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10.

11.

Nusselt number for a fully developed flow in a pipe of diameter D having constant flux is
equal to W
(a) 1.250 (b) 3.220 (¢) 3.660 (d) 4364 ‘E‘%@

For a given heat flow and for the same thickness, the temperature drop across the material
will be maximum for
(a) Copper (b) Steel (c) Glass wool (d) Refractory brick

The shape factor of a hemispherical body placed on a flat surface with respect to itself is
(a) zero (b) 0.25 (c) 0.5 (d 1.0

In a counter flow heat exchanger, the product of specific heat and mass flow rate is same
for hot and cold fluids. If NTU is equal to 0.5, then the effectiveness of the heat exchanger
is

(a) 1.0 (b) 0.50 (¢) 033 (d 0.2

Which of the following is having highest thermal conductivity ?
(a) Steam (b) Solid ice (c) Melting ice (d) Boiling water

The curve for unsteady state cooling or heating of bodies is

(a) parabolic curve asymptotic to time axis

(b) exponential curve asymptotic to both time and temperature axes
(c) exponential curve asymptotic to time axis

(d) hyperbolic curve asymptotic to both time and temperature axes

In a heat exchanger, the hot liquid enters with a temperature of 180 °C and leaves at
160 °C. The cooling fluid enters at 30 °C and leaves at 110 °C. The capacity ratio of the
heat exchanger is

(a) 0.25 (b) 1.50 () 0.33 (d) 0.20

The steady state temperature distribution in a very large thin plate with uniform surface
temperature will be

(a) linear (b) parabolic (c) hyperbolic (d) logarithmic

A satellite in space exchanges heat with the surroundings essentially by

(a) Conduction (b) Convection

(c) Radiation (d) Conduction and Convection put together
The relation V2t =0 is referred to as I‘IEI%EIQ

(a) Fourier heat conduction equation (=¥

(b) Laplace’s equation

(c) Poisson’s equation

(d) Lumped parameter solution for transient conduction

If a material possess thermal conductivity k, density p and specific heat C,, its thermal

diffusivity o is equal to

k pC kC
® S b " © —° ) ;"C—p
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1. T o wored gt argd fSreeht = D g I @XE 9 foesfid Jarg o fofu T8 9@ sl 8

(a) 1.250 (b) 3.220 (c) 3.660 (d) 4364

2. T3 U AT yaTg 3R T Wi & fore, arome g At o 3TRUR 36k fotu Jrfereran grm
(a) di (b) =T mim
() 3 (T ) @ gEk i

3. T giehiishel Siet, Ueh TUTE Hdg W T AT 8 | I5ehT TR 0T Tg o 1 BT o
(a) A (b) 0.25 (¢) 05 d 1.0

4. TUh B3 YATE B¢ Tadeor 1, TafRTe o1 31 geam YaTg ot i 3cd1e T 31T 38T i uered
& T € 2 1 I NTU 0.5 2, a1 Eie ToE=er 6l TWTasiiad &

(a) 1.0 (b) 0.50 (c) 033 d 02
5. f=foRea o o forgeht efia sTaerar S=a@a 2 7
(a) WM (b) BEETH (c) Toererdt o (d) IScIar I

6. AR rewen # fiei o 31 a1 7T g 1 % 8
(a) TUF 3187 o ToTe weaarires ash Summe
(b) THF 3R ATIHH T 37&Ti o feTe TrETareh! ash Iwmt
(c) TUF 3187 % ToTu TrETaren! ash ITTH!
(d) 3rfauEerRes a3k ST FHT 3R a9 g1 31e & fore

7. U B TeEEeR §, TH ael 180 °C o dT9HM o 1 Yo shidl & TR 160 °C W et STan
8 | 3fdet 5a 30 °C T TE LT 2 IR 110 °C W bt SITaT & | e Tre=isi o1 &l SAaTd
H

(a) 025 (b) 1.50 (c) 033 (d) 0.20
8. TWMH Gael ATUshH ITcl Ueh S5d SS! Tdai! i H FER 3T H ATIshA T fora<ul BT
(a) WH (b) T (c) SAfaaaer (d) TR

9.  3A=IN&T 1 Ueh IUUE 3794 I AR oh AT o 1Y FHBAT h1 HATCH-YEH TS & 9
FHeh G AT &

(a) TN (b) T
(c) Tafertor (d) ¥ITeH 9 Gdgd G €9
10. V2t =0 T%+Y I el Al 2 E"%ﬂg
(a) BITER ST HoAT AT THiehLoT (b) ATATH T HIEHOT
(c) aTEl iR (d) ThHYT AT T IS WHIET (I )&t

11. 3 o gl 6 Sufy Al k, B9 p, e Fw (AM) ¢, 3, @ 3IWh FoHE
TereroTsfietdn o, 39 SUe Bt

k pC kC
® S b " © —° ) ;"C—p
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Transient conduction means -
(a) wvery little heat transfer ‘E‘%g
(b) heat transfer for a short period

(c) heat transfer with a very small temperature difference

(d) conduction when the temperature at a point varies with time

The sun with an effective surface temperature of 5600 K emits most of its radiations in the
spectrum of frequency range

(@) 0.1 to 4 micron (b) 1to 10 micron

(c) 0.01 to 0.1 micron (d) atall the wavelength

Gases have poor property

(a) absorptivity (b) reflectivity

(c) transmissivity (d) absorptivity as well as transmissivity

For a hemisphere, the solids angle is measured in
(a) radian and its maximum value is pi(m)

(b) degree and its maximum value is 180°

(c) steradian and its maximum value is two pi(27)
(d) steradian and its maximum value is pi(7)

The reciprocity theorem states that

(@ F,=F, (b) AF,=AF, (© AA=F,F, @) AF,=AF,

Which one of the following number represents the ratio of kinematic viscosity to thermal
diffusivity ?

(a)  Grasshoff number (b)  Prandtl number
(c) Mach number (d) Nusselt number
Reynold’s analogy states that S, = E‘%—%
(where S, is the Stanton number and C, is the skin friction coefficient)
Ci Ch
@ 3 ® [y © 7 @ 20

Which one of the following non-dimensional number is used to determine the transition
from laminar to turbulent flow in free convection ?

(a) Reynold’s Number (b)  Grasshoff Number

(c) Peclet Number (d) Rayleigh Number

For a finned surface, it is considered appropriate that area of cross-section be
(a) maintained constant along the length

(b) increased along the length

(c) reduced along the length

(d) 1itis better to vary the convection coefficient than the area

P N — —T e



12.  &fUTeh Tetehdl <1 37 8
(a) Vg HH HSHT T )
(b) T I o foTT SHEAT FeUl E‘%ﬁé
(c) &Ed Y ATIHM oh IT=A I HSHT T
(d) T foig T w6 A1 TRAGH I ATIHA ATAT AT

13. ST A9 5600 K atelt §F 61 dag e auisen (Ween) 6 ST B 3191 3Afehat
Terfertor scafSia et 2

(a) 0.1 94918k (b) 1% 10 HTSHIA
(c) 0.01¥ 0.1 TTZHH (d) T a0 W
14. 7 1 I 0T HHAAR BT & :
(a) STERISHAT (b) TIEdHAT
(c) URIRICT (d) 3TENTHAT b FTY—HTY YT

15. Tsh ST o EehITT b1 79T ST &
(a) YfeT o qun sHent 3TRiehdd A 9E () 2 |
(b) Teuft & qen soent STRrehaw o 180° R |
(c) e H qe sHeh Afehad 7 &1 I1E (27) § |
(d) ThfeT o qun 3T HAfHaw AH UE (1) B |

16. TRl T8I 1 6 3
(@ F,=Fy (b) AF,=AF, (© AA=F,F (@ AF,=AF),

17. T Tt ® mifost waear 9 St forafiat 3 31Ut ol i &1 TR Sfd i o g

(a) TMBEERT (b)) Ted H& (c) T TE (d) TEe e
18. {ATce STTEUA B HA & S, = (& S, TRrer HEAT a1 C,, TIL! T U ) ‘E.%E'é
c, c, of

@ (®) ~/Cq © 5 d 2C

19. Tl @ forais waTg % HehHor # Uk e A, T o @ i it srfommt g v Bt R 2
(a) iesd& (b) UG @& (c) Ushole BT (d) WEEn

20. T oA ot T & ford, =g 3fua 2 T 317 &vre 1 St
(a) TS H q9H W@ IH |
(b) TETS o A1 gl M |
(c) TS o T Tl M |
(d) &FhA TG i YT T TUITh i TEAT SATET SEH ¢ |
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21.

