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Ina differential manometer, a head of 0.5 m
of fluid A inlimb 1 is found to balance a

head of 0.3 m of fluid B in limb 2. The
atmospheric pressure is 760 mm of mercury.

The ratio of specific gravities of A to Bis - -

(a) 0.25

) 06

(¢} 2

| Cen_si'.cier' ;the'feiiewing'preeesses':

1. Extension of a spring

2. Plastic def'on'natlen ofa materla! _
3. Magnetzzatmn ofa matenai exhnbztmgr

hysteresis

| "Wh:ch of ‘the above processes are
- irreversible 7 _

(8 land2 only/

by land Jonly -
(¢} 2and3only

(4 1, 2aﬂd3' -

" Which of the feliewmg statements are.
correct for a throttling process ? '

. Itis an adiabatic steady flow preeess'

2. ‘The enthalpy befereand aﬁetthrettimg o

is same -

3. In the process, due to fall in pressure v
' the fluid velocity at outlet i is always *

-more than my velocity, -
(a) land 2 only .
(b) 1 and 3 enly
(c) 2and 3 enly ) B
(d) L,2and3 .j X o -

A heat engine receives heat at the rate of -
2500 kJ/min and gives an output of
124 kW. Iis thermai et‘flc;enc& 18, nearly
(a) 18%

by 23%

- N0
L&t EAL W]

(d) 30%

One reversibleheat engine operates between
1000K and T, K and another reversible heat
engine operates between T K and 400K, If

~ both the engines have the same heat input

and output, then the temperature T mus{
- be equalto: -

@) 827K
(b)) 6325K .

() 6828K

: (d) 73'2.5 K

a Conszder the feliowmg statements ior

. -1set§zermal process :

Change in internal energy is :zem

2. Heat transfer is 2810

: Which of the above szaiemeets zs!ate
- cotrect ? '

{a) loniy/
NG Zonly
) Bothland2

() Neither 1 -nm- ';

v A system of 100 kg mass. undergoes a«em

- progess in wh:eh its _specrf‘ ¢ entropy -
m_ereases from 0 3 kJ/kg'K 1004 kJ/kg' K.

?ﬂ*ﬁ%_ﬁ‘;‘rf Qundmgs -df-‘ecmases
75 kJ{K. The process gy,
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9. Which one of the following statements is

correct during adiabatic charging of an ideal

gas-into an cmpty'cy_iindct from a supply

main ?

(a) _‘ The specific enthalpy of the gas in the |

| 'suppiy main is equal {0 the specific
o enthalpy of the gas in the cyhndcr
- (b) _"I'he spemf ic enthalpy of the gas in the

supply main 1s equai to the spemf ic

1nternal_ energy of the gas in the

cylznder '
(c} The qpeczf' ¢ mtemal energy of the gas

. in the supply main is eq‘uai to the

spec:ﬁc enzhalpy of the gas zn the '

| cyilnder

(d)y The specific mtcmai cnergy of the gas E
in thé supply mam is equal to the

- speczﬁc mtema! encrgy of the gas in
B the cyiznder

2(} Con51der the foilcwmg systems T
-1“;. g An eicctnc heater |

comiitdie -
L it -

2-'I : Agastarb st

3. A reclprocatmg compresso:

_ The steady flow energy equatzon ¢én be

tems‘?

applzed to'wluch of ths: above sys A

R

.

12,

R reverszbzhty ofacycle:

- Consider the foIH()w-ing statemééts-

2. Atachange of phase, it can be used to

. (b) 2 gmd 3 Qniy

1. ~ The P and T of the workmg substancc

2. Al the processes, takmg piace inthe

: thch of the above condltions are comct ‘7 -

pertammg o Ciapeyron equation ;

1. Ttisusefulin estimating properties izkc
enthalpy from other. measurable

s g e 8 2
k}i ﬁJ%JW& LR T

find the latent heat at a given pressure

3. It is derived from the rélationshipi

CRCIE

Which of the above statemcnts are correct‘?
(a) 1 and 3 en}y

(¢) land2onlys
(@ 1,2and3 |

Consider. the following conditions for the

must not differ appreczabiy, fromthose |
of the surrovndmgs at any state in the-
process : ’

PR

cycle, must be extrcmeiy slow

il .

3. ~ The working parts of the engine must -
“be friction-free o




13. A Carnot engine operates betvyéen' 300K 16, Which of -the following statements
and 600 K. If the entropy change during heag - pertaining to entropy are correct 7
caddition is 1 k JIK, the work produced by | ‘1. The entropy of a system reaches its
_ - minimum value when it is in a state of
ff efifi o ?’L | }?ff O equilibrium with its surroundings
D QTN T 2. :'Entrc'py is conserved in ail reversible
®) 20061 &y, o ® processes
() 300 'kl/ \',/ /‘ .3, "Entropyof asubstance 1s least in solid
@ 4001(} . o -_:-phase
I S 4. Entropy ofa solid soiutzon Is not zero-
1000 ki/s of heat is transferred froma - -at absolute zero ‘em?mtm'e
constant temperature heat reservoir @ .' 1,2and3only -
s maiﬁ_fained at 1000 K to a System at a () 2,3and4only
§ constant temperature of 500 K, The . (© 3 and4only
‘ | temperature of the surroundmgs is 300 K. | | '-__.(.d) '--1 2 3 ancM
%  The net loss of available energy as a result - The maxnmum work developed by a cicsed
' of ﬂ'llS heat transferis: &“ - N cycle used in a gas turbine plant when it is
@) 450Kklis >~ e ' _ workmg between 900 K and 289 K and
A R - e ,;w  using azrasworkzng substance is :
,'_",(t_’) A00kdrs o '\»"“'-"’ @ Ukkg \J;B\
- © 350K)s «m(b) zzwkgi*;ii-f- ST A |
(d) Qlkjlkg o S Q-
15 T‘he effects of heat transfer from a hlgh _ . SR
e temperature body toalowtemperature body 18 Conszder the follow:ng statemenis |
o are: L o f 1‘_. Gases have a very: Iow crmé"‘é’l'-' o
.o o temperatre . -@:s,"“‘%f?ﬁ“*-‘*f ‘ L
1. The energy zs conserved o : e
: : __;'2. Gases* Can be Izc;ueﬁed by zsothenna} .
| 2. The entropy 13 not coaserved T *”’W compresszozz L -
: 3 "I"he ava:lablizty is not conserved I ’
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Thé pfopeny of a thermodynamic system
is: '

(a) A path function

{b) - A point function
{e) A auantity which does not change in
reversible process

- /@)- A quantxty which changcs when system

20

undergoes a cycl

Conmder the foilomng statements :

1. There is no change in temperatare -

whena hqmd is bemg evaporatcd into
vapour .

2. Vapourisa rmxed phase of hquidand
~ gas in the zone between saturated-

~liquid line and saturated vapour line
3 IThe saturated dry vapour curve is
steeper as ccmpared to saturated liquid
curve ona T-s diagram .

4, Theenthalpy of vaporization decreases

W

wath increase in pressure |

Wlnch of the above statements are correct 9 -

(@ 1,2 and 3 only

(B 3 and 4 only,/

™ (¢} 1,2 and 4only
| o

. - eiidde -

- iy

(d) 1,2'3and4

B e . -
2L «The performance of a smgie stag,e'

‘ rec:procatmg air ccmpressor is evaluatcd by

22. - Inatwo stage reciprocating Hir-COMpressor -
with & suction pressure of 2 bar and delivery
préssure of 8 bar, the ideal intercooler
pressure will be : :

@ 10bar e
(b) 6bar %4
{c) 4bar . S

(d)y 3bar

L D:rectwns.
_ Each of the next Eighteen ( 18) items consnsts of

two statements, one labelled as the ‘Statement

. (I)’ and the other as *Statement (I1)’. Examine

these two statements carefully and select the i
answers o these items using the codes given

. belcw :

- Codes:

(a) Both Statement (I) and Statemcnt {1 are
individually true and Statement (I1) is the
correct explanation of Statement (I) -
(b) Both Statement M and Statement (II) are
, _mdxvzdzzaiiy true but Statement (i) is NOT
~ the correct expianahon of Statement (I} = -

() Statement (I) is true but Statement (ID is-

- false « -

_(d) “Statement () is false but Stateméﬂtgl) is

meﬁﬂ?ﬁ_‘ L *‘:@%%% -

ke e

23. 'Statcn}ent @D : Clausms meqzzaizty is i
. E:_ivahd for al! cycies,_-‘.-__

RS

_;nciadzng refngeratwn'
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' Statement an

_'Statez_zient -.(I')I

2.

w{‘?}‘ﬁ e
(— - i l),,

24. Statement (I) :

(:, Statement (1) ;

: Statemgnt (I)‘ I

Statemient ( Ei)

. Statezﬁent" (I)

thermometric property
substance  may give
different readings except
at two fixed points.
Thenmodyramictemperature
scale is iﬁdependent of any
particular thermometrzc -
substance,

First lawof thermodynamics
analyses the “problem
quantiaivelywheressseson]
law of thermodynamics
analyses the problem'

qualztatlvely

Throttlmg proccss is -
revemble process. '

To prcvent knockmg in SII
englnes the end gas
shcuid have a low denszty

Pre-xgnmon is caused due
to detonatxon ‘

-Knocking i'zi"Petroi engine
~isthe auto~xgmtlon of the -
 rich mixture entering the +.u.
combustlon chamber

#Eh

Knockmg is due to hrgh e
ccmpressren rat:o. S

29,

Statement (5’.)

Staternent (1)

3{)

31

Statement (I)

o ceoled.engmes whereas

Statement "({I)

AN

Statemerzt (f)

e #g!?m&" )

.

 In Automotive Petrol

rRich mixture is required

B by pmducls b_f combustion,.

~ for air cooled engines

engines during idling
operation a rich mixture is

required (F/A = 0.08)

 because mixture is diluted

Plstoﬂ | 'te'mﬁesré'tu‘re -
prof‘ iles near full ioad are

fiattened m case of liquid -

temperature proﬁles are.
steeper |
The pxstozz temperature'
prof' ies are differem in o
nature for ilquzd cooied'- :
- and air cooled engines.
beca&se of the dlfferent_'.

