduce the consumption of synthetic
resins, the mgredient added is
a. acceleralor
b. clastomer
c. muodifier
d. filler
Work study involves
a. only method study
b only work measurement
¢ method study and work
d. only motion study

Consider the following ad
1. Lower in-process inv
2. Higher flexibili uling in

case of machin wri
3. Lower cost i al

* process layout. the
product layout would

handling

The [following activities are o be

performed m a particular sequence for

touting 4 product

1. Analysis of the product and breaking it
down mio components requirement

2. Delermination of the lot size

3. Delermination of operations  and
processing lume

4. Taking make or buy decisions

The correct sequence of these activities 15

a L2234

b 2124

¢ 31.42

d 1,432

Consider the follow ing sitiations

1. Loads are umiform

2. Materials move relatively continuously

3. Movement rate is vanable

4, Routes do pot vary

For material Iransportation, conveyors are

used when (he prevailing conditions

melude

a L3andd

b. L2and4

c L2and3

d 23and4

A systematic job improvement scguence

will consist of

1. Motion Stady
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33,

34

35

36

Time Study

Job Enrichment

Job Enlargement
n optimal sequence would consist of

1,2 3and 4
h. 2.1 3and4
e 3.1.2 and+4
d 3.4 land2
Money required for the purchase of stores,
payment of wages etc 18 known as
4. Block Capital
b Reserved Capital
¢ Authorized Capital
d Working Capital
Fixed investments for manufacturing a
product in & particular year is Rs 80,000/~
The estimated sales for this period is Rs.
2,00,000/~ The vanable cost per unit for
this product is Rs 41 If each unit is sold at
Rs. 20/- then the break even point would
he
a 4,000
b. 5000
¢, 10,000
d 20,000
If orders are placed once a month to meet
an annual demand of 6.000 units. then
avierage inventory would be
a. 200
b, 250
¢ 300
d 500
The reading of the p
a vessel is 25 heric
pressure 15 1.03 bar alue of g is
981 m/s’ Thefabsolute pressure in the
vessel 18

e s

fitted on

a4 23.97Lbar

: of gases expands form 003 m’
0,06 m' at a constant pressure of | MPa
absorbs 84 kJ of heat during the
rocess. The change in internal evergy of
the mixture is
a 30kl
b, 54 k)
c R4k
d 114k
Match List | with List U and seleci the
correct answer using the codes given
below the lists

37

38

k|

40

dol |13

List1
A. Mechanical worlk

i)
B [f S0
C Zeroth Law
D. H-TS
List 1l
1. Clausius-Clapeyron eyuation
2. Gibb's equation
3. High grade energy
4. Concept of temperature
Codes:

) I 3 @
b 3 - Z q
C. - 2 |

& 2
‘ruuh 1-2-3, @ system
s heat and does 60 kJ

ATonE the path 1-4-3 it does 20
ee figure given) The heat
Fluring the cycle 1-4-3 is

3 3

i

> 4

w

a - 140kl
b. -80kl
¢ -40k]
d —060k]

In a eyelic heat engine operating between a
source temperature of 600°C and a sink
temperature of 20°C. the least rate of hear
rejection per kW net output of the engine
15

a 0460 kW

b, 0,505 kW

¢ 0588 kW

d. 0650 kW

In a steam condenser, the partial pressure
of steam and air are 0.06 bar and 0.007 bar
respectively The condenser pressure is

a 0067 bar

b 0,06 bar

¢ (0053 bar

d 0007 bar

The given figure shows the varialon of
force in an elementary system which
undergoes a process during which the
plunger position changes form 0 to 3m. If
the internal energy of the svstem at the end

examrace:

com
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43,

of the process is 2.5 J higher, then the heat 45
nbsorbed duning the process is

(Y] S
N

a 15)
b 20)
e 254
d. 30
The fundamental umt of enthalpy 15

c. ML'T® 10

d ML'T?