22,

23.

24.

25.

26.

27.

28.

29.

Two insulating material (put over each other) are used to insulate a steam pipe, best result
would be if

(a) inferior insulation is put over pipe and better one over it .

(b) Dbetter insulation is put over pipe and inferior one over it LE%EI%

(c) Both may be put in any order =

(d) None of the above

In which of the following case most unsteady heat flow occurs ?
(a) through the walls of a furnace (b) through the lagged pipes carrying steam
(c) through the wall of a refrigerator (d) during annealing of castings

Extended surfaces in heat transfer are often used to

(a) reduce thermal resistance at a surface.

(b) increase thermal resistance at a surface.

(c) increase heat transfer coefficient.

(d) increase temperature difference between surface and surroundings fluid.

A body in which the absorptivity of the surface does not vary with temperature and
wavelength of incident radiation is known as
(a) whitebody (b) black body (c) gray body (d) none of above

A flat plate consists of two layers of material A and material B (one layer each) such that
its total thermal resistance is 0.12 k/W. The plate A is in contact with a hot gas at
temperature of 150° C and plate B is in contact with cold fluid at temperature 30° C. The
overall heat transfer coefficient and rate of heat transfer through 1 m? surface area

respectively :
(a) 1000 W and 8.33 W/m?’K (b) 1036 W and 8.63 W/m?K
(¢) 1050 W and 8.50 W/m?K (d) 1080 W and 7.5 W/m’K

The shape factor of one surface with respect to another surface will always be between
(@) land?2 (b) Oand1 (c) Oand2 (d land3

The equation of effectiveness € = 1 — e ™™V for a heat exchanger is valid in case of
(a) boiler and condenser for parallel flow

(b) Dboiler and condenser for counter flow

(c) Dboiler and condenser for both parallel and counter flow

(d) gas turbine for both parallel and counter flow ‘E"%ﬂg
[=r

While steam expands in turbines, theoretically the entropy

(a) remains constant (b) increases

(c) decreases (d) behaves unpredictably

The ratio of heat flow Q,/Q, from two walls of same thickness having their thermal
conductivities as K, = 2K, will be
(a) 2 (b)) 1 (¢) 0.50 (d) 0.25

P N —- RS



21. U W 15U 1 IS H o (o8 & 3geifen vereh (Th-ger % HU Tl §E) o1 Iwm fokar
AR | F 3T gRemm BT afe
(a) T=T Ife T SHIIM ITST T AR TUT TEAR SHAIH Ieh UL AT
(b) SR SHCIIM UTH W AR qT T hIfe T $AIH IHeh HL L

Ok 0]
(c) Qi o ferelt +ff 3hH T T@HT ‘E‘%’gg
(d) IHH H Y His T&l
22. freforRga 4 @ form feufa o we@ i SRR s yaR BaT 2 ?
(a) gl < SR o 1w o (b) WY T STt oi7E UTgY o HIEH |
(c) Ihpet 6 Sari & e o (d) ohIiEeT < THife & SR

23, ST R T fererid ddg I ST | Rl St 2
(a) T Hdg W AT gfalrer 0 & & ford
(b) TH HaE W AT Tfelig sgH o ford
(c)  SHT T TUTTeh S o ford
(d) TdE YT ITEIE / ITATeRl & aied o s =R §gH & ford
24, U fUg o gag &t resmyehdr At fafertor i quresd qen amme & @Y aRafdd T8l
Bl B, ol ST ST 8
(a) vadfie (b) Fofis ) gmiis (d) Ik T 1S TE
25. T I Wi ugrd A U1 Uered B (YA Sl Ush ) hl < dal 8 39 YR S+ 7 foh geht e
afiT gfeie 0.12 k/'W 2 | ™I A Tk 150 °C 1 TRE 79 o Troeh | 8 9971 @i B, 30 °C %
3UE AT o TFTeh | 8 | HHY ST T T[UTTeh T HEHT STl shi ¥ i ot Hiet wag

3 ShUST: %

(a) 1000 W @2 8.33 W/m2K (b) 1036 W AT 8.63 W/m2K

(c) 1050 W @2 8.50 W/m2K (d) 1080 W @1 7.5 W/m2K
26. T HAg I GOl HAg o ATU& 3TTHId 0T Heigl

(a) 1”72 T BT | (b) 0TUT 1 % T BT |

(c) O TAT2 e T BN | (d) 17TqUT3 % T BN |

27.  guTferar st TR € = 1 — e NTU fi webR o ot fafmaes & e du 2
(a) aTST S qUT TE THETR fe3n ¥ 98|
(b) arsT i qun guf foada foon o sg@
(c) arsT e aun gEfs TR 92 fauda fesn e | sgre
(d) T8 TS GUETR qer oo fesn e o w8

[0
28. e SXETE | WY 1 fora® e &, 1 Agif<ie &9 A Tt E‘E@%
(a) TRRTEAR (b) sz |
(c) =g | (d) TG SHTER el 2 |
29. T T AT %1 A SR § HST o T8 1 AT Q,/Q,, ekt ZeaT =erehet &gl K| = 2K,
8, B
(@) 2 (b) 1 (¢) 0.50 d 025
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30. The working fluid used in an MHD system coupled to a fast breeder reactor is a
(a) hot flue gas (b) seeded inert gas
(¢) liquid metal — inert gas mixture (d) liquid metal only

31. A solar cell is basically
(a) avoltage source, controlled by flux of radiation
(b) a current source, controlled by flux of radiation
(c) anuncontrolled current source mm
(d) anuncontrolled voltage source IEI‘%@

32. The range of wind speed suitable for wind power generation is
(@) OtoSm/sec. (b) S5to20m/sec. (c¢) 25to50m/sec. (d) 50 to 75 m/sec.

33. A Pelton wheel is ideally suited for
(a) high head and low discharge (b) high head and high discharge
(c) low head and low discharge (d) medium head and medium discharge

34. Cavitation in a hydraulic turbine may occur in all likelihood
(a) in the spiral casing (b) at the inlet to draft tube
(c) atthe inlet to runner (d) in the guide passages

35. In general, the vanes of the centrifugal pump are

(a) radial (b) curved forward (c) curved backward (d) twisted
36. The minimum net positive suction head (NPSH) required for a hydraulic pump is to

(a) increase discharge (b) increase efficiency

(c) increase suction head (d) prevent cavitation

37. Compounding of a steam turbine is done to
(a) balance the rotor
(b) reduce the blade friction
(c) reduce the rotor speed
(d) connect the shaft of one turbine to that of another

38. In a single stage impulse turbine, the maximum blading efficiency is obtained when

COs oL (1 +cos )
(@ p=cosa (b)) p=—3 (© p=cos?a (4 p=—y
39. Increasing the number of reheating stages in a gas turbine to infinity makes the expansion
(a) reversible adiabatic (b) isothermal
(c) isobaric (d) adiabatic

40. The source of energy which keeps the sun shining for billions of year is
(a) combustion of hydrogen ‘EI‘%EI%
(b) nuclear fusion of light elements [=ls
(c) nuclear fission of heavy elements
(d) intersection of currents in the interior of the sun with the galactic magnetic field.

Series-A 8 ~ CES-07



30. T dal ISt Uikl ST foh MHD @31 & J[€T 8, &1 HRISRI 59 & :

(a) T 3R A (b) &S rfsra g
(c) T Tg-3fha i fasror (d) haeT e 9Tg
31, THIRIAOI EIHQ
(a) Tafertor < <ftaran @ fafa, = aeda | E%Elé
(b)  Tafertor < <fraran & f=ifa, T g aa O

(c) T Ifaf=a g/ aa
(d) w =T e w@a

32. 9o Sfth 3CATGH b ofdl SUH Ua 7Tl b1 TH & :
(@ 0F5HMA (b)) 5|20HA, () 25®s50M/@.  (d) 50 75HA.

33. U Yo IRl 37Ty §9 ¥ 39 & (= & fore

(a) == 3 qer fe oo (b) = 3 qe 3= Freewor

(c) T sfid qer fe oo (d) wem i aur verw fre
34, STefTT TETE H 1T 1 quf GUTSHT B Tehell B

(a) TSI hiET T (b) o IS % TS T

(c) T JoI W (d) fteeis wmt §
35. AUkl I & Heloh, HIHTIC: BId &

(a) 3™ (b) 3IWEH (c) UTITh d) WS
36. T WIeid 79 o Tl =Tan el gTedes 91 3 (NPSH) s6fere =g

(a) T sem & ford (b) <& T o ot

(c) <o 3fY g & ford (d) HIEH U o ford

37. WTST LSS shl HEAIS{UET (HASH) i St 8
(a) U bl HfeTd i o fod
(b) Teh TN HH L & o
(c) oo (TeX) i b1 HH i & fol ‘E‘%ﬂé
(d) Tk TS & AMH (INETE) T G & Sited & forr [=le

38. Teh Uehcl—<RUT 7T SLETE §, ST1ehad %eteh I gardl ITH B 2, 5

COs oL 1 +cosa
@ p-cosa () p=5 © p-costa (@ p-t5>?

39, T I @S § GH:ATHH o =01 3 qeb a¢H & THRT 311g@ g
(a) Wfcrdt &g (b)  FHAT (c) Ewerfa (d) &g

40. FJ I IS T9 THRBA ¢ FTAT ATk T A1d &
(a) TSI I SToH
(b) Eosh el o1 AR TTer
(c) R <l o1 ATRIER fargue
(d) FeIfer-TT Srash & o T & TTaieh ol § et 1 37 vfoesed
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42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

An engine operates between temperature of 900 °K and T, and another engine between T,
and 400 °K. For both to do equal work, the value of T, will be
(a) 600 °K (b) 625°K (¢) 650°K (d 675°K

The most common popular firing order in case of four cylinder inline I.C. engines is
(a 1-3-4-2 (b) 1-2-3-4 (¢) 1-3-2-4 (d 1-2-4-3

In a four stroke cycle S.I. engine the camshaft runs

(a) atthe same speed as crank shaft

(b) at the half speed as crank shaft & E
(c) attwice the speed of crank shaft ‘E‘%é
(d) atany speed irrespective of crank shaft speed

If Ah_ and Ah, be the enthalpy drops in moving and fixed blades, then the degree of

reaction is defined as

Ah Ahg Ahg Ahg
a) o b) ©) T LA N d T ax
(@) Ahg (®) Ah ©) (Ahg+ Ah_) (d) (Ah_ + Ahy)
Lancashire boiler is of
(a) stationary fire tube boiler (b) horizontal type
(c) natural circulation type (d) all of the above type

The angle of beam radiation does not depend upon this factor :
(a) latitude (b) declination (c) zenith angle (d) time of day

Following is not used in MHD systems :
(a) ionized gas (b) liquid metal (c) electrolyte (d) magnetic field

In a power and efficiency versus flow at constant speed curve of a compressor, power
increases with flow rate. This is valid for

(a) axial compressor

(b) centrifugal compressor

(c) axial as well as centrifugal compressor

(d) centrifugal compressor but not for axial compressor

As a result of detonation in an I.C. engine following parameters attain very high value

(a) peak pressure (b) rate of rise of pressure

(c) rate of rise of temperature (d) peak temperature E%?
‘ e

The water tubes in Babcock and Wilcox boiler are =

(a) horizontal (b) vertical

(c) inclined (d) horizontal and inclined

Morse test in multicylinder engine is used to determine
(a) Air flow to engine (b) B.H.P.
(c) LH.P. (d) Mechanical efficiency
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41. T 399 900 °K TT T, 19 o o=l ¥ HLdl & TUT QU 54 T, 7T 400 °K 19 6 o=
T 7, afe QT I T HRE B F, A T, A
(a) 600 °K (b) 625°K (c) 650°K (d) 675°K
42, I focist 37— AT €& (1.C.) 39 T Tad SISl Aleh 99 BRI TS 2 :
(@ 1-3-4-2 (b) 1-2-3-4 (¢) 1-3-2-4 (d) 1-2-4-3
43. TR T sk TH.3TTS. 3 | hA IS ToIdT 8
(a) Sheh IR o FHM TTid T (b) sheh I hY et i W
(c) sheh IITHE <hl GIHT TTfd W (d)  oheh ST 7Tl o ey fepeft oft mifa @
44. 3¢ Ah_ €T Ah A TU T R &1 # e Tt g 7, df wfaftsean i feift e @
afeTd gt

Ah,_ Ah, Ah, Ah,

@ An, ® An © an+any D @n_+any
45. TARTIRR STIER BT 8

(a) O ®RR o Sier (b) &fw wHR ‘E‘%ﬂé

(c) Tehfcieh THERTT TR (d) ITE H G Tt THR 1 =r
46. I ferferor w1 shivr foet shes w faref =1l et

(a) 3T (b) Tesefiaem (fespura)

(c) Trifag o d) T

47. MHD Fism 5 5 =61 S &1 ferart i
(a) A TE  (b) gfeaeg (c) TR@-smacm  (d) T &x

48. U GUifed & ik qAT C&IAT T JaTE o HTULT UTh, SN foh fRR 71fd & o 2, o yare @€ sem
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60.

61.

62.

Volumetric efficiency of air compressor is in the range of
(a) 20-30% (b) 40-50% (c) 60-70% (d)  70-90%

The inlet valve of a four stroke cycle I.C. engine remains open for nearly
(a) 180° (b) 125° (c) 235° (d) 200°

The specific speed of a centrifugal pump is given
(a) NAJQ/H¥ (b) N+/P/H% (c) NA/Q/H (d) NA/H/Q¥

Once — through boiler is named as such because

(a) flue gas passes only in one direction

(b) steam is sent out only in one direction

(c) air is sent through the same direction

(d) there is no recirculation of water ‘E‘%Elé
[=:

De-Laval turbine is
(a) single rotor impulse turbine (b) velocity-compounded impulse turbine
(c) pressure — compounded impulse turbine (d) impulse — reaction turbine

If D is the diameter of Pelton wheel and d is the diameter of the jet, then number of
buckets on the periphery of a Pelton wheel is equal to

D
(a) D/2d (b) 2d +10 (c) D/2d+20 (d) DR2d+15
Planck’s law holds good for
(a) Polished bodies (b) Black bodies
(c) All coloured bodies (d) All of the above

When solar radiation passes through a flat body, the transmittance (t,) dependent on

absorptance (o) depends upon :

[K is extinction coefficient, n is refractive index and L is path length of radiation through
body]

(a) absorptivity and follows relation : 7, = e -

o e amal2
(b)  absorptivity and follows relation : 1, = e™
(c) extinction coefficient and follows relation : 1, = ¢ <&

(d) refractive index and follows relation : 7, = ¢ ™"

In a centrifugal pump, the liquid enters the pump
(a) atthe top (b) at the bottom (c) atthe centre (d) from sides

Specific speed of a turbine depends upon 4
(a) discharge and power (b) speed and head ‘E“%—é
(c) speed, discharge and head (d) speed, power and head

Reheating of steam under ideal conditions takes place at constant
(a) entropy (b) enthalpy (c) pressur (d) temperature
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68.