_ ya_lues_ of heat__.capac_ztles_ﬁ 3

Eﬁ‘ectzve temperature is "

mdex whzch correlales L
a;m :

| the combmed eﬁ’ect of alr' L




. Siatemenf O - Commercial airplanes  36. Statement (1)
save fuel by flying at ' ‘
higher altitudes durmg

long trips.

ambient temperature and
the Camot efficiency are

fow.

In a venturim'efet,: the

33, Statement I :
| - divergent section is much-~
longer as compared to the
cenvergent sectzon

37, Statement ()

L

[

St'atemeﬁt (II)' : Flow separation o_;:curs'

' o only in the diverging \/
section of the venturimeter. -
Statemen‘i O : In Fa'nno flow, heat
'~ transfer is neglected and

SR T, T ekt - el

.~ friction is considered.
; o * Statement (I} : " In Rayletgh flow, heat
' - . transferis censxdered and
friction is ne_glected. e

In a choked flow- ina - -
convergent. divergent =~ . S s

_nozzle, ﬂOW in the | 39. Statcmen;;h(.[“)

A_ 35. Statement() :-

dzvergmg sectlon zs

K a;zwn“»

supersonic.

¢ B

Stat‘einent (H) In a: choked ﬂow in a

' .. convergent errgent

B L

4_0 Statemc;nz (1)

e ?‘

Staternent (i1} :

S'fat_emem (II) N
38. Statement(l) :

- Statement (1T) :

‘v*ﬁﬁ"" :

i - Lo - - R
Statement () : Gas engznes do . not

: Non-dimensional per-

formance curves arc’

, applicab]e 10 any pump in

the homologous series.
Viscosily Ul wales viuich
with tcmperature causmg

CdVltatlQﬂS on SUCH{}H

~ side.

- “In subsonic flow in a

diverging channel, it is

possible that the flow may

separate. o
In subsonic flow in a

 diverging channel, there is
- adverse pressure gradient
“in the channel

In a bcundary iayer'
formed by uniform flow

past a flat plate, the
 pressure gradient in the x

direction is zero. -
In a boundary layer

 formed by uniform flow
“past a flat plate the -

pressure gradient in the y

- dlrectaon is neghg:ble

- Coolant and\antifr‘ecze‘ :

e g

- referto thc same product.




41, An ideal heat engine, Opérating on a

reversxbie cycle, produces 9 kW. The engine

i Tue vokwuuiyuvuax ¥heid siiat uit: Ldiu;.um

@ 08kghr /|

. () 102kghr
%gé (C) 3{;3 _kg;th'r
%’ o .-(d)‘ 'i.'z's*k'g'mr =
| ] 42 if angle of contact of ¢ a drop of hquld is
acute, then
1 N _' _(g) ICoﬁe.sicorxz is.equal td -adheﬁion
| (b) Ct;hésibn is more than édizesiog’ '-
©) :' 'A‘dhesioz; is n-llore'than cbhesi'ozi
n (d) '- 'Both adhesion’ and coheswn have no
o connectlon Wlth angie of contact
43 The Carnat cycle is 1mpractzcable because :
SO S
: . Jar Iscfclherrnai process is veryﬁ?ast az;gm )
1sentropzc pmcess isivery siow .
'.'(b) Iscthennal prccess is vcry‘»»slow, and
?f%z:zﬁ;z;if "Wf@%

W

value of the fuel is 40000 kI/kg 7 i ,é\? wheny = 1.5 for this ideal gas ?

,-._q—r'_;.t' -

/a4, J An ideal Ofto- i:ycle works between

_“\ minimum and maximum temperatures of

Operates between 27°C and 927°C, Wbat 13 ‘7 ‘/@‘ 30{} K and 1800 K. What s the compression

i“_a‘EEO of tf_}ﬁ cycle FOr MAaximumm Work vaapu

45, Consi.der-thg'fbli‘ow;ﬁgiétatements:

L Th'e..-air' standard efficiency of an Otto
: "_-cyclé' is .:a'ﬁiﬁctitm of the ﬁr'qperties of
: '_'_-the'ﬁrofking, _ﬁub'stgncg {gas)
2 :__ Forthesame -i;oﬁ:pressiqﬁ ratio and

same input, the thermal efficiency of

e Otio eycle is?more than that of &~

" -Dlesel c:.ycie -
3 | -"The thermal ef’ﬁczency of a I)lesel

_;;yele_--'--;ncreases' with 'dccrea_se_ of cut- “‘“ﬁi@
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. 46. Consider the following statements

1. BothOtto and Diesel cycles are special
casés qf dual combustion cycle

2. Combustion f:mcess in IC engines is
neither fully constant volume nor fully
constant pressure process |

3. Combustion process in ideal cycle is

- réplaced by heat addition from internal

_ source.in closed cycle

4. | Exhaust. process is replaced by heat-_

 rejection zn ideal cycle

~ Which of the above statements are correct 9

@ 1, 2and30nly
() 3 and 4 only
(c) 1,2and4 only
(d) 1, 2 3and4

o the power consamed in pumpmg work is:
) _,__(a) 50 kW

48 In 2 two-stmice ?etroi engme fuel Eoss zs

ws it

znaxxmum aﬁ:er* SRR

.-'.A fonr~cyimder fcur~stmke SI engine _
d,eyc;ops a:_x_-on;tput of 44 kW. If the} pumping .