Increase in entropy of a systeim represents
i merease i avalallity of energy

b. increase in temperature

¢ decrease in pressure

d. degradation of energy

A Carnot engine receiving heat at 400 K
has an efficiency of 25%. The C.O.P.of a
Camot refnigerator working between the
same temperature limits 1s

a.

e bad i =

Iy
i

i,

The corree rmmlmin%

Rankine cyvcle on a 1-5 dia

Sof 13
The efficiency of a reversible cyvelic
process undergone by a substance as
shown in the given diagram 1s

1500

a 040
b 055
c
d

- D66
(8. 11]
Otto cycle efficien

r.‘;ncla efficigmg for

than Diesel
SAME COmpression
ause, in Ot eyele
ol constan| volume

wim temperature 15 higher

@@mﬂnﬂ 1s lower
1sothermal :ﬁ'mmcy of a

reciprocating compressor is defined as
sctual woek done during compression
isothietmal work done dunng compression
adinbate work done during compression
isothermal work done duning compression
1sc thermal work done during compression
aetugl work dene dunng compression
stthenmal work done durig conipiression
aciual work done dunng adinbatic compression
Motch List | with List Il and seleat the
comect answer using the codes given
below lists
List 1
Al

T

om
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50,

q
T
3 P
_._...’.5

List 11

I. Vapour compression cycle using
expansion valve

2 Bell-Coleman cvele (gas compression
cycle)

3 Vapour compression cyele using
expansion engine

Codes:

A B E
a I 2 3
h. 2 3 |
(&) 2 l 3

In the sbsorpion refngeration cycle the

compressor of the vapour compression

refrigeration cycle is replaced by

4 liguid pump

b. wenerator

¢ absorber and generator

d. absorber, liquid pump and generator

The C.OP. of a Camol refrigeration cycl

decreases on

a decreasing the difference in opegatin
lemperatures

b, keeping the upper tempern
and increasine the lower te
¢ increasing the upper il
keeping the lower tUI constant
i increasing the up fure and
rature

decreasing the low

Desert coolers aly sunable for hot and very
diry outside i ints Decause

8 walen ted in the spray

b h added nor removed from

depression (t — t') is very

large quantty of air can be conditoned
auditoriwm, the heal generated due to
e oeeupants and the electrie lights and
other equipment 15 100 kW The rate of
generation of excess maisture is 60 kg/hr.
If an air- condiioner 1% supplying
conditioned air 1o the auditorium at the
rate of 500 m"/min, then the sensible heat
factor (SHF ) for the auditorium is
a 027
b, 040

5.

35

54

¢ the temperature

ol |13

c 073

d 095

A room dir 1s at 4 DBT of T, and relative

humidity ¢ The effective {emperature ol

the room is

a the temperature a1 which the room air
i saturated but gives the same feeling
of comfort as the actual state o
rENIE @i

b. the temperature at which the
is at 50% relative humidi
the same fecling of z
actual state of the rooy

is completely but
Feeling of comf L
the room i

actual state of

the bypass factor for an

itioning equipment signifies

ormance of the equipment,

s factor for an air-conditioning

uipment signifies the fraction of

ambient air mixed with the air 1o be
conditioned.

3 Bypass factor for an ar-conditioning
equipmem signifies the fraciion of the
air to be conditioned coming in comact
with the conditioning surface.

Of these stalements

a | and 3 are correct

b. | and 2 are correct

¢ 3 alone is correct

d. 2 aloneis correct

It is desired to condition the outside air

from 70% RH and 45°C dry bulb to 50%

RH and 25°C. dry room condition. The

practical arrangement would be

a cooling and dehumdification

b. dehumidification and pure sensible
cooling

¢ cooling and humidification

d dehumidification

Consider- the following statements

| Boilers rated above 500 MW are not
necessanly supereritical boilers

2. Power plant boilers are generally onee-
through boilers.

3 Blow down at regular intervals is done
o remaove solids.

Of these statements

a 1, 2and 3 are comrect
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58

59

61

b, 1and 2 are correct

¢ 2and 3 are correct

d 1 and 3 are correct

In a boiler, feed water supplied per hour is

205 kg while coal fired per hour is 23 kg,

Net enthalpy rise per kg of water is 145 ki

for conversion 10 steam If the calorific

vilue of eoal is 2050 kI/kg then the boiler

efficiency will be

a T78%

b, 74%

¢ 62%

d, 59%

The degree of reaction of a rbine 15 the

ratio of enthalpy drop in

a moving blades to enthalpy drop i the
stage

b. fixed blades to enthalpy drop in the
stage

¢ moving blades 1o enthalpy drop in
fixed blades

d. fixed blades to emhalpy drop i
moving blades

With  reference 1o supersaurated fow

through a steam nozzle, which of the

following statements are true?

