GENERAL SCIENCE -PHYSICS/HEAT AND TEMPERATURE / Fsatr 3t amaA=

Three different scales are commonly used to measure temperature:/ d9HT AT F T 3R )
el 37eTaT-37cT9T YA T ITATT Rl JTCT &

1. Fahrenheit (expressed as °F), / Wﬁﬂﬁ%‘d (°F3~7 & H g d),
2. Celsius (°C), / @feqaT (°C),
3. Kelvin (K). / sfedsT ()

Mercury or alcohol thermometers, for example, have a reservoir of liquid that expands when heated and
contracts when cooled, so the liquid column lengthens or shortens as the temperature of the liquid changes./

3CIE0T & foIT, URT AT 3Telgdl TATHICT F ol T HSRK 8T & oI I gl W Pherar g 3R dar
gl W TAHSAT 8, SATIT el &I AIGHTA Seolel T el FclsT ofel AT BT g1 STl g

The Fahrenheit temperature scale was developed in 1717 by the German physicist Gabriel Fahrenheit. The
upper point is based on the boiling point of water, designated as 212°, whereas the lower point is based on

melting point of ice is designated as 32°./% Raslsa agaE AT 1717 & S8 difas Iaey afsge
BRAEISE GaRT fafld fohar aram Tl Iu foig urel & Fa¥elir W IR g g, o 212° &
& # fafdse fhar Srar 8, Safd fower fig a6 & Rues g 9 3maRa giar §, 5@ 320 &
w7 # fafése frar rar §l

The Celsius scale was developed in 1742 by the Swedish astronomer Anders Celsius. It is based on the melting

and boiling points of water under normal atmospheric conditions. The current scale is an inverted form of the
original scale, which was divided into 100 increments. Because of these 100 divisions, the Celsius scale is also

called the centigrade scale./ » 4feTdd Thel 1742 H T3 GIermEST s Afeadd [=CIRY
fashfac foham sram arl @g @A agAs IREUfaEt & urel & e 3k Fayas |
MR &1 acTHleT JATAT Hel YA 1 Sefer &9 ¢, [ 100 dceT gefarat 7 fasnfara fohar amar
uT| 37 100 ST & FROT Afeaad JAT FF A YA o Fgr I gl

Lord Kelvin, working in Scotland, developed the Kelvin scale in 1848. His scale uses molecular energy to
define the extremes of hot and cold. Absolute zero, or 0 K, corresponds to the point at which molecular

energy is at a minimum. The Kelvin scale is preferred in scientific work, although the Celsius scale is also
commonly used. Kelvin scale is measured as as K, not °K. kelvin is the Sl unit of temperature as it does not

have the negative value./QTcT@ad Thel 1742 H TS @?ﬂﬁ?ﬂﬁ@mmﬁm

foram a1 7| I8 AT argAsend AR A 9l & Aeee AR FaYein o MR gl
AT YA Hel YA T JoleT &9 ¢, fOF 100 ddeT geferat # fenfora far aram arl s 100
fqamaar & FRoT Afcaaw dA F TSI AT oY T ST §l
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QUESTIONS

1. -273.159C temperature is equal to: /-273.152C dT9HAT g s &
(a) oK
(b) 100 K
(c)173K
(d) 23K
RRB NTPC 15.03.2021 (Shift-1l) Stage Ist

e -273.159C temperature is equal to 0 Kelvin.

o Absolute temperature, also called thermodynamic temperature, is the temperature of an object on a
scale where 0 is taken as absolute zero.

e Absolute temperature scale is Kelvin.