_ '-._Wéi'ié is 5'%' of the indicat’chbrli"aizd-i ‘
; mechamcal foss i is an additlonai 7%, then

- ,(b) 25 kW
'-_.(c) 5 0;_;_'._"’"‘w . R | -
@ 25 kv\{-w; S U e

49,

- (b) 207 kPa
(c) 192 kPa

50.

51,
| ._150 mm thlck rcfractory waH immg is
: estlmated to««be so“’ﬁwmz if the averagew

ik

In an Otto cycle, air is compressed from

'A smgle cyhnder fcur-stroke cycie oil

reads 30N If the engine runs at 600 rpm,

Aa) 33
®) 52 kW
L © 73 kW

'In a fumace the- heat Icss throzzgh the

" thermai conductlvxty of the refracmry

. materzai is 0. 05 me{( the temperature

2.2 {10 0.26 | from an initial pressure of
1.2 kg/em?. The net output/cycle is 440 kJ.
What is the mean effectlve pressure of the
cycle?

(&) 227 kPa

(d) 185 kPa -

engine is fitted with a rope brake. The
diameter of the brake wheel is 600 mm and
the rope diameter is 26 mm, The dead load
on the brake is 200 Nand the spri}ng balance

what will be- the nearest magnitude of the
brake power of the cngme ?
kW

@ 92 kW

G o

.fﬂﬂﬁ&lﬁ—k%-i'- :
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52. Unifomi flow occurs when -

(a) At every point the. velocity vector is

“identical in magnitude and direction

at any given instance
(b) The follow is 'sieady

(c) chharge through a plpe is constant

A{d) Condztaons do not change wzth at any .

tlme

L A plane wail is 20 cm thlck with an area Aof '_

i m? and has a thermal condaciwﬁy of
.'-'{).S W/m. K.A t_'emperaturi: -dliferehce of
" 100°C s im;ﬁosea across it. The_ heat flow
Cisat: | : R
(@) 150W
o 1w

© 220w
| _(d) 250 W

’ wﬁ&}g}g;

o PR %4, Hot gases ézzter 2 heat cxchangcr at 200"0

A and Ieave““’gt ISO"C The cold air cz:ters at_

T ——p— e

55. During very cold weather conditions, cricket

players prefer to wear white woolen
sweaters rather than coloured woolen
sweaters, The reason is that white wool
comparatively :

1. Absorbs less heat -from- body

2. Emits less heat to the atmosphere

 Which of the above statements zs!are -
correct 7

{a) 1only

(b) Zonly
(c) Both 1 and 2.
(d) Neither.1 nor 2

56 A pipeof 10cm d:ame’éer and 1 0 m lezzgth is

used for condensing steam on its outer
surface, The average heat transfer co¢fficient

- h; {when the pipe is horlzoatai) is n times

_ the average heat transfer coefﬁcxent h, (when
“the pipe is vez*tlcai) The value of n is:

() 244,

(b .3'34
-.(c) 443

(d) 5.34

ﬂh -F::i‘.s

gt

50 m? The overall A ,ansfer coeﬂ‘icient is"




; 58

T b

59.

R S

&1;%1@;1&\
w’Nﬂﬂ

T

61

60.

' reads 80 kPa vactum. |

“The effectweness of a counter ﬂow heat

exchanger has been estimated as 0.25, Hot

gases enter at 200°C and leave at 75°C.
Cooling air enters at 40°C. The temperature
of the air ieavmg the unit wﬂi be

Cw) 60°C

(b) 70°C
() 80°C

@ 9vc

Consndcr the fallo\mng statements regardzng

C! engirie ;

1. CL engmes are more btzlky than S. I
" engines ' S

2. . C.Jengines are more efﬁczent than S.I

engines -

: 3,_ Lighter ﬂywheeis are requzred in C L

engines -

Which of the above statements are correct ?

(a) land3 _oniy

_ -(b) 2'and 3 only.

(c) Tand 2 {}1‘21}'
(d) 1, 2 and 3

Themlai boundary 2ayer isa regzozz where :
(a)- Heat dissipation is neghglble .

(b) Inertia and convection are of the séme
~ order of magmmde L™
(c)

of the same order of magmtudef o

{d) Com:echcn and conductzon“tcrms are
of the same order of magmtude

S

A vacmzm gaage_ ﬁxed on a steam condenser

The barometer
ifi-

mdlcagg@%l 013 bar. The absolzztc pre%

Convecnen and dzsszpatxon tcrms arenm

62.

The Oz’sat apparatus gives

1. Volumetric analysis of dry products of
 combustion

2. Gravimetric anaiyszs of dry products
- of combustion .

Which of the above statements mfara
correct ?

(g) ! only
(b) 2only
(c) Bothland2 .-

) (d) Neither 1 nor.Z

63.

64

y :._‘-ﬂpg_};-z

.