69.

70.

71.

72.

The angle of taper on draft tube is
(a) greater than 15° (b) greater than 8° mm
(c) greater than 5° (d) less than 8° ‘El‘%g

Bio gas is predominantly
(a) hydrogen (b) carbonmono-oxide (¢) carbon dioxide (d) methane

The specific speed of a water turbine is defined as the speed of a member of the same
homologous series of such a size that

(a) delivers unit discharge at unit head (b) delivers unit discharge at unit power

(c) delivers unit power at unit speed (d) produces unit power under unit head

What identifies the antiknock quality of diesel fuel ?
(a) Octane number (b) Cetane number
(c) SAE number (d) API gravity

The value of critical pressure ratio for superheated steam in steam nozzle is
(a) 0.640 (b) 0.454 (c) 0.546 (d) 0.500

In an ideal vapour compression refrigeration cycle, the refrigerant vapour enters the
compressor with enthalpy 172 kJ/kg. The refrigerant leaves the condenser as saturated
liquid with enthalpy 76 kJ/kg. The flow rate of refrigerant is 0.05 kg/sec. The capacity of
the refrigerator is

(a) 4.0kW (b) 4.8kW (c) 5.0kW (d) 54kW

In a vapour compression refrigeration system, energy transferred as heat from condenser is
found to be 300 kJ/min while the capacity of refrigerator is 1 ton. The refrigerant vapour
leaves the evaporator in the saturated state. The energy input to compressor and coefficient
of performance of system are

(@) 1kW and 2 respectively (b) 1.2 kW and 2 respectively

(c) 1.5kW and 2.33 respectively (d) 1.6 kW and 3.0 respectively

An air-water vapour mixture has a relative humidity of 60% at total pressure of 101.325
kPa at 30 °C (saturation pressure of water 4.2 kPa). Partial pressure of air is
(a) 98.805kPa (b) 98.501 kPa (c) 95.251kPa (d) 97.625 kPa

If an air water vapour mixture is passed through porous pad soaked in water, then
(a) energy transfer occurs between surroundings and humidifier.

(b) the mixture leaves in near saturated state. -
(c) the process is not adiabatic. ‘E‘%—é
(d) the mixture leaves at a higher temperature.

Pelton wheels are used for minimum of following heads
(a) 20m (b) 100 m (c) 125m (d) 180 m and above
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T TS T UL T IV BT &

(a) 15°@aAfTE  (b) 8°F AU (c) 5°® 3feres (d) 8°THH
TG T &I 8

(a) ETSGISH (b) HIEH HFI-ATFTES ‘E‘%Elé

(c) ohIsH SEATHTES (d) oA [=le

ST SETE i TIfTE i, 39 YR sl IS *[@el hl 3Teh (SXETeH) hi 7T gRT gieTia
&1 ATt 8 51 fh

(a) 31S Y W HE RO A 2 | (b) IS ATt T T3 G ol 2 |

(c) TS TIfd T 3hTS Wk ST B | (d) 31 3N H gohTE Witk Jeurfed et @ |

Eiotet $e o1 JTaepTeief TuT shi Tge e Bt B 7
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(a) 4.0kW (b) 4.8kW ) 5.0kW d) 54kW

Teh 9157 Frfie TRfta Jomedt § Hafe & ST & &9 T TG sl Tt S 300 kJ/min 2,
Sfeifer wefiaeh 1 &ar 129 2 | Tefiqes atsd, afsis i Hqd STaed1 § @0 8 | §iiesh &l
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(a) AN 1kWadT2E | (b) HEI: 12kWAAT2F |

(c) TS 1.5 kW aem2.33 28 | (d) A 1.6 kW AAT3.0%2 |

Th ARY-STo1 AT T4307 30 °C (ST T HJH ST 4.2 kPa) W el a1« 101.325 kPa W 3TUfars
HATEAT 60% Tl & | =1 1 ek el &

(a) 98.805kPa (b) 98.501 kPa (¢) 95251 kPa (d) 97.625kPa
e o wiet arsa Tosrr 61, St @ el fopdl T By O | 9 9, @t

(a) SATSeh AT FTEUTE STATENUT o e ol ST BT 2 | _
(b)  Treror ETYIT W 3TeRn H ST R | ‘E‘ﬁg
(c) WihaTBgATEI R |

(d) THeoT I=aT aTIHE I | |

UceHd Sgict b1 SUINT 1 § & =[Ia 28 o ford frm ST @

(a) 20, (b) 100 . (c) 1254, (d) 180 . NS
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81.

82.

83.

84.

The throttling of certain gases may be used for getting the refrigeration effects. For such a
throttling process, the value of Joule — Thomson coefficient () is

(@ p>1 (b)) p<l () pn=0 (d p=1

The refrigerating system of passenger aircraft works on k0]
(a) Reversed Brayton cycle (b) Reversed Atkinson cycle ‘E%
(c) Reversed Ericsson cycle (d) Reversed Carnot cycle

During refrigeration cycle based on vapour compression system, the refrigerant exists as
high pressure liquid at exit from
(a) condenser (b) throttle valve (c) evaporator (d) compressor

Which of the following components in a vapour absorption plant is a substitute for the
compressor of the vapour compression system ?

(a) absorber (b) heat exchanger and generator

(c) aquapump and generator (d) absorber, aqua pump and generator

Which of the following is not a desirable property of a good refrigerant ?
(a) low specific heat (b) high specific volume of vapour
(c) high critical temperature (d) large latent heat at evaporation pressure

In the window air conditioner the expansion device usually used is
(a) float valve (b) capillary tube
(c) thermostatic expansion valve (d) automatic expansion valve

Atmospheric air from 38 °C and 60% relative humidity can be brought to 18 °C and 60%
relative humidity by

(a) sensible cooling process (b) adiabatic saturation process

(c) cooling and humidification process (d) cooling and dehumidification process

The chemical formula of refrigerant R11 is

(@) CCLF (b) CCIF, (c) CCIHF (d) CHF
Indication of amount of moisture in air is given by

(a) dry bulb temperature (b) wet bulb temperature

(c) saturation temperature (d) dew point temperature

Density of water is maximum at E%Eé
(a) 0°C (b) 0°K (c) 4°C (d 4°Kk =

In the ejector of a steam jet refrigerator, a section is provided after mixing chamber to
stabilize the shock. This section is of

(a) converging type (b) diverging type

(c) constant cross-section (d) hyperbolic cross-section

For all practical purposes, the adiabatic saturation temperature of air water vapour mixture
depends on

(a) make up water temperature only

(b)  specific humidity only

(c) temperature of entering air only

(d) specific humidity and temperature of entering air
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94.

One ton of refrigeration is equivalent to :
(a) 1.0kW (b) 2.52kW (¢) 3.52kW (d 5.0kW

A capillary tube is used in a small refrigerator to serve the purpose of
(a) thermostat (b) expansion valve (c) drier (d) evaporator

Solar energy can directly be used in

(a) air refrigeration system Cp]
(b) jet refrigeration system IE!%

(c) vapour compression refrigeration system
(d) vapour absorption refrigeration system

In the air-water vapour mixture, the partial pressure of water vapour corresponds to the
saturation temperature is called

(a) dew point temperature (b)  wet bulb temperature

(c) dry bulb temperature (d) adiabatic saturation temperature

Effective temperature depends upon dry bulb temperature and

(a) Wet bulb temperature (b) Relative humidity

(c)  Specific humidity (d) Wet bulb temperature and air motion
The conventional, continuously operating single stage vapour absorption refrigeration
system

(a) requires only thermal energy as input (b) does not requires a condenser

(c) consists of two expansion valves (d) consists of one expansion valve

Which of the following refrigerant is not phased out due to Montreal Protocol on ozone
layer depletion ?
(a) RI1 (b) R21 (c) RI2 (d) R32

Which of the following refrigerant is suggested as replacement for R22 in large air
conditioning systems ?
(a) Rl134a (b) R2I (c) R410a (d) None of the above

Which of the following statement is true ?