e 273.15°C ATYHTA 0 Hfeded & SRR &l

o foReT amAE, G yAfsaiAT oA o FEr ST 8, U YA W TRl awq @ draAre
€ ST8T 0 & U7 e & &9 A form S Bl

o RS AAE YATAT Hfead

2. What is the freezing point of water on Kelvin scale? /&fedsl YA X SToT &1 GATR fohdalT 8Iar &7
(a) 173.15K
(b) 373.15K
(c)473.15K
(d) 273.15K
RRB NTPC 30.12.2020 (Shift-1I) Stage Ist

e The freezing point of water is 273.15 K on the Kelvin scale. Sl unit of Temperature measurement is Kelvin
o The chemical formula of water is H20. At 42C water has maximum density and minimum volume.

o hfcast YA W U &1 BAM 273.15KE| ATIAT AT Hr SISHS dhiodd gl
o ST H THRME FI H20§| 4°C R Il T Hefcd Head AR 3T wg7ad gl gl

3. At what temperature will the water density be maximum? /TR d9ATT W STl T Gelcd 3iTShdd

gram?
(a) 0°Celsius
(b) 4%Celsius
(c) 39° Celsius
(d) 100°Celsius
ALP Stage -11 22.01.2019 (shift - 11)
RRB NTPC Stage Ist 28.04.2016 (Shift-1)
e The temperature At 49C or 277 Kelvin(K) turns out to be the temperature at which water has the highest
density.

o 4°CT 277 Hfcdsl(K) ATIATT T8 ATIATT gIdT ¢ Tord 9 Uil 1 Gelcd I HTUF gl ¢l

4. What is the freezing point of water- /el @T fgdin fhd=Tr giar &-
(a) 40°F
(b) 42°F
(c)34°F
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(d)32°F
RRB NTPC 19.04.2016 (Shift-1) Stage Ist

e The freezing point of water is 320 Fahrenheit (or 00C) and the density of water at 40 Celsius is
maximum and the volume is minimum.

e The water is converted in to ice at 00C (320 F) and the boiling point

o of pure water is 1000C and the freezing point is 00 Celsius.

o U T fgATR T8 320 BRETSC (A1 000) § AR 40 AfcwTH T Ul &I uefea Jifhas
AR AT ST §

e 00C (320 F) 3R Faualir WX Ul §% & IR & Sar g

o CY Ul T dATUATE 1000C 3R AR 00 ATCHITH Bl &1

5. The normal temperature of a human body is [HATAT R FT AT dTIHTT —— BIdT g
(a) 98.6°C

(b) 98.6°F

(c) 37°F

(d) 40°C

RRB NTPC 23.02.2021 (Shift-1) Stage Ist

The normal temperature of a healthy human body is—

e In Fahrenheit — 98.62F
e |n Celcius —372C
e |nKelvin—310.15K

6. What is the freezing point of water- /STeT &I T fohdetr g &-
(a) 400F
(b)420F
(c)340F
(d)320F
RRB NTPC 19.04.2016 (Shift-1) Stage Ist

e The freezing point of water is 32° Fahrenheit (or 0°C) and the density of water at 4° Celsius is maximum
and the volume is minimum.

e The water is converted in to ice at 0° C (32° F) and the boiling point of pure water is 1000C and the
freezing point is 0° Celsius.

o U T fgATH g 320 BRAGISE (AT 0°C) & 3R 4° AfeEIH W U &7 ueled Jf¥ahas 3R
AT 7 GeTaH &

o TR 0°C(32°F) W g% & YRAfcid 8 STl & 3 ey Ulell & FaUeish 100° C AR fg#AT &g
o° Ao giar ¥ |

7. Cryogenic shows- / AT faad goifar g7
(a) Low temperature /&hH dT9HTT

(b) high temperature/3Td dI9HTT

(c) Low pressure /ehH GdId
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(d) high pressure/3Td &dld
RRB NTPC 19.04.2016 (Shift-1ll) Stage Ist

Cryogenics is the study of the production and behaviour of material at very low temperature (= -150°C).

PATSAFH Tgd A ATIA (= -15000) TR FHF F 3cUeT AR TGN FT IEAAA g

8. What temperature will Celsius and Fahrenheit scