101.

TEST - III : GENERAL ENGINEERING (MECHANICAL)

In a homogeneous, isotropic elastic material,
the modulus of elasticity £ in terms of G and
K is equal to :

| n 2KG g 9KG
() G+3K. (B) 3G+K
c 3K+ G D 6KG
(© 3IG+K (D). K+3G

162.

103.

In a composite bar the rtesultant strain
produced will be

(A) sum of the strain produced by the
individual bars
(B)

?
®)

Two springs of stiffness k&, and k, respec-
tively are connected in scries, what will be
the stiffness of the composite spring?

difference of strain produced by the
individual bars |
same as the stress produced in each bar

T (A) ki_ﬂ_ B) j;’_:k_"'k_ /
ky +k, kik,
(C) k=k+ky (D) k="kyky

104.

105.

A solid shaft transmits 44 kW power at
700 rps. Calculate the torque produced

(A) 10 Nm (B) 100 Nm
(C) 600 Nm (D) 60 Nm

What are the equilibrium conditions to be
satisfied for a particle applied with a system
of non-coplanar concurrent forces ?

(A) ZF,=0 and £F,=0

(B) XF.=0, 2F,=0 and M, ,.=0
(C) ZF,=0, ZF,=0 and XF,=0

(D) XF,=0, IF,=0, IF,=0,
ZMOZMO nd XM, =0

same as the strain produced in each bar

-106.

/‘B’

107.

108.

109.

As per first law of thermodynamics, when

any system confined within a- boundary is |

carried through a series of operations such

that the final state is same as the initial state,

then

(A) the net work transfer is higher than the
net heat transfer

net heat transfer

(C) the net work transfer is equal to the net
heat transfer

(D)

higher than the net heat transfer °
Enthalpy is calculated as the

(A) sum of internal energy and the product '\

of pressure and volume of the system

®)
©

of pressure and density of the system

difference between the internal energy
- and the product of pressure anc! density

of the system

difference "between the internal energy

and the product of pressure and volume

of the system

The area below the p—F diagram of a non-
flow process represents

(A) heat transfer (B) mass transfer -
(C} work transfer {D) entropy transfer

A heat engine is a device that operates on a
thermodynamic cycle
(A) to convert the

(D)

heat supplied into

complete work energy under reversible

conditions

(B)
(C).

plete work energy under all conditions
to produce useful work from the heat
received from a source and also rejects
the remaining heat to the sink under aII
conditions

to produce useful work from the heat
received from a source and also rejects
- the remaining heat to the sink under

rever51ble conditions

(D).
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110.

Sub-cooling in a vapour compression cytle-
(A) decreases the required work and
" refrigeration effect
" (B) increases the required work and
refrigeration effect
(C) increases the required work and

)D)

lll.

112.

I3.

114.

115.

116.

decreases the refrigeration effect
does not affect the required work and
increases the refrigeration, effect =

An ideal flow of any fluid must fulfil the
following i
(A) Boundary layer theory A

(B) Continuity equation -~

(C) Newton’s law of viscosity L
D) Pasca.ls law :

If w is the specific weight of the hqmd and h
the depth of any point from the surface, then
the pressure intensity at that point will be
(A) By wh /|

(C) wh D) hiw

The stress-strain relation of the newtoman
fluid is

(A) Hyperbolic
(C) _Linear

(B) Inverse type
(D) “Parabolic .

"When a vertical wall is subjected to pressure:

due to liquid on both sides,
pressure is the of the two pressures.
(A) Sum (B) Difference "

(C) Arithmetic mean (D) Geometric mean

the resultanp

A flow in which each liquid particle has a
definite path, and the paths “of individual
particles do not cross each other is called
(A) Steam flow {(B) TUniform flow
() rStreamlix}g flow . (D) Turbulent flow
A fluid is said to be ideal, if it is

(A) inviscous and incompressible _- -

(B} inviscous and compressible

(C) viscous and compressible

(D) viscous and incompressible

117

118.

119.

' \\120.

121.

122,

(A)

(B) higher surface tension -

)

D) p]74=£—2p~;A-l (p-——> density)
. - N 2 -

Newton s law of v15cosny 1S a relaﬁonshml
between » g~

pressure, velocity and temperature
shear stress and rate of shear strain ~
shear stress and velocity <J

rate of shear strain and temperature -

®B)
(©)
(D)
The coefficient of dfscharge of an onﬁce
varies with :

(A) Reynolds number
(B) Weber number .
(C) Froude number
(D) Mach number

In manometer a better ]1qu1d comblnatlon is
one having .