(a) The maximum amount of moisture air can hold depends upon its temperature and
barometric pressure.

(b) Perfect gas model can be applied to air-water mixtures when the total pressure is
high.

(c) The minimum number of independent properties to be specified for fixing the state
of moist air is two.

[=:5m
(d) None of the above ‘E‘%i

If specific humidity of moist air is 0.011 kg w.v./kg d.a. then percentage of dry air in moist
air is about : (w.v. — water vapour, d.a. — dry air)
(a) 99% (b) 98% () 97% (d) 96%
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Water is sprayed into air and this process is plotted on the psychometric chart. This process
takes place nearly along

(a) constant D.B.T. line (b) constant R.H. line

(c) constant specific humidity line (d) constant W.B.T. line

In summer air conditioning the supply air quantity is 100 cmm when bypass factor is zero.
If bypass factor is 0.10, the supply air quantity will become
(@) 90 cmm (b) 111 cmm (¢) 9cmm (d) none of these

If 10 normal persons sitting at rest in an air conditioned theater, then cooling load added by
them in room will be
(a) 1150W (b) 1523 W (c) 1600 W (d) 2650W

In some situations latent heat load is very high such that GSHF line does not intersect
saturation curve. In this situation, following is required : e

(a) dehumidification of air (b) reheating of air ‘E‘%g

(c) sub-cooling of air (d) none of the above

In an air refrigeration system based on open cycle, the number of heat exchangers are
(@ 1 (b) 2 (c) 3 (d 4

In a vapour absorption system, if F is mass flow rate of rich solution and D is the mass

flow rate of vapour distilled, then specific rich solution circulation ‘f” is given by ratio D

The specific weak solution circulation is expressed by

1 f f—1
(@ 7 (b) (f-1) © T (d) T
DART stands for
(a) Dry air reduced temperature (b) Dry air rated temperature

(c) Dehumidified air rated temperature (d) Dehumidified air reduced temperature

The HFC refrigerant R134a, which is used in domestic refrigerators
(a) is not flammable (b) is flammable
(c) is slightly flammable (d) is flammable at high temperatures

The relative humidity during sensible cooling process
(a) increases (b) decreases (c) remains same (d) none of these

Dew point temperature is always an indication of
(a) dryness of air (b) latent heat o]
(c) moisture content of air (d) coolness of the air IEI‘%@

Which of the following statement is true ?

(a) When dry bulb temperature is equal to dew point temperature, the relative humidity
of air-water mixture is 1.0.

(b) All specific psychometric properties of moist air are based on unit mass of water
vapour.

(c) Both (a) and (b)

(d) None of the above
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106. An absorption system consisting of only two closed vessels
(a) can provide continuous refrigeration (b) provides refrigeration intermittently
(c) has no practical application (d) cannot work on solar energy alone

107. An electric cable 1.4 cm in diameter has to be insulated with rubber (thermal conductivity

W W
0.174 —>). The cable is located in air where heat transfer coefficient is 8.7 —5.-. The
mK m-K

critical thickness of insulation is

(a) 2cm (b) 1.724cm (c) 13cm (d 1ld4cm
108. A Kaplan Turbine is

(a) low head, high discharge, axial flow turbine [

(b)  high head, mixed flow turbine ‘EI‘%@

(c) aninward flow impulse turbine
(d) medium head, medium discharge turbine

109. Fanno and Rayleigh lines are generally drawn on
(@) p-vdiagram (b) h-sdiagram (¢) v-Tdiagram (d) p-—h diagram

110. Normal Shock
(a) wave can only arise in a subsonic flow.
(b) is a compression process.
(c) is an expansion process.
(d) wave is a slow change of state.

111. Laminar sub-layer can develop during flow over a flat plate. It exists in
(a) Laminar zone (b) Transition zone
(c) Turbulent zone (d) Laminar and transition zone

112. Which one of the following is dimensionless ? (Notations used have usual meanings)

5P D* SP D3 5P D* 8P NQ

@ SNg ® 5NQ © 5 'NQ @ & Dt
113. The buoyant force acting on a floating body passes through the

(a) meta centre of the body (b) centre of gravity of the body

(c) centroid of volume of the body (d) centroid of the displaced volume
114. In supersonic flow, a diverging passage results in

(a) increase in velocity and pressure (b) decrease in pressure and density

(c) increase in velocity and density (d) decrease in velocity and pressure

115. The direction of lift force on an immersed body is
(a) in the vertically upward direction ‘E‘%ﬂé
(b) normal to the direction of motion of the body (=0
(c) normal to the zero lift axis
(d) normal to the longitudinal axis of the body

116. A house requires 60 Mcal/hr in winter for heating. Heat pump absorbs heat from cold air
outside and requires 8 Mcal/hr of work. The COP will be
(a) 10 (b) 7.5 (c) 6.5 (d 0.75
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120.

121.

122.

123.

124.

Oil flows through a 200 mm diameter horizontal cast iron pipe (friction factor 4f = 0.0225)
of length 500 m. The volumetric flow rate is 0.2 m3/sec. The head loss (in m) due to
friction is (assume g = 9.81 m/sec?)

(a) 116.18 (b) 0.116 (c) 18.22 (d) 23236

The maximum velocity of a one dimensional incompressible fully developed viscous flow,
between two fixed parallel plates, is 6m/sec. The mean velocity (in m/sec) of the flow is
(@) 2 (b) 3 (c) 4 d 5

The pressure gauges G, and G, installed on the system show pressure of P, = 5.0 bar and

Pg, = 1.0 bar
@
[ 4[]
O S

The value of unknown pressure P is
(a) 1.01 bar (b) 2.01 bar (¢) 5.00 bar (d) 7.01 bar

A large concrete slab 1.0 m thick has one dimensional temperature distribution T = 4 —
10 x + 20 x? + 10 x°, where T is temperature and x is distance from one face towards other
face of wall. If the slab material has thermal diffusivity of 2 x 1073 m?/hr. What is the rate
of change of temperature at the other face of the wall ?

(a) 0.1°C/hr. (b) 0.2°C/hr. (¢) 0.3°C/hr. (d) 0.4°C/hr.

Two spheres A and B of the same material have radii 1 m and 4 m and temperature 4000 K
and 2000 K respectively. The energy radiated by sphere A is

(a) greater than that of sphere B (b) less than that of sphere B

(c) equal to that of sphere B (d) equal to double that of sphere B

Rayleigh line makes use of

(a) continuity equation and energy equation

(b) energy equation and momentum equation
(c) continuity equation and momentum equation
(d) perfect gas equation and energy equation

The Reynolds number is defined as the ratio of
(a) gravity force to viscous force (b) viscous force to inertia force
(c) inertia force to viscous force (d) gravity force to inertia force
In which of the following case must separation of boundary layer occurs ?

dpP
(@) <0

dP E.:-m
b) —-=0 =
P e 3

P

() 4~0

dP
(d) ks 0 and the velocity profile has a point of inflextion

P N — —T e
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T 4f = 0.0225) ST JaTg shi &€ 0.2 m3/sec. & | T¥U 3 HRoT IS g1fa (. &) Sl
(" T g = 9.81 m/sec?)
(a) 116.18 (b) 0.116 (c) 1822 d) 23236

118. T AT ey I & ¥ faspiid v9H yarg § ifehaw o, ¢ fRR a9 <R, §
6 M. /4. 8 | YaTg =1 379d o (H. /4. 1) '
(@ 2 (b) 3 (c) 4 d 5

119. T 9UTell 6 g TS G, 3R G, Triud fopdl 7 & fraw @ P, = 5.0 bar 3R P, = 1.0 bar

fe@r TR |
_@ [ [E
'O i
3T T P 1 4o &
(a) 1.01 bar (b) 2.01 bar (c) 5.00 bar (d) 7.01 bar

120. T S Fhie g 1 M. Hiers [SEH T ST aomH &1 o s T=4 - 10 x +20 32 +
10 x3, 5181 T = AT9HM 2 3R x SR Teh W § g’ T < ot i gff 2 | afg e amft <l
S frEeorsfiert 2 x 1030 m?/hr 8 | SR < QA W H qT90H H SGaTd o 6L 1 8 2
(a) 0.1°C/hr.  (b) 0.2 °C/hr. () 0.3 °C/hr. () 0.4 °C/hr.