| Steam 1s subjoined,

2. Mass flow rate is more than
equilibrium rate of flow

3. There is loss in availability

4 Index of expansion corres
steam conditions

5 Select the correct er
codes given beloy

Codes

a 1.2and3

land 2

sing the

ing part of a nozzle

| shocks ire likely to ooour in
the converging part of a nozzle

3 Efficiency of reaction turbines is
higher than that of impulse wrbines.

Of these statements

a. 1. Z2and 3 are correct

b 2and 3 are correct

c. | and 2 are correct

d 1 and 3 are correc

In the given figure, B, B2, 83 and B4

epresent blade passages in an impulse

Q>

\

R

4

Taf3
turbine. Consider the following statements
in thig regard

Bl B4

sl e

L L)
i i
i [
i I
[
] i
i l
] i
i i
l.
(] i
[ '
| i
1 i

| The solid line represen
variation.
2 The sohd line rep

variation.
3. B2 and B4 are rfor pasgades.
4. Bl and B3 are ages.

algments

e turbine rotor efficiency will
maximum value of 05 cos® a

e @y, is the nozzle exit flow angle, if

the

a. blades are equiangular

b blade velocity coefficient is unity

¢ blades are equiangular and frictionless

d.blade solidity 15 0.65

Energy conversion takes place only n one

row of nozzle blades and later the steam

glides over the rotor and guide blade rows

in the case of

a. DeLaval turbine

b. Rateau turbine

¢ Parson’s turbine

d. Curtis jurbine

In a 50% reaction lurbine stage, the

tangential component of absolute velocity

at rotor inlet is 537 m/s and blade velocity

is 434 m/s, The power output in kW per kg

of steam will be

a 302

b, 282

¢ 260

d 248

Q 65 Which of the ollowing statements

1. Soot blowers are used generally in il
fired boilers

2. There will be at least three safety
valves on the boiler drum.
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3. Recuperative heating s better than
regenerative heating m the case of air
pre-heaters.

Sclect the correct answer using the codes

given below codes:

a 1 2and3

b, |and 2

¢ 2apd3

d. land 3

Match Last T with 1T List and sclect the

comeel  answer usmg (he codes given

below e lists

List]

A, Propeller turbine

B Tangential turbme

C. Reachon is zerd

D, Reaction turbine

ListIl
I, Tmpulse wurbine
2 Kaplan turbine
3, (ias wrbine
4. Pellon turbine.
Ciniles:

A B C D
a. 3 2 I b |
b. 2 | 4 -
[ 2 44 1 3
. 3 4 2 1

A jel 0 water issues from a noz
velocity of 20 m's and 1
normally on a at plate movingSwe
it at 10 mis. I the cross-y

the jet is 0.02 m” and il of water
is taken as 1000 k e foree
developed on the plate

4 10N

b. 100N *

e 1000,

of Pelton turbing installed in a

ower plant. the. gross head

i5 the vertical distance between

ay and tail race

aonr level and turbime mlet

2. forebay and turbine inlet

d. reservoir level and tail race

The moderator used in a last breeder

nuclear reactor 1

a. graphite or liquid sodium

b. graphite or beryllium oxide

¢ graphite, Tiguid sodivm or beryllium
oxide

i none of the above

T,

TE

73,

T4

5

8ol13
Mateh List T with List 11 and select the
comreet answer using the codes given
below the lists
List 1 {Turbines)
A Kaplan turbine
B. Francis turbme
¢ Peltom wheel with smgle jet
1. Pelton wheel with two or more §
List 11 (Specific speeds in MKS uni
1. 10to 35

2. 35060
2 60t 300
4, 300 Lo 10O
Codes:
A B c
i, 3 2 4
b, 2 4 3
-~ 2 ‘1 3
. 2 1
A pling belongs to the

bsorbing machings

er developmg machings

iy gencrating maching

d. energy transfer machines

For pumping molasses, it is preferable to

employ

& reciprocaling pump

b. centrifugal pump with double shrouds

¢ open impeller pump

d. multistage centrifugal pump

In the case of a centtifugal pump.