(A) lower surface tension .~

(C) high viscosity-f ~
(D) low viscosity — -

A micromanometer with
called as .

(A) inverted manometer = -+
{B) differential manometer

(C) closed tube manometer
sensitive manometer

inclined tube is

Hydrometer is used to determine
(A} density of liquids

(B) specific gravity of the Irquld
(C) flow of liquids

(D) relative humidity

Continuity equation for a compressible fluid

v

is -
(A) 4,F,=4,V,
(B) pA4YV =p, 4V, (A— area)
AV AV, :
©) o, ,022‘ (V' — velocity) -
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123.

124.

126.

\ €

127.

129.

130.

- (A) heat energy to kinetic energy o~

. (C) heat energy to potential energy -J~

For the same maximum temperature in ‘the
cycle, the average temperature of heat,
addition of a Rankine cycle compared to that .

of Camnot cycle is ‘ _
(A) lower " {B) higher . B N
(C) same (D) not related

If a reheater is added to a Rankine Cycle,

then usually,

(A) the net work and eﬁic:ency increase /

(B) the net work and efficiency decrease ¢ 5

(C) the nét work remams same  and A
efficiency increases

(D) the net work increases and efﬁcwncy
remains same - M

The Babcock and Wilcox 'bo_ilef is considered
as a )

(A) natural convection fire tube boiler

(B) forced convection fire tube boiler .
(C) natural convection water tube boiler »
(D) forced convection water tube boiler

Boiler accessories are used to ensure

(A) . improved performance i/ ¢ <

(B) safe operation @

(C) . easy maintenance: J:J PRIy

(D) automatic control k '

The Benson boiler has

(A)/ two drums — one for water and another
for steam .

{B) a horizontal steam ‘drum. _

(C) a vertical steam drum

(D) no steam drum

For air compressor, least work 1nput will be
needed if the compression is

(A) isentropic {B) 1sothermal

(C) polytopic (D) hyperbolic
Rotary compressor. is best suited for

(A) large quantity of air at high pressure
{B) small quantity at high pressure air

{(C) small quantity at low préssure air

(D) large guantity of air at low pressure

N

131.

- (D)

132.

133.

134.

(B)

135.

" aircrafts because

(B)

Steam nozzle converts

(B) kinetic energy to heat energy .
(D) potential energy to heat energy & °
The degree of reaction of a stearn turbine is the
ratio between the enthalpy drops in

(A} moving blades and that in the stage
(B) moving blades and that in the nozzle
(C) in the nozzle and that in the moving]
blades

in the nozzie and that in the stage

The expansion process in the throttling device
of a vapour compression cycle is

(A) isothermal process

‘adiabatic process

isenthalpic process."

isentropic process’

©
D)
Lowering the evaporator pressure in a vapour
compression  cycle
(A) decreases the required work and COP
(B) increases the required work and COP
(C) increases the required work and decreases
o~ the COP
(D) decreases the required work and increases
the COP
In ammonia-water vapour absorption refrig-
eration system
(A) ammonia is the refngerant and water is
+ absorbent I *
ammonia is the absorbent and water is
refrigerant —F
both ammonia and water are refrigerants
both ammonia and water are absorbents/

©)
(D)
Air refrigeration is preferably used in

(A) it uses air that is available in plenty in
the atmosphere —

it has high COP .

its weight per ton of refrigeration is. low
it is cheaper e J . -

(B)
(©)
(D)
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136.

137.

- (A) 0-05%

138.

139.

What is the ratio of maximum tangential
stress (o,) and maximum radial stress (o) of
a solid disk flywheel ?

’ (o)

(A) c—‘ =0-5 (B) —:=1-0
(o) g

© g =15 D) 5 =20

The cone angle of a pivot bearing is 1ﬁcreased
by 2%. The maximum load carrymg capamty at
the bearing will increase by -

(B) 1%

(C) 05% (D) 0%
Why are gear teeth made harder 7
(A)~To avoid wear '
(B) To avoid pitting

(C) To avoid abrasion

(D) To avoid tensile strength

A structural member subjected to an axial

" compressive force is called

140.