121. Tk & 9t & < Mot A 3T B fSehi forsam 1 . 37 4 #). a1 a99™ 4000 K 3R 2000 K
2 | e A 9 Feheta a1eft F11 2

(a) el B <h1 g1 | 31k (b) T B 1 o1 § A
(c) T B % sRISK (d) T B o g SR

122. Tl TS T it 3
(a) T THHOT 3T Holl FHIH (b)  Soll GHTRET 3T HaTT THiehTor
(c) TTacT THIERTOT TR TorT THiehtur (d)  3TTeSt T GHIRTUT 3T el GHIehLoT

123. Wieg T fopg tura o ufefya fpan smar @ 2

(a) o S h IIH §A (b) I A | TS 9T
(c) e 91 ¥ IIH §e (d) TEE 9 ¥ Tcd T
124. feferfigd & & fopg et & HHT TXd 1 gerEh 3T BT R 7 )
dp dp vl
@ 4,<0 ®) 4 =0 oF
(c) %> 0 (d) %> 0 3R T SRS 6l Toh i foieg 8
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132.

y
d

Where u is local velocity at any distance y above the plate and U is free stream velocity.
The displacement thickness for this boundary layer will be

) o
@ 3 b) & © 3 (@

A laminar boundary layer has the velocity distribution % =

o N7}

A rectangular flat plate (1.20 m x 0.5 m) has been set at right angle to the flow of water
(density 1000 kg/m?) in the river. If the velocity of flow is 2.5 m/sec. and drag coefficient
is 1.2, the force required to hold the plate at rest is

(a) 1.44kN (b) 0.86 kN (¢) 1.62kN (d 1.76 kN

Lines of constant velocity potential mHm

(a) are parallel streamlines (b) are normal to streamlines ‘IEI‘%@

(c) can intersect each other (d) are defined for real fluid

The limiting case of source approaching a sink of equal strength (while keeping constant
the product of their strength and distance between them) is known as

(a) halfbody (b) doublet (c) Rankinebody (d) flow net
Outward flow is more suitable for

(a) roto dynamic pump (b) mixed flow hydraulic turbine

(c) axial flow hydraulic turbine (d) none of the above

Effect of compressibility of fluid becomes important when Mach number is

(a) zero (b) 0.01 (c) 0.02 (d) more than 0.4

A hydraulic turbine develops 8000 kW when rotating at 100 revolutions per minute. The

head on the turbine is 40 m. If the head becomes 10 m, the speed and power developed by
turbine are

(a) 60 rpm, 1100 kW (b) 50 rpm, 1000 kW
(c) 65rpm, 1700 kW (d) 70 rpm, 2100 kW
T
The temperature ratio % across a normal shock is
(v =ratio of specific heats, M = Mach Number)
I- V_lj M, 1—(V_1 M2
2 2
@ AT AU T Ny
1+ 2) M, 1+[2 My
[8i[m]
1- Vz_lj M2 1+[V2_1 M2 B
© — (d) =
1—() M2 1+( M2
2 Y 2 Y
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126. T ARAERR I9 &I (1.20 |, x 0.5 H.) 7§ & I (&9 1000 kg/m3) T8 & HHBIT T
Tt At R | AfE Jarg 9 2.5 m/sec. B AT T TUMER 1.2 7, A Wi i fasmy stewen | Uk
T % fTu FTrevasd 5o 8

(a) 1.44kN (b) 0.86 kN () 1.62kN (d) 1.76 kN
127. Tor o fave & @i
(a) THFR gRI@E # | (b) o @3N W I 7 |
(c) TRET TH GEL i Hred 3 | (d) STEafeh atet o e gieiyd st STt £ |

128. SIS ¥fth o Ueh f&eh o 910 Ugd g4 HId (379 Wfth T 37 o= gl o % bl fRR @
RAEASICISIGIN

(a) 31g fuvg (b) TIH (c) Ifera fuvg (d) aTE ST
129. SfEfaTe QT 39 7

(a) EONTfeh 9T o ford (b) T yag geentera Ee
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130. T FFAISHAT I THIS SATCIHR HEqUl 81 ST & (G Heh T &

(a) I (b) 0.01 () 0.02 (d) 0.43 e

131. 100 =& ¥fd fire i g & 9ol id §U U gaanferd ETEH 8000 kW 370 hid! & | TTaTe
w3 40 1. 2 | =fg 3 10 . 21 ST A oXaTesa gry 3 i 9uT kE |
(a) 60 rpm, 1100 kW (b) 50 rpm, 1000 kKW
(c) 65rpm, 1700 kW (d) 70 rpm, 2100 kW W

132. Teh JATCTH SATETd w-tmmwnaqgcrran%
(v = Tafire Femat 1 3ruTa, M = 8 Te)
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137.

138.

139.

140.

141.

142.

143.

Principle of similitude works on the basis of

(a) hydraulic design

(b) mechanical design i
(c) comparing similarity between design and actual equipment “%g
(d) similarity between model and prototype ]

For the case of laminar boundary layer developed over a flat plate where free stream
velocity U is constant, the boundary condition is

(a) atthe plate, shear stress is zero (b) attheplate,y=0,u=0and v=20

(c) atthe plate, pressure gradient is positive (d) at the plate, y=0,u=U

In a fluid flow, a continuous line is so drawn that it is tangential to the velocity vector at
every point. It is known as

(a) Streak line (b) Path line (c) Stream line (d) Natural line
The flow of an ideal fluid is necessarily

(a) irrotational (b) rotational

(c) unsteady and rotational (d)  uniform and rotational

No change in static pressure across runner is found in

(a) Kaplan turbine (b) Francis turbine
(c) Pelton turbine (d) Propeller turbine
In centrifugal pump, the theoretical work done per unit weight is known as
(a) overallhead (b) manometric head(c) Euler head (d) velocity head
Weber number is
Interia force Interia force
(a Viscous force (b) Surface tension force
Interia force Viscous force
© Gravitational force () Surface tension force
[E
If two similar rotadynamic pumps are connected in series, then ‘Eﬁg

(a) the discharge will not change

(b) the discharge will change

(c) the head will change

(d) discharge will change but head will not change

A centrifugal pump is started with its delivery valve kept
(a) fully shut (b) fully open (c) partiallyopen (d) none of the above

The critical Reynolds number for viscous flow over a flat plate is about
() 5x10° (b) 5x10°° (c) 4000 (d) 2300

The velocity distribution at any section of a pipe for steady laminar flow is
(a) linear (b) exponential (c) parabolic (d) hyperbolic

P N —r- e e e e e e o T CEST
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In a bottle, there is a compressed helium gas and this gas is used to inflate an inelastic
flexible balloon (which was originally folded in a completely flat state) to a volume of 0.5
m?. The atmosphere pressure is 1.013 bar. The amount of work done upon atmosphere by
balloon is :

(a) 45.60kJ (b) 50.65kJ (c) 52.75kJ (d) 54.25kJ

Which out of the following does not show the similarity between heat and work ? ‘E%E'é
(a) Energy interaction (b) Boundary phenomena (=
(c) Transient phenomena (d) All energy transfer

Eight kilogram of a gas is heated in a reversible non-flow constant volume process, so that
its temperature is raised from 21°C to 321°C. If specific heat at constant volume for gas in
0.6 kJ/kg K, then the change in internal energy and heat transfer for gas are respectively