A 25¢m long prlsznatlc homogenccus solid

_ floats in water with its axis vertical and
- 10 cm projecting above water surface. Ifthe .

same solid floats in some oil with its axis
vertical and 5 cm projecting above the liquid
surface, then the specific gravity of the oil--
is I '
(@ 055 .
(b) 0.65

©) 075
(d) 085

Consider the following sta;tem‘ehts_ :
The increase in metacentric height >

1., Increases stability SR

Becreases stabxhty

3 ‘Inéreases Gomfort for pas§é“ngers in a .me.

“‘“‘*%hxp

e ’

i 4 Decreases comfort for “ggssengers ina

e
MSHHILS

%
B
thh of the abcifc!_:
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65. An i.sosée}eé triangular lamina of base 1. m : 68
and height-z m is located in the water in
vertical planc and its vertex is 1 m below
the free surface of the water. ihe pc}sizi;m}
of force acting on the lamina from the free

- water surface is | |
(a) 242m
® 23m

| _'_I-'(c)"-.-Z;OOm Lk

"_*'(d) 133m

- 66 A sohd body of speciﬁc grav;ty 0.5is 10 m . gg

- long Imwideand2m h:gh When it ﬂoa’ts
_ in water with its shortest edge vertical its
" metacentric heightis:
(a) "_.O.?S m |
: "(b) 045 m
N '.'-(c) OZSm
-(d) 01sm
67 For a stcady two- dlmensmnai ﬁow the ] ”
- ‘;;;'aﬂib;r’édmponents of the ve‘Tﬁc:ty ﬁetd are
v, =-ag V= 2yand Vv, 0. The w

' rrespondmg components of acceleratzozz!'

The velomt}f of flow from a mp of 12 mm
diameter is 8 m/s. What is the diameter of
the jet at 1.5 m from the tap when the flow

is vertically upwards? Assuming that, the

jet continues to be -c-i'rc_ulaf upto that fevel.

(a) 44 mm

® 34mm -

(c) . 24 mm:

@ mm

Consider th'e'fono'wing statemens about

thermal conduchvzty

1 B Thermal cenciuctrvxty decreases w:th

mcrcasmg mo]ecular wezght N |
2. Thermal conciuctzvzty of non~meta1hc
llquzds generally decreases wath

: mcreasmg temperature

'. 3 _._-Thermai conductzvzty of gases and

R K?@N i ._ o
of soids m.%._,
mgﬂmr B




vertically. The velocity at the top (entry) is'

4 mi/s and at the lower end is 2 m/s. The
_pressure head at the top is 2 m of the oil

flowing throngh the diffuser The head loge
in the diffuser is 0.4 m of the oil: The

pressure head at the exitis ©
(a) 3.18mofoil
(®) 521 mofoil
(¢) 7.18 mof ol
() 921 mofoil
o p ¥
71. Bmmullz’s_ethon,g 5
s valid for |
1. Steady flow
2. Viscous flow
3. Encompresszble ﬂow
4. Flow along astreamhac
Whlch of the above are correct 7
@) L2and3 ‘

(b)) 1,2and4
{¢) 1,3and4
L@ 2 Yand4 - o,
i) VW: . .;hﬂ
72 Consxdcr,ﬂt?he following statemcnts

il

bsoxpgglty dcpends 0% avc lcngth
cf incident radzatzon waves ’

S

S 2.“-_ Emzssmty is dependcnt on wave
i iength of mczdent radlatmn waves |

70, A conical diffuser 3 m _long is placed

v ' o
+=—+gZ = Constant,

73. A steam turbine in which a part of ;-he‘steam
after expans.ian._is} used for _f)fdccss heating
and the remaining steam is further expanded
1D power generation is/are ! |
I, impuise turbine |
2, -Pass, {Jl;lt tz_zrﬁiné
@ tony.

~(b) 2only
© Bothland2.

(&) Neither I nor2

T

74, Two reservoirs.conneczed 'by two pipe lines

in parai lel of the same gter D and -

| _iezzgtiz Itis proposed to replace the two ?ﬁ’e

hnes bya single plpehne of the same length ..

M

wzthout aﬁgcﬁ;}g the t_g)tal discharge and loss

S

of head due to friction. The diameter of the -

: céuiv&lent pipe D, in terms of the diameter-

D,
of the ex;stxng pipe ime, —e  is:

gl - D éﬁ%ﬁi ' ]g@g%ﬁe

(@) 40 .

(b) (2)5 /‘

mh

coed




o 2.° The prfcssure-drop' in the:pzpe is |

75 A fluid jet is discharging fmm a 100 mm

76.