141.

- 142,

(A) beam (B) Column
(C) frame (D) strut
Volumetric strain of a rectangular  body.

subjected to an axial force, in terms of linear
strain e and Poisson’s ratio u, is equal to
(A) e(1-2u) (B) e(l-w)

©) e1-3p) (D) e(1+y)

Torsional rigidity of a solid circular shaft of
diameter 4 is proportional to '

(A) d B) & () 4} (D) 1/d*
Two shafts, one solid and the other hollow,

are made of the same materials and are
having same length and weight. The hollow

. shaft ‘as compared to solid shaft is

(A) More strong
(B) Less strong
(C) Have same strength /

(D) None of the above

144,

145.

146.

147.

148.

the equilibrium of the body applied wi

(D)

The point of contra-flexure occurs only in
(A) Continuous beams -

(B) Cantilever béams

(C) Overhanging beams

(D) Simply supported beams "

Which of the following theorem is used fo

three concurrent coplanar forces ?
(A) Varignon’s theorem

(B) Lame’s theorem

(C) Pythagoras theorem

(D) Hamilton theorem

A body of mass 5 kg accelerates at a constant
rate of 2 m/s? on a smooth horizontal surface due
to an external force acting at 30° with horizontal,
The magnitude of the force is

(A) 10cos30N (B) 10sin30N
(C) 10/cos 30N (D) 10/sin30N

In case of a circular sectlon the sectzon
modulus is given as

(A) nd?16 B) zrd3/16

(C) nd*/32 D) nd'64

Leaf springs are subjected to
(A) '
(B)
©
(D)

bending stress
tensile stress
shear stress

COmpTEssive stress

The strength of the beam mﬁinly_ depends on
A)
(By
1(®)

centre of gravity of the section
its weight

section modulus /

bending moment
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149.

150.

151.-

152.

153.

154,

According to Bernoulli’s equation Z}/ 156.
2
(A) Z+-1~J-+X— = constant
2 157.
®) z+L2_Y _ constant
W 2g
2 .
(O) Z—§+;—g = constant .158.
P W :
o Z W 2g constant
The length of the divergent portion of
venturimeter in comparison to convergent 1~ 159,
portion is ' ‘
~ (A) less
{B) more
(C) same .
_ (D) more or less dependmg on capadity 160.
Orifice. meter is used for measurement of -
(A) Temperature (B) Pressure
(C) Rate of flow (D) Viscosity
When Venturimeter is inclined, then for a
given flow it will show { 161.
(A) less reading
(B) more reading
(C) same reading
(D) inaccurate -reading
A Manometer is used to measure
(A) Discharge 4— (B) Pressure ‘162,
(C) Volume (D) Temperature &
During the opemng of a valve in a pipeline,
the flow is .
(A) Steady L. (B) Unsteady
(©) 163.

I55.

\@1{‘7& @ ol

Uniform AL _ (D) free vortex

Water at 20°C is flowing through a 20 cm
diameter pipe. Take kinematic viscosity of fl
water at 20°C =0-0101 stoke. Assume that
the changes from laminar to -turbulent at |
Re =2320. The critical velocity will be

(C) 111-7 cm/s (D) 0-117 cmi/s

(A) 1-117 cm/s (B) 11-17 cm/s /

(C) Elasticity

Froude number is the ratio of inertial force to
(A) Gravitation force (B) Surface temsion
(D) Viscosity

Any change in load is adjusted by adjustmg
following parameter on turbine

‘(A) Absolute velocity (B) Blade veloc1ty/
(C) Net head , (D) Flow , '

Kaplan turbine

(A) 1is used where high head is available
(B) has poor part-load efficiency -
(C) has inlet adjustable guide vanes
(D) has adjustable runner blades _
The speed of an imaginary turbine, identical
with the given turbine, which will develop a
unit power under unit head, is known as
(A) Normal speed (B) Abnormal speed
(C) Unit speed (D) Specific speed
In a centrifugal pump casing, the flow of
water leaving the impeller is

(A) Rectilinear flow

(B) Radial flow

(C) Free vortex motion

(D) Forced vortex motion

The efficiency of a centrifugal pump is
maximum when its blades are

(A) Bent forward

(B) . Bent backward

(C) Bent forward first and then backward
(D) Bent backward first and then forward

To avoid cavitation in centrifugal pumps

(A) Suction pressure should be low

(B) Delivery pressure should be low

(C) Suction pressure should be high

(D) Delivery pressure should be high .
Loss of energy per unit volume due to
friction- in case of flow through a pipe at
length L and diameter D is expressed as

—

s ® (5%
©) 4 ( } (D) 4/(%){“’;’2)
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150.