(a) 1440 kJ and 1440 kJ (b) 1710kJ and 1360 kJ

() 1500 kJ and 1440 kJ (d) 1560kJand 1710kJ

The heat transfer occurs during a cycle made up of four processes as given below :
120 kJ, — 20 kJ, 16 kJ and 24 kJ. Hence, the work done during the cycle is :

(a) 100kJ (b) 120kJ (c) 130kJ (d 140kJ
The following processes may be reversible in

(a) free expansion and adiabatic (b) free expansion and isothermal
(c) adiabatic and isothermal (d) free expansion and polytropic

A steady stream of gas at some pressure and temperature flows through porous plug
contained in a horizontal tube which is thermally insulated. The slope of constant enthalpy
curve in pressure — temperature diagram at a particular state :

(a) 1is always positive (b) is always zero

(c) is always negative (d) may be positive, zero or negative in value

The thermal efficiency and rate of heat rejection of a heat engine which receives heat at the
rate of 2100 kJ/min and develops 10.5 kW are

(a) 28.8%, 1424 kJ/min (b) 36%, 1472 kJ/min

(c) 30%, 1470 kJ/min (d) 32.5%, 1450 kJ/min

An actual refrigerator removes 430 kJ/kg of heat from water available at 21.8 °C to form
ice at —5 °C. The minimum work input necessary to achieve this is
(a) 40klJ/kg (b) 42KklJ/kg (c) 43Kklkg (d) 46kl/kg

In an air standard diesel cycle, clearance volume is 12.5 percent of stroke volume. The
compression ratio is
(@ 9 (b) 13 (c) 14 (d 16

Which of the following sets has all open systems ?

(a) Boiler, gas turbine, compressor, condenser )
(b) Pump, thermos flask, petrol engine, steam turbine ;E-%.Eé
(c) Fluid stored in pressure vessel, jet engine, diesel engine =
(d) Window air conditioner, nozzle, pump, thermos flask
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Which is true for reversible polytropic process ?

(a) temperature remains constant. (b) entropy remains constant.

(c) internal energy remains constant. (d) some heat transfer takes place.

First law of thermodynamics furnishes the relationship between :

(a) heat and work (b) heat, work and properties of the system
(c) heat and internal energy (d) various properties of the system

A system of 100 kg mass undergoes a process in which its specific energy increases from

0.3 kJ/kg K to 0.4 kl/kg K. At the same time, the entropy of the surroundings decreases
80 kJ/K to 75 kJ/K. The process is

(a) reversible and isothermal (b) irreversible mHm
(c) reversible (d) impossible ‘EI‘%@
In a polytropic expansion ratio of work to heat transfer is

n—1 n n v—1
@ T b ~ © @ T
Joule — Thomson coefficient is denoted by

N oT oT oT
@ (SP)T ®) (SP)h ©) (SV).: @ (avjs
A heat engine having an efficiency of 70% is used to drive a refrigerator having a
coefficient of performance of 5. The energy absorbed from low temperature reservoir by
the refrigerator for each kJ of energy absorbed from high temperature source by the engine
1S :
(a) 0.14KkJ (b) 0.71kJ (¢) 35KkJ d 71K

Which of the following parameter remains constant in a throttling process ?
(a) Temperature (b) Pressure (c) Enthalpy (d) Entropy

Which of the following processes can approach reversibility ?
(a) Mixing of different substances

(b) Controlled or restricted expansion or compression

(c) Chemical reactions

(d) Action of brakes in stopping a vehicle

A steel ball of mass 1.2 kg of specific heat 0.50 kJ/kg °C is at 60 °C. It is dropped into
1.2 kg of water at 20 °C. The final steady state temperature of water is :
(a) 23.5°C (b) 30°C (c) 35°C (d) 243°C

The mean effective pressure in air standard Otto cycle for a fixed inlet pressure is a
function of

(a) compression ratio only ;46

(b) compression ratio and pressure ratio during heat addition process ‘@"',?t:ﬁé

(c) compression ratio and exhaust pressure

(d) compression ratio, exhaust pressure and pressure ratio during heat addition

Series-A 32 ~ CES-07
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2 AT ] | I8 Uk 7
(a) fdardia 3R auaTdi (b) AuREd

. mjm
(c) Sfadia (d) 31Evd ‘E"-'f::ﬁg
157. Oictigiieh i § Tl b1 3H5HT TAMI=TT | 3T4Td & —
-1 -1
@ T b) © 5 @ T

158. S[oT-UTHER T[UTeh i i foram < 2
o & oG oF e &)
159. Teh dT9 S5 STHehl S&TaT 70% 8, 38 Teh Uhoict sl EaTioTd ohid o foIQ J=T feohan e 3,

SrEep1 fsaTEA UM (COP) 52 | 3911 g 3 dT9HM |id | a9y Jedeh k) 3ot o g
UTFRET gRT St o HH ATIHH Hid § TSN SHoll &

(a) 0.14KkJ (b) 0.71kJ (c) 3.5kl d 7.1k
160. Ui sk # e Arads! § & sk o fRR Ear e ¢
(a) ATIEH (b) <= (©) Tt (d) T
161. = gfsrnatt & @ i = ufterdia & e 2 2
(a) ol ggrat w1 aftsmor (b) Tt 3R wfdafa faeamror a1 aefes
(c) TEmT T (d) 9TET I Uk o T b T

162. T 1.2 feretium gem™ a2 0.50 ki/kg °C fafirs Swa areft i 60 °C amom™ W 8 | 38!
20 °C G99 91 1.2 feretium sier | TR Sirat 8 | ot 61 for steeen ° sifcm e 2

(a) 23.5°C (b) 30°C (c) 35°C (d) 243°C
163. 9T AT 317el =sh B H1ea quTelt gret, for 31wty gre o for wet 8

(a) G 31UTd 91 <A1 ‘E‘%_Elé

(b) TS AT, S SIS Hfsha o S S I =

(c) Trdfied IruTa qen | g
(d) TEfie STuT, FehTa <Te qT ST SIS Tkl o SHH gTel It
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164.

16S.

166.

167.

168.

169.

170.

171.

A condenser of a refrigeration system rejects heat at rate of 170 kW, while its compressor
consumes a power of 80 kW. The coefficient of performance of the system would be
(a) 17/8 (b) 8/17 (c) 9/8 (d) 89

For the same maximum temperature and pressure and for the same quantity of energy
rejection, Otto cycle

(a) is more efficient than diesel cycle (b) is less efficient than diesel cycle

(c) and diesel cycle are equally efficient (d) and diesel cycle cannot be compared

A gas is enclosed in piston-cylinder arrangement as system. The gas is initially at a
pressure of 500 kPa and occupies a volume of 0.2 m3. The gas is taken to final state where
pressure is 100 kPa through a process in which volume of gas is inversely proportional to
the pressure. The work done by the gas is

(a) 100In5kJ (b) 80KkJ (c) 160kJ (d) 200kJ
Internal energy of a perfect gas depends on o
(a) temperature, specific heats and pressure E‘%i

(b) temperature, specific heats and enthalpy
(c) temperature, specific heats and entropy
(d) temperature only

In air standard diesel cycle, at fixed compression ratio and fixed value of adiabatic index (v),
thermal efficiency

(a) increases with increase in heat addition cut-off ratio

(b) decreases with increase in heat addition cut-off ratio

(c) remains same with increase in heat addition cut-off ratio

(d) none of the above

In Rankine cycle the work output from the turbine is given by
(a) change of internal energy between inlet and outlet

(b) change of enthalpy between inlet and outlet

(c) change of entropy between inlet and outlet

(d) change of temperature between inlet and outlet

If a finite body at temperature T interacts with a thermal reservoir (sink) at T, temperature,
the maximum work obtained will be : (C, is specific heat)

(@ C,(T-T,

(b) greater than C, (T - T,)