cavitations will occur if

a. it pperates above the minimum mnet
positive suclion head

b, it operates below the minimum  net
positive suction head

. the pressure at the inlet of the pump is
above the atmospheric pressure

d. the pressure at the mlet of the pump is
equal 1o the atmospheric pressure

A circnlar dise of radius ‘r" is submerped

vertically in a static fluid up to a depth *h°

from the free sorface. IC b > 1, then the

position of centre of pressure will

8. bhe directly proportional to h

b. be inversely proportional to b

e, be directly proportional o r

d. not be a function of h or ¢

Il & cylindrical wooden pole. 200 cmi in

diameter and 1 m m height is placed in a

pool of water m a vertical position (the
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78

i)

specific gravity of wood s 0.6), then it B0
will

a float in stable equilibrium

b fioat in unstable equilibrium

¢ foat in neutral equilibnium

d start moving horizontally

An inclined manometer inclined at 30" to

the horizontal, measures the pressure
differential between two locations of pipe

carrying water If the manometric liquid is

mercury (specific gravity 13.6) and the
manometer showed a level difference of

20 em, then the pressure head difference of

water between the two tappings will be g1
8 [26m

b, 1.36m

t 25Tm

d 272m

An open tank contains water to a depth of

2 m and oil over it w a depth of | m If the

specific gravity of oil 1s 0.8, then the

pressure intensity at the imterface of the

two fluid layers will be

a, 7848 Nim’

b 8720 N/m®

¢ 9347 Nim®

d 9750 N/ m’

Consider the following statements F

body totally immersed in a fluid.

I the weight acts through the
gravity of the body

2. the up thrust acts

<

of the body
OFf these statements 83
a. both | and 2 HIEI]'@
: i is false
b is
frie
af veloaty u and v along
irections in a 2-D fow
incompressible fluid are
p==Trgin
W=rel; =] - &4
M=y, e
4 oa=hery vexyp=yi

Those which would satisty the confinuity
equation would include

a |.2and3

b. 2, 3and4

¢ Jdand 4

d land2

ol |5
A simple Pitot wbe can be used to measure:
which of the following quantities?
1 Static head
2. Datum head
3 Dynamic head
4. Friction head
5. Total head
Select the correct answer using the
given below codes:
a |.2and4d
b 1,3and5
¢ 2, 3and4
d 2 3and5

Flow takes place at JWn mber of
1500 i two differ@ur pipge with relative
roughness of 0,001 2. The fnetion

factor
a willb in®he case of pipe with

relatly s of 0.001
b. er in the case of pipe
Ryving Blative roughness of 0.002
: e same in both the pipes

he wo pipes cannot be compared
the basis of data given

A fluid jet i1s discharging from a 100 mim

nozzle and the vena contracta formed has a

diameter of 90 mm It the coeflficient of

velocity is 095, then the coefficient of

discharse for the nozzle is

4 D85S

b 08I

c 05025

d. 07695

The shear stress in turbulent flow is

a linearly proportienal too the velocity
eradient

b. proporticnal 1o the sguare of the
velocity gradient

¢ dependent on the mean velocity of
Aow

d. due to the exchange of energy between
the molecules

As shown in the given figure, a buller of

mass m and initial veloeity ¥ hits M and

gets embedded into M

com
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Assertion  (A) Just before and  afier

collision, the total limear momentum of m

and M together 18 conserved only in the

hiorizontal direction and not in the vertical

direction,

Eeason (R): The total Kmetic ensrey of m

and M together is nol conserved.

4. Both A and R are true and B 35 the
correct explanation of A

b. Both A and R are true but R 1s not a
comect explanation of A

e Aos trus but R s fabie

d. A ts false but B is true

Assertion (A A cam and follower is an

example of a higher pair

Reason (R) The two cloments have

surface conlacl when the relative motion

takes place,

a. Both A and R are true and R 1 the
correct explanation of A

b. Both A and B are true bul R is not a
correct explanation of A

¢. A s true but R s false

b A false but R is true

Assertion (A). Every rofating shaft has

whirling speeds.

Reason (R): Feeentricity  of rolies

rotating shatts 18 unavoidable.

a, Both A and R are true and B
correct explanation of A

h. B{H—h A Iﬂll RL are tn]ﬁ
correct explanation ol

n the ulbimate
ing matenials,
concentration  ma

A nnd R are true and R 18 the
> explanation of A
Both A and R are true bat K is not a
correct explanation of A
¢ A true but R is false
i A false bul R is troe
Assertion (A): In a loaded beam, if the
shear force diagram 15 a swaght lme
parallel to the beam axis. then the bending
moment diagram s a straight line inclined
to the beam axis.