151,

152,
' (A) HH YSATH

153.

154,

155.

(A) z+£+f- = Frarn
5] W 2g
(B) z+§—;—él=ﬁzmim_
. 2
© Z—§+;’—g = Frraie
2 .
(D) Z—%—;— = i
égﬁtﬁztﬁaxﬁmrﬂmﬁgami}awmﬁm
&+ v feraft A & 7
(A) =H
(B) ftrk
(C) wu™
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AT ?

(A) T9HH B) T

(C) o918 &l & (D) A

Zf2 Tt g gon v 2, & Fife war
¥ for g «~ gwiom ¢

(B) fuss gars
(C) €A 93iH (D) T YSATR
Ao 9 T FoRaek o & foe e s & 2

(A Tamsl (B) T

(C) I - (D) A
wmﬁm%@ﬂ%ﬂmmm
wWare? )

a) &R (B) R

(C) &= (D) ¥y wita

T 20 cm =ME T 99 ° 9REf 200 @ W
varfza @ @ 2 1 200 W e R gg naw
AT = 0-0101 ek 8 1| WA <fifae s wllm
aﬁgwmﬁtrﬁaﬁqke—zno%la:rﬁm

3 feean g ?

(A) 1-117 cmm/s
(C) 1117 cov/s

(B) 1117 cmis
(D) 0-117 cr/s

156.

157.

158.

 (B) THH 3709 fIe NN gl it 2
Igta RS e

159,

160.

161.

- 162.
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164.

165.

166.

1\37.
%

168.

 169.

Gy

©
. (D)

(C) 600, 40%

(B)

In an isothermal process, the heat transfer is

-

less than the work transfer
(B) equal to the work transfer - .

less than or equal to the work transfer
more than the work transfer

A heat engine receives 1000 kJ of heat and
produces 600 kJ of work. The amount of heat

rejected in kJ and the efficiency percentage

of the engine, respectively will be

(A) 400, 40% . (B) 400, 60%,

(D) 600, 60%

The efficiency of a Camnot Engine depends on
(A) the nature of the working fluid e c}‘\
(B)
©)
D)

the capacity of the engine "4
the temperature limits of the workir:i
fluid )

In case of S.I. engine to have high thermal
efficiency the fuel air mixture ratio should be
(A) lean '
rich ¢

mrespective of mixture
chemically correct

©)
™
For the same output, same speed .and same ¢

compression ratio the thermal efficiency of a -
two stroke cycle petrol engine as compared to

that for four stroke cycle petrol engine 5
(A) more

(B) less

(C) same as long as compression ratio is

same

D)

same as long as output is same

The chemically correct stoicheiometric ratio

for petrol is
(A) 14-8:1
©) 18:1

B) 11:1
@) 15:1

the duration of working of the engme ,oL
- 172,

170.

- 1YL

The mean effectlve pressure of an Otto cycle
is the ratio between -
(A) the net work produced and the clearance

. volume
(B) the net work produced and the swept
* volume
(C) the net work produced and the cylinder
volurne
(D) the net work produced and the crank
case volume
The Otto cycle thermal efﬁc1ency, with usuail

notation, is given as, where r 1S compression
ratio and ¥ is the adiabatic index

(A no=1-r"" (B py=1-r

1Y 1
(©) no=1- (7|J/ (D) 770=1_“[;?]

For the same inlet condition and compression
ratio, the efficiency of an Otto cycle is
(A) lower than that .of the diesel cycle

" (B) lower than or equal to that of the diesel

cycle
(C) higher than that of the diesel cycle

- (D) higher than or equal to that of the diesel

173.

174.

175.