(c) lessthan C, (T —T,) ‘E"%ﬂg

(d) can be calculated but some more data is required s

A storage battery, having a terminal potential of 8.5 volts, draws a current of 8 amperes for
3 hours. If the stored energy of the battery is decreased by 1200 kJ, evaluate the heat

interaction across the boundary enveloping the storage battery in kJ
(a) 465.6 (b) 386 (c) 378 (d) 100
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164. T Tfia fepma <1 TEfa 170 kW ST o1 FIShTa shtdn @ Siefeh 38R Tdigsh 80 kW I
1 @Ud a1 2 | dt frehr st fsarer Tones g

(a) 17/8 (b) 8&/17 (c) 9/8 (d) 89
ORI
165. 3 SAferhan dTIHE TUT SIE T 36T AT o Sl I & foIw, 3172l =sh 'E‘fﬁé
(a) SN IH AT | (b) A THARACHR |

(c) AATETA Tk S ET A G & | (d) T STt sk <ht et & bl ST Fehel |

166. T -faet=et =rawen o Yorteft & &9 # T 19 &¢ 8 | T H 79 500 kPa g€ W 8 41
0.2 m® ST A oA 8 | T Wik, e | o1 e oW o FERaurd |, g1 |
Afcrm e | AR ST |, &t g 100 kPa B | 79 g fopa e e 2

(@) 100In5k] (b) 80kJ (c) 160kJ (d) 200kJ
167. T 3A1est A7 <6 3riafes ot et et 2

(a) amaH, fafsms s e game (b) aHH, fafse Sw aur T

(c) mamH, fafsrs Seam qen Tt (d) haet dIHH

168. 9T A Sioet Ish § HITd Tfie U 3T &g Teehish (v) o FiTed qo W, odet gar
(a) SSHT SIS e —3ATh AT H g o A1 Fel 2 |
(b) T SIS e -3k U § gfg o A1 el B |
(c) SSHT SIS THe—3ATH AT H g oh T T0H &l & |
(d) STE T F HIE T

169. I =3k T XATST & HI 31M3TYL BT 8
(a) 3IoIE 3R 3T o o= INTafeh St uieaa
(b) TeIE IR I3 & &a T T Iiad
(c) FIoIE 3N 3T b & Urg 1] ohT Ui
(d) TIeIE IR IMITAL o S AT bl TR

170. ¥ Tk T a9 arent aiferd fepra Th T, a9 aTel 351 & (foek) | forfm sptar 8 1 9me 8
ST AR 1 B : (C,, Terfre 3Hwm)
(a) Cp(T-T,)
(b) Cp(T-T,) & 3ferh [
(c) Cp(T-T,)EHH E‘%
(d)  TTOHT <Y ST Hehcll © Tifehd 311ereh 3TTehgl shi SATavTeha & |

171. U E=ge Sl et Zfifaer fawa 8.5 diee 2, 8 wrfier oy 3 =ve o forw wigreh @ | =fe sehh
1 qUSTRE It 1200 kJ &2 ATt 2 af T el <hi fwarerrdt uiEaT & ur g9 Srefl oA
LM hi kJ T TTUMT <HIfST |
(a) 465.6 (b) 386 (c) 378 (d 100
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172. A cycle consisting of two adiabatics and two constant pressure processes is known as
(a) Ottocycle (b) Ericssoncycle (c) Joulecycle (d) Stirling cycle
173. A series of composite wall is made up of fire brick (length /, thermal conductivity k),
insulating brick (length /,, thermal conductivity k,) and ordinary brick (length /;, thermal
conductivity k;). The fire brick forms the inner layer and is exposed to thin hot gas film

(heat transfer coefficient hg). Ordinary brick forms outer layer and is exposed to thin air
film (heat transfer coefficient ha). The overall heat transfer coefficient U is :

[m[m
o=
) U= ! b) U= ! i
T L L 5 1 T 4 L L 1
D e —t 44+ 4+ —
hg kl k2 k3 ha hg kl k2 k3 ha
1 1
() U= (d U=
toh, b b 1 L oh b LT

174. The relation between total emissive power E of a surface and intensity of radiation of
surface [ is
E |

(a) =7 (b) E-T (c) E=n% (d I=mn%E
175. The value of shape factor of a surface with respect to itself is zero. Then the surface is

(a) Concave (b) Concave or flat

(c) Concave or convex (d) Convex or flat

176. The value of Nusselt number is
(a) between 0 and 0.2 (b) between 0.3 and 0.5
(c) Dbetween 0.6 and 0.8 (d) always greater than 1

177. The performance of parallel flow heat exchanger is studied in terms of effectiveness e,
capacity ratio C and number of transfer units NTU, we see that
(a) 0<C<landNTU>0
(b) C>1and NTU<O0
(c) e isplotted against C with NTU as parameters.
(d) NTU is plotted against heat transfer area.

178. The wavelength of the radiation emitted by a body depends upon
(a) the nature of its surface (b) the area of its surface
(c) the temperature of its surface (d) all the above

179. The ratio of surface convection resistance to internal conduction resistance is known as
(a) Grasshoff number (b) Biot number .
(c) Stanton number (d) Prandtl number E‘%.E'é

180. When a system executes an irreversible cycle

(a) §6TQ<0 (®) §ds>0 () §ds=o (d) §6TQ>0
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172. e <5k fored €1 wgron (wfeamsifess) 3R < for g ufsham il 2, shaetrar 2
(a) 3ATel =k (b) UREsH T% (c) S H (d) e T

173. T §Ih QT i A0l ATH 3¢ (TS /), ST AR k), FANAd 3¢ (TS 1, ST
TRl k,) TT HIEROT $¢ (TS ,, ST A1erehd] k) € &0 8 | 31f0 3¢ sTiafss a8 st @
YT Ul TRE 19 fhew (SFSAT TAMTOT IO hg) 1 JEI & | FURYT 3¢ TRl d8 ST 8
AT Iael! a1 fhed (SHEHT LT UM ha) 31 TENA & | THI 5T TIHT-0T oM U &

B 1 B 1
@ VT L1 R Y P
© U= 1 @ u- 1
Loh L 51 1 4 L L 1
174. TS Tdg ! ol Jcaaieh Ntk E TUT Falg <hi fafehor dierm 1 1wy 2
E I
@ T=m b) F=m (c) E=n2l (d) I1=mE

175. Ueh Hag 1 36ch & ATU& HTHicl TUTTeh 1 HH A & | 7 €8
(a) FAIAAZ| (b)) IEIATTUAR | (c) JAAAAIAAR | (d) AT AT & |

176. 9 BT H1 UM 2
(a) 0dAT0.2 % &= (b) 0.37UT0.5F &=
(c) 0.6TqAT0.8 &= (d) TEe 19 AT

177. SR Yaig w1 fafmae o fsaed &1 erE, gvenfiadr e, guar sgdE ¢ ad
TYTI0T $ehT9a1 b1 §&HT NTU & e § {1 SIT1 2 | 89 <@ & T
(@ 0<C<1daINTU>0
(b) C>1TAINTU<0
(¢) NTU 9=l & @1y C & faeg e e fpn i 2 |
(d) ST EIHTIUT &% o fagg NTU 1 wlre fehan Srar 2 |

178. Ueh Sig! g0 ScHfoid ferfeptor amreest fasft shtet &
(a) Hh! HAE I Thid T ‘E‘%Eé (b) TUHI TG P FTHA W
(c) 3Hh! T % dATIHH T [=ls (d) W fafga guft SR w

179. |dE I Falg ¥ HTANEh ATer STalie 3l 3TIHTd oh H § ST SITdT &

(a) WNGTEET (b)) «HCHEAT (c) oA HE (d) YIS qEA
180. & Ush et Sruftard-ar =rsh fsutfed st &
(a) §6TQ<0 (®)  §ds>0 (©) §ds=o (d) §6TQ>0
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