29,

a1,

a2

1ol |3

Reason (R); When shear force at any
sgetion of @ beam 15 zero or changes sign,
the bending moment at (hat section s
Maxiimum.
a. Hoth A and R are true and R s the

correct explanation of A
b, Both A and R are true but B is not a

correel explanation of A
e M true but Ros false
d, As false but B s troe
Assertion (A): The characteristiffe
High Speed Steel is its red homiges
Reason (R): Chromivm adl
Speed Sted promote

{8 but R is truc

) Cemented carbide ool lips

yduced by powder metallurgy.

(R Carbides cannol be melled

and cast

a Both A and B are true ond R s the
correct explanation of A

b. Both A and R are true bul R 15 not a
correet explanation of A

e Ais lrue bul R is False

d. A s false bul R is true

Amerhtm {A); Gang process chart is an aid

in studymg the activities of a group of

people working together.

Reason (R); Gang process chart analyses

the evele or routine followed by each

member of the gang,

a. Both A and R are true and R 15 the
cornect explanation of A

b. Both A and R are true bul R is nol a
correct explanation of A

e Avie e but B s Talse

d. Ak alse but B is true

Assertion [A). Job shop production leads

i large work-m-process inventory,

Reason (R): Jabbing production 1s used (o

manufactuie  medium  demand  variety

pmduﬂmﬂ
Both A and R are true snd R s the
correct explanation of A

b. Both A and B are rue but B i3 not o
correct explanation of A

e Adstruebut R is flse
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5.

2

d. A isfalse but R is true

Assertion (A)| FIFO rules for sequencing

are accepted easily by all as il appears fair

Lo all

Reason (R). FIFOQ rule is optimum for

mest scheduling situations.

a Both A and R are tme and R is the
correct explanation of A

b. Both A and R are true but R is not o
correct explanation of A

A s true but R is false

d A is false but R istrue

Assertion (A). Although a heat pump is a

refrigerating  system, the coefficient of

performance differs when it is operating

on the heating cvele,

Reason (R) 1t is the condenser heat thal is

useful (the desired effect) nstead of the

refrigerating effect

a Both A and R are true and R is the
correct explanation of A

b Both A and R are true but R is not a
correct éxplanation of A

& As true but Ris false

d A is false but R is true

Aszsertion (A) Freon-12 is odourless and

its leakage cannot be easily dete

However, it is preferred in comfort &

conditioning

Reason (R) It is almost impost

Freon 12 leakage v anafl a

goncenalion
d. Both A and R are
correct explanatio

15 the

e Risnota

wirbine power plant’
turbine and compressor

RJ In & gas turbine power plant, a

ortion of the wrhipe work is

suimed by the compressor

a. Both A and R are true and R is the

correct explanation of A

b Both A and R are true but R is not 4
correct explanation of A

¢ Aistrue but R is false

d. A is false but R 18 true

Asserion (A) For the same hmits of

boiler pressure and temperature. the

specific steam consumption of ideal

98

L

1ol 13
Carnot cyele is less than that of ideal
Rankine oycle
Reason (R) For the same limits ol boiler
pressure and temperature, Carot eyele is
mare efficient than Rankine cyele,
a Both A and R are true and R is the
correct explananon of A
b. Both A and R are true bui R is
correct explanation of A
¢ Aistrue but R is false
d. Asfalse but R is true
Assertion (A). Entropy
reversible adiabatic proce
Reason (R): There |
adiabatic process,
a Both A and R
planation 07 A

correct

) eavy rod AB of length L and
W s hinged & A and fied 1o a
t W, byastnngat B

2 mass less siring passes Over a
frictionless  pulley  (of negligible
dimension) at C as shown in the fgure. 1T
the rod s in equilibrium at horizontal

configuration, then

a Wi=w

b. W, W2

e Wi=2W

d W =Wi2

A uniform boom AB (see miven [gure)

pinned at A is held by the cable BC i the
position shown.