(a) 0971

n{}zzle and the vena contracta formed hasa

dzametcr of 90 mm. If the coefficient of

veeteoalty io 0 OR ther thp confficient of
discharge for _the nozzle is ;
@ 067
(b) 0794 R/
© 0872 J

cucuiar pzpe of a ﬁxed iength

: i., 'The fnczl{m factor is mversciy'-

- pruportaonal o Reynoids number

N propomonal to the avcrage veloczty of B

| “the ﬂow in the plpe

3. _The fr:cnorz factori 1s hzgher fora rough L

“pipe as compared toa srzzooth plpe

4,. .'The pressure drop ;_m the pzpe 1s”-"

e -

%@gﬂﬁf propoménai‘tts the sqzmre of average

"R

“of flow in‘the pipe : - f W‘* ;_ o

\s;}ﬁ o

AR

O ._Whlch of the'above statements are con*ect ? |

o,
. Q:@J

mb:nl:p '“ﬁﬁﬁé .. B
| v1scosz£y of 8 x ai{)"“ Ns/mz ﬂow$},§thmugh a,

77 Th{: mxckness of the boundary iayer for a

ﬂmd flowing over a flat plate at a point

20 om from the leading edge is found to be
4 mm. The Revnolds number at the point
B (ac‘io;ﬁt_ing 5 gs the relevant éorzs‘tant) is :
- A{a) 48400 | :
(b) 57600
(¢) 62500

(d) 77600

3 ":What is the ratzo of dxsplacement ﬁuckness 2

‘Consider fullydeveloped iaxriin’ar ﬂ_gw iha R _‘to'bcundary'iayer thx_ckness 'for-_-a-hnear'."'.'

y

distribution of veloc‘lty- =y in the

@

._boandary layer ong ﬁat late"'\&hére' 815 :
the bcmxdary 1aycr thickness and u isthe

- 'free steam veiocxty 9.

. | -_'-'.(a) 035 - -

() 067

| © 075 o

s entitge T s .
) F&m WW

01! wnth*specxﬁc grav:ty 0. 8:' dynamzc ._ -




80.

Ina psychmmetrlc chart relative humidity
' lines are

(@)

Ly
Ly

Curved

3 ) - +
Tomemdian o A momed prbumens erbot Taaut g enen ﬁwr*ﬁ‘twh!nr
B1aird 2 Eh bt iehhd G ubuﬁnb‘lxu PR AR R W #asd x

spaced
(c)
/ed{ Horizontal and. zznxff}nnly spaced

Horxzental and non- umformly spacedl

%oiar radzatwn of 2000 W/ mlis znmdent on
a grey opaque: surface with emissivity of .
0.4 and emzsswe power of 400 Whn, The

radzos;ty of the surface wzli be:
M 940 Wi BN\
 (b) 850 Wim? S
©) 760 Win? \ ,“\’;
(d) 670 W/m?

g 82. Abodyl in the form of a sphere of 2 cm

- radius at temperature T, is located .iﬂ_‘i;‘-’dl‘f :

2 which is 4 hollow cube éf S om sideand

b oy

......

_ ;becomes.

@

is at temperature T (’T < T) The -

L“iEH«lrr.

~ 83,

84.

85. 7

Consider the following statements in respéct'
of vapour compressxon refrl geration units ¢

1. In actual units the refrigerant leaving
~ the evaporator is superheated .

.5\}

Superheating of refrigerant at exit of
evaporator increases the refrigerating
effect '

'3‘_ The superheating of refrigerant
increases the work of the compréessor

Which of the above statements are correct ?

(a) land 2 only o -

(b) tand3only

{¢) 2and3 only'/_

(d) 1,2and3

Ina vapour compression refrigerator, the

heat rejected in condenser is 1500 kJ/kg of

“refrigerant flow and the work done by

compressor is 250 ic.ilkg The COP of the

frefrxgerator is : ﬁ.\?
(@ 5 S
® 6 ;

(© 7 ./

@ 8

A fefiit eratf?)‘n tant 15 ‘iiemgned fn wbrk

between --3°C and 27°C. The plant “Works s

- ity -

" onthe Camot, cycle Ifthe same plant is used

asa héat-pump system, then the COP of the |

m;Jleat pzzmp becomes __

-0 :11W|
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- 86.

87,

| svstem is: | . 3‘: (@) tonly
C(a) 127kW Y 'l”"' (b) Zenly
o L T ' ;(Q‘Y?‘J () Bothland?;
'_(b) 3TEW | qQJ ’ [C)] Nesther 1 nor?.
‘:(c) STHEW | 5. T o
: - 90. Two rever&nbie refngerators are arrangad in
(d) ’?27 kW- - _'scries and their COPs are % and 6
: respect:ve%y “The COP of composite.
The choice of a refrzgerant depends upon ‘refrigeration: system would be:
(a 15 SR .
| 1 Refngeratmg capaclty | S (b)) a5 o o o L
Co2. Typeofcompresmrused(recxpmcatmg, L © 35/ % &»/ 5
. centrifugal or screw) ' . (d) 4.5 P\
| 3 Service reqmred (whether for air 91 In an axr-condxtlonmg piant air enters the-.