_ pressure

cycle
At triple point, there are .
{A) . three constant thermodynarmc properties
(B) three states of matter. in equilibrium -4

(C) three or more modes of ‘energy transfe
(D) three degrees of freedom o~

As the pressure increases, the satoration
temperature of the vapour

(A) increases

(B) decreases

(C) increases first and then decreases

(D) decreases first and then increases

The difference between the temperature of

‘the superheated steam and the liquid-vapour

saturation temperature at the corresponding
is known as - :

degree of superheat

extent of superheat

approach to superheat

limit of superheat

{A) the
(B) the
(C) the
(D) the
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(B) 400, 60%
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(D) Frlr e 6 qTeEE
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176.

177.

" (A) metacentre

The

Metacentric height is the distance between
(A) metacentre and water surface

(B) metacentre and centroid

(C) metacentre and centre of gravity ',/

(D)  metacentre and centre of buoyangy /

centre of gravity of the volume of the
liquid displaced by an immersed body is
called

/.

(B) centre of buoyancy
- {C) centre of gravity
(D) centroid
. =
The ratio of actual measured head to head

178.

imparted to fluid by impeller for a centnfugal

. pump -is known as

179

(A)

181.

(A) mechanical
(C) manometric

(B) volumetric .
(D) impeller
The process used for relieving the internal

stresses previously set up in the metal and for
increasing the machinability of steel, is

(A)
(B)
©
(D)
The process of making hollow casting of

desired - thickness by permanent
without the use of cores is known as

die casting

slush casting
pressed - casting
centrifugal casting

—

normalising —
full annealing -~

process annealing
spheroidising

B)
©
D)
According to Indian standard specifications, a

plain carbon steel designated by 40C8
that the percentage of carbon content is

(A) 0-04 (B) 035 to 0-45
(C) 04 to 06 (D) 06 to 0-8

(

mould

182.

183.

184.

A moving mandrel is used in

(A) wire drawing (B) tube drawing
(C) metal cutting ' (D) forging

Crater wear takes place in a single’ point
cutting tool at the
(A) flank

(C) face

(B) side rake
(D) tip

The relationship between tool life () and
“cutting speed (V) is expressed as, where n

t/ﬁnd C are constant

188.

186,

(A)

187.

"188.

(A) V'T=C
(C) ¥T"=C

(B) WT=cC
D) TV=0

Black colour is generally painted on
(A) oxygen cylinder &} ‘

{B) acetylene cylinder *

© hydrogen cylinder }-
() None of the above

Consumable electrodes is used in
carbon arc welding /

B \

©)
(D)

The directional solidification in ‘casting can
be improved by using

(A) chills and chaplets

(B) chills and padding

(C) chaplets and padding

(D) chills, chaplets and padding

The
(A)

submerged arc welding
TIG arc welding .
MIG ar¢c welding’ J

purpose of chaplets is
Just like chills to ensure directional
-solidification
(B)
©)

) to join upper and lower parts of the
moulding box

to provide efficient venting
‘to support the cores
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189.

- four

-190.

(©)

191.

192,

193.

(B) Deep groove ball bearing

The centre of gravity of a commplex Ik in a
bar chain mechamism will experience
No acceleration r
Only linear accelerstion

Only angular acceleration )

(D) Both linear and amgular acceleration
The power from the engine to the rear axle
of an automobile is transmitted by means of
(A) Worm and worm wheel ,_

(B) Spur gears *

Bevel gears —

Hooke’s joint -

(A)
(B)
©

o)
The
(A) (B) 20° to 30°
(C) (D) 60° 1o 80°

In railway axle boxes, the bearing wsed is
(A) Cylindrical roller bearing -

10° to 20°
30° to 40°

L
(C) Double row spherical roller bearing

(D) Double row self-aligning ball bearing

When the sleeve of a Porter govemor moves
upwards, the governor speed

(A) Increases
(B) Decreases ¢
(C)} Remains unaffected

r

(D) First increases and then decreases

194.

When the load on engine increases, it
becomes necessary to increase the supply of
working fluid and . when the load decreases,
less working fluid is required. The supply of
the working ﬂu1d to the engine is controlled
by a .

(A) D-slide valve

{(B) Governor _

(C) Meyer’s expansion valve

(D) Fly wheel

included angle for the v-belt is wsually " |

|

195.

196.

(©)

197,

198,

199,

200.