Il the tension in the cable i1s 200 kuf, then
the weight of the boom and the reaction of
the pin a8t A on the boom are respectively

examrace-com
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a4 300 kef: 100 3 ket 30°
b 400 kgf: 100 /3 kgf, 60°

¢ 300 kgl 200 3 kel 30°

d 400 kgt 200 3 kel 60°

A weight W is supporied by two cables us
shown in the given hgure The lension i
the cuble moking angle 6 will be the
minimum when the value of 8 is

105

[
3F
43"
Ll U
An elevator weighing 10,000 kef attams an
upward velocity of 4 m/s i two seconds
with umform aceeleration, The tension in
the cable wall be approximately

a  R000 kgl

10,000 kgf

12,000 kef

20,000 kef

body in motion will be suhbj

ariole’s geceleration when 111

cnTe

IlH&

T e r'::-!:-.ﬂr

L

- g - 17
and radivs 7 s

g ol stiffhess ‘k" During

the disc rolls on the ground

al  from  some  stretched

the centre of the disc will execute

. 2
-

108,
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A wheel of centroidal radius of gyration
k' 15 rolling on & horizontal surface with
comstant veloeity. It comes across  an
obstruction of height "h™ Because
rolling speed, 1 just overco
obstruction. To determinate v.

use the principle(s) of conse

(1D
Id
f

gy Mnd angular momentum

wrapped around o Cyvlinder of
rand mass ‘m’ as shown i the
figure. 1T the cylmder is released
Frnm rest, the velocity of the cylinder, after
it has moved thmu@ a distanee *h” will be

b

a 3zh

b Jeh

-4 dgh/1

d ,,‘ghr' i

Consider the following statements

1. A round bar in a round hole forms a
tuming pair.

2. A square bar m a square hole torms a
sliding pair.

3. A wvertical shaft m a footstep bearing
forms a suceessiul constramt

OF these stalemems

a. | and 2 are ¢orrect

b. 2and 3 are correct

e | and 3 are correct

d. 1,2 and 3 are correct

The connection between the piston and

evlinder in @ reciprocoling  engine

carresponds 1o

a  completely constramed kinematics pair

@.

|

2

com
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112

b incompletely constramed  kmematics 115
pair

¢ successfully  conslraned  Kmemalics
paie

d. single link

A bieyele remmns stble m nmnmg

through a bend because of

A gYFOscopic sction

b. Canoles acceleration

¢. centrifugal action

d. radius of curved path

The Whitworth quick retum mechanism is _
Formed in a shder-crank chain when the V6.
#. coupler link is feed

b. longest link s a fixed hink

e shder -1 a fixed lmk

. smallest link is a fixed link

For an mvolutes gear. the ratio, pitch circle

rudivs’  bane circle madios s ( is the

pressure angle)

n s

N ey 117
C

. cosecd

The most suitable, bearing for carrying
very heavy loads with slow speed 15

i hvdrodypamic bearing

b, ball bearing

¢ toller bearing 118.

A hydrostatic beaning
Thrust bearmgs of the slidin
often provided with multip
bearmg pads of the it
conlinnows  annular

order to

thrust

L 2
adjustments 1o shail

MOTe Non- 119,

le “lubricating oil o come into 120,
with the total bearing arca
EW motor using six vee bells 15 used

alter s month of continuous running, then

a. the broken belt is to be replaced by a
similar belt

h. all the bells are to be replaced

¢, the broken bell and two adjacent belts
are 1o be replaced

o the broken bell and one adjacent bell
are Lo be replaced

3 diameter of the shafl

13of13
Static balancing 1 satisfactory for low
spead rotors, bul with increasing speeds,
dynamic balancing becomes necessary.
This is because, the
8. unbalanced couples are caused only at
higher speeds
b, unbalanced forces are not dangerous at
higher speeds
¢ effects of unbalances are propo
1o the square of the speed
d. effects of unbalances
proportional to the sp
The assumption of vis
practical vibrating sy
4. one of reality
b. 10 make the u
equation linear
¢ @sulting  differential

differential

of the maximum dynamic
due o a dyvnamc force to the
on doe to the stalic force of the
magnitude is called the
displacement ratio
deflection ratio

force factor

d. magnification factor

For effective vibration wsolation. the
natural frequency o, of the svstem must be
(i 15 the forcing frequency)
a vl

b w

e, 4w

d. 1m

A reed type tachometer uses the principle
of

a. torsional vibration

b, longitudinal vibration

e, transverse vibration

d. damped free vibration
Consider the following statements
The eritical spead of a shafl is altected by
the

l. eccentnicity of the shalt
2. span of the shaft

-

OF these statements

1 and 2 are correct

1 and 3 are correct

2 and 2 are correct
1.2 and 3 are-correct

mo T