'*ﬁs!ﬁf?iﬁ

| : (a)

A refri-gér‘aﬁon plant working on Carnot

bycle is deéigned to take the load of 4 T of

refrigeration. The cycle works between 2°C

and 27°C, The power reqmred to run the

£ condltmmng, cold storage or food

freezmg)

. Whlch of the above statements 1sfarc

 correct ?- @ 36T
: () 18C
1 and 3 oniy . ._ ..(c.)-. 9 zoc._
(b Tonly / - ('f‘ﬁ'wé @ u2zc
© 3 only » - b S
e g 92, The wet bulb and dry bulb temperatures oi
(d) "*"? 2 and3 e ‘_ %f*’”"‘*hn air sample will be equal when® ;.
.= " ﬁ 1. Airis fully saturated C

89, The objective of .superchar'giﬁg anengineis !
[. Toreducespace ocoupied by the engine

9 To increase the power output of an
engine when greater power is requi ired

AT

Which of the above staEmenis arv T

cooling coil at 27°C. The coil surface
. temperature 15 —S°C . If thie bypass factor of
the unit is 0.4, the air wdl leave the coil at:

2 w point temperawre isreached .
P f vapour equais

R

R RICR

[ TR




93.- Air at 25"0 DBT and 80% RH is passe:d over =~ 95. The dis:charg-,e t_hmugh- an orifice fitted in a

a cooling coil whose surface tcmpcrature is ~ tank can be increased by
_-10"C which i is below DP? of the air. if the - ('a) Fitting a short length of pipe to the
©air te,mperat-urelcommg out of the cooling - outside __
i “coil is 15°C, then the bypass factor of the () Shepouiug tie coge of ailice
 cooling coil is : o . {c} Fitting a long length of pipe to the
' : oat.SIde
@ 0'§6- . o () }*nizng a long iength of p1pe to fhe'
by 067 - ' o - inside -
() 076 o - 96, The Eaient heat load manaudltomum 1525%-'
(d). 0.87 . _ L , , - of sensible heat load. 'i’he value of sensible
i . o - heatfactoris
. 94 Consider the following statements forthe. ‘(@) 03 | .
e appropnate context: oy 05 \
I.  The Relative Iiuzzzzdzty of air remams - ) 08 ) | :
| carxstant durmg sensible hcatmg or (dy 1.0
_ cooling 97. In a solar collector, the function of the
2. "I';Th_e D‘ew Point Tempera'turé of air . , _transparent coveristo:
o remains constant duriqg_séns_i'bi-e o (8) Transmit SOI&!’ radiation only
heating or cooling - - o (®) Protect the coiiector from dust

3 h'f-‘he total é'ﬁtﬁaipy of air remains . (c) Decrease the heat loss from collector

T L beneaﬁato atmosphere

) constant during I‘adza%?atlc_ ,°°°h"§ e ‘(d} Absorb all types of radxutzoz; and

4. 1t iS necessary t(} coél'fhe airbelow its e pmgect the CQHEG'{OI' frgm diast . ii.w AR
.ﬂ_isgw Point %@ymperaiure for g

.' deh dz - = 98, The mcst "suitable refrzgeratlon éystem
e' umz fymg . o utllzzmg solar energy is

4\5‘5-*

reﬁ*zgeratzozz system ;

k‘ifipltl*m.zm Bromid &Water vapoutmwp= :



o e PRI ST RN,

A house-top water tank is -madé. of flat plates -

i(§2 A raverszbie heat engme, operaung on’

. Carnotcycle, between the temperature limits

Cthe fuel is 40,000 ki/kg. T

- (@)

| 103

1. Increase.in the metacenmc helght-

99,
and.is full to the brim. Its height is twice
that of any side. The ratio of total thrust force
“on the bottom of the tank to that on any side
will be
{a) 4
M 2
(o) 1
-(d)' 0.5
S 'iGO._The water level madam is iOm The total
© 7 force actmg on vertical wail permetre length-
(@) 49.05kN %é\@\b x
() 490.5kN 0\ :
(9 981KN a )
(d) 490.5N
101. A solar colliectcir_ réceii?ing'é{}iaf'.i‘é(i—.i.aiio_n

=':sf;§jﬂ)'!:...

ﬁ%%;’i%i?@g@%ﬁﬁﬁi“'
" TR

. A

atthe rate of 0.6 'kW?rn‘z transforms it to the

internal energy of a fluid at an overall |
~mefficiency. of 50% Thc f‘iuld heated to
350 K is uged to run a heat engine whlch_ L

rejects heat at 313, ;&ﬁf thc heat engine sto.

dehver 2.5 kw%%”wer,

of the solar collector requzred would be, -'

thc mmzmmn arca -

of 300 K and 1000 K produces

14 kW of power, If the calorific value a}f
he fuct
'Cons-umption will be

1.4 kg/hr

®) 1.8Kkg/hr

(¢} 2.0kglhr

@) 22ke/hr

Consider the following . statements

pertaining to the-_metacentric height of

geean-going vesseis

 reduces the pcned roil

.2; ~Some control of permd of roil is

_ pessxbie if Cargo is piaccd further ftom

the centre line of ship

3, _-_in warships and racing yachts,-

metacentrxc helght will bé idrger zhar:
'othcr categories of ships )

aé,égmor ocean-gomg vcsse}s_ metacentric

. :|‘.?.