For high speed engines, the cam follower

should move with

(A) Uniform velocity

(B) Slmple harmonic motion /

(C) Uniform acceleration amd retardation

(D) Cycloidal motion

The minimum required centre distamce of two

mating spur gears is decided bamed om

(A) Surface compressive swemgth of the gear
' matenal

(B) Bending strength of the gesr —:'lal/

Ultimate strength of the gess msSerial”

(D) Fatigue strength of the prwr wmsterial /

Which of the following bemrimgs cam take

large thrust loads ?

(A) Deep-Groove ball bearimg .~

- (B) Filling-Notch ball bemrmg -

(C) Self-aligning ball bearimg <
(D) Angutar-Contact bearimg
A cofter joint is used to commect twe mds

“which are in

(A)  Tension only

(B) Compression only

(C) Tension and Compressiom culy
(D) Shear only

Which of the following staicessnsss *tﬁng
‘mitre gears’ is correct ?

¥ N

_These are employed for

(A) minimum back-lash
(B) great speed reduction 3 _
(C) equal speed -

(D) minimum axial thrust 3-

Regarding journal bearing wader film
lubrication condition, which of the following

. silatements is correct ?

Frictional resistance is

(A) directly proportional to the pressmse
(B) independent of the area

(C) proportional to the speed of rotstion
inversely proportional to the viscesity of
the lubricant

SPACE FOR ROUGH WORK

JA 2015/Page 30



189.

190.

191.

192.

193.

194.

mﬁﬁﬁmﬁn%waﬁﬁw :

gm ? .

(A) % v 3l

(B) ¥ad Yuws e

(C) Hat Sl v

(D) Haw w sl o T

e sidnima ¥ 71 & ol R o ufe
fop AraEl @ oRa Bt @ 7

(A) THua FivRm (B) TR e

(C) <ada fer (D) gwaﬁg

vase % fo siedsht S0 Hrqr:qam foran
R ®?

(A) 10°@20°
(C) 30° W 40°

(B) 20°® 3o°
D) 60°H 80°

o <0 gl IR, Frw TR F i = =
fFisam g ?

(A) VTRBR T SAha

(B) TR @iagR @ SERT

() &0t I Mo Jer SR

(D) Tel 4R 9 @ T wie safin

e el N3 TR Y o S iSRG 8
A e a9 7

(A) ¢ IR Q

(D) UE wgdt & i wedt @

mmmﬁﬁzﬁm%?ﬁmmiﬁ’r 1 200

| O 9T oETEE @ AT 2 o 9| e we

ran 2 @ w0 Seied o H EwEEa gar |
%twﬁmmﬁm%@ﬁmﬁ _,

g7

195.

196.

ﬁnﬁmﬁm%%@ ha@nﬁﬁﬁ
- FERERY ?

(A) WU AN

(B). & gwit nfd &

(C) TUH U 3 TEH

(§8)} W’Tﬁ

aﬁsﬁwﬁmﬁ#wﬁmmzﬁ

;.;ﬁsaasaantﬁaaﬁam% ?
L) e gt B g " wms
@ Prr wrnfl Y w9 gmed :

(C) firm wmaft 1 = wme

. (D) . fre ammh o ifa gt

197.

ﬁamaﬁaaaq-mmmwﬁam
A gHar & ?

(A) TR @Y T 9t agRn

(B) WU WiEeR dfd ST

(©). T Tww we

- 198.

) Fvix Gah I

'aﬁaﬁgwuﬁnﬁﬁm’raﬁsﬁsﬁ%%ﬁ

foran e & S

C(A) FES A E

199,

® N Had gdisd 4 g
(C) St Fadt o Nt wefieT # &/
(D) S hae e § g

‘mrgex frll” % dey § SH-91 HYA 98 3 7
¥ Ffquemuem d?
(A) ) =G TT

(B) At ufe w9 =

(C) TEF

(D) =g s woiE -

‘m(ﬁrn)ﬁgqaﬁf@ﬁﬁaﬁa%qﬁn%

GEu W -dr HUE GE R ?

Tor Wik

(A) @9 TE % I A A

B) T 9l ad @i

(A) D-EATEE dred (B) TR ©) aﬁihnﬁr%eagmaﬁ@m%
(C) T ot @ el (D) TfeuTe® sk ) ﬁ'ﬁaﬁaﬁm%ﬁqﬂaaﬂmﬁaﬂr%
v:qaamiaai%rqm'

JA 2015/Page 31