104. Consider the following statements 106, The condition for power transmission by
Ppertaining to a_-.\convergen_t@ivergenthozﬂe- " flow through a pipeline to be maximum is’
flow with Mach number 0.9 at the throat : . that the loss of head of the flow due to

1" The flow is subsonic in both the friction throughout the pipeline length is :

convergmg and the dxvergmg sections - (@) One-third of the total head at iniet end

"2 The Mach numbm at the exit i less (b) One-fourth of the fotal head at inlet end

than one . L _ o (c':)"l Threewfourth of the zoﬁgi héad at injet
3. 'in the dzvergmg sectzon ihe flow zs_- o end : - | |
supersomc o B S (d)- One-half of the totaf head _zit inlet end

"4, . There is a shocic in thc dtvergmg o I
o - 107. The correct chronological. order, in
section | | _ - "
o E - ~ development of steam generators, is :
Which of the above statements are correct ? T S
' ' (a) Fire tube boiler, Mbhotube boiler and

@ land4 o ot
.(b) 1 éz.// ' 70 'Water tube boiler <
and 2 - I, boilr - -
© 3 o'nl}; S | (b). Water tube boiler, Firc tubc boiler and
(Id). Ih3 d4 | _,Monotube bozlcr '
_ and 4

- (e) .Fire tube boiler, Water tube bailer and
Monotube boiler

105 For a tﬁvo'--staée comp'ress;or' the ratio of
| dxameters of L.P. cylmder toH. P cylinder - o

. (d) Watertube bozier, Mono’mbe boﬂer and .
mequaltO' T :

e | e Flre fube boﬂer 7
(a) Square of the ratic of f nal pressure to u W _

e . T g s I .
znﬁal Pies§me s - : _‘“‘}‘ ?&Supersaturated flow Joecurs in a steam

it

* ‘nozzle dlﬁ'eﬂfo delay _m

B s
®) Condensatxon



109. Under ideal conditions, the velocity of steam
at the outlet of a nozzle for a heat drop of

'113. Which of the following unifs increase the
work tatio in a gas turbine plant 7

- 450 kl/kg from inlet reservoir condition 1. Regeneration
upto the exitis : 2. Reheating
) 649 m/s 3. - lntercooing
() 749 mfs ' (a) 1andZ2only
(¢) 849m/s. () 2and3only
@) 949 () land3only \\g :
110 Ashockwavewhxchoccursmasuperscmc (& _2’2?‘“‘33 o

114 The pressure at a pcmt in water column
- 3.924 Niem?, What 15 the x:orrespondtr

flow represems a regzon in wh:ch
" (@) A zoneofsilence exists

. (b There is no change zn.pressure height ofwater
. temperature and density ~ (a) 8 1m
(¢} Thete is sudden change in pressure,
= temperature and density / Jo
'(d) Analogy witha hydraulzc jump is not ((’) 4m
' possxbie (d 2m

L Aconvergent-dwergent nozzie is sald to be 1 15. Consider the 50”‘“‘"“8 statements |
choked when PR o - 1. Thermal eﬁic:ency af the simpie Ster
(a) Ctitical pressure is attained at the exit or Rankine cycle can be improved

and Mach number at thls section is _ mcreasmg the maximum: sysf.c'
sonic. S I - pressure and temperature

--'_:(_b):_:_VﬁOCﬂY at the throat becomes L2 Increasing the superheat of the ster
- supersonic - ; : “improves the spec:fic wcrk a

- (¢} - -Exit velocity becomes supcrsomc ~decreasgs the mozsture content '

(@) Mass flow rate through the nozzle | exhaust sieam
.~ reachesa maximum vaiue e

. ’MW Wﬁj»_

1 12 in a gas turbme 'cycie, the turbmc outpat 1s”_ v




1116,

The 8as turbiné blades are subjected to :

119.

A portable compressor is taken from a

(a) ngh centrzfugai stress and thermai place where the barometric pressure is
stress 750 mm Hg and the average intake
(b} Tensile stress and compressive stress temperature is 27°C to a mountainous region
 {¢) High creep and compressive stress .whoro the barometric pressure is
(d)" Compressive stress and thermal stress 560 mm Hg and temperature is 7°C. The
- : - ' | reduction in mass output of the machine is :
*'H17. Which one of the following methods can.. o '- ;
|  be adopted to ‘obtain isothermal (8) 80% B
a5 compression in an air compressor ? (b) 60%
ingl () Incroasmg the wexght of the (c') 40%
" COMPIeEssor - @) 20%
(b) Interstage heating | -
(©) Atmospheric cooling 120. The ratio of static enthalpy rise in the retor
(c-i)-. Provzdmg appropnate d:menszons to to the static e“?“a*l’y rise in the stage of an .
the cylmdor axial flow compressor is defined as -
o . o (a) Power input factor
___{118..Consider the following staternents ;- N S o
camy. - (b) Flow coeflicient
1by The _compression process in a centrifugal . S
tem] _compressor is comparable with: (¢) Temperature coefficient
.4 1. Reversible and adiabatic (d) Degree of reaction
’53‘3 o '2.' Erwvemble and adiabatic -
andy -
ol ",»-“;‘thch of ‘the abovo statemonts 1s!are """"
X . QOI‘TCC‘{Q TR Bl .
(&) Bﬂthirl and«f%w Eéﬁglw ' | i .. ' S,
ayf- . tﬁ?’»‘ ) o

-(b) ,Ne:thez‘ 1 nor2

”ﬂ;mk . . - R o nr_p}_;_;:i- . . ""!‘H’]ﬂj

sl
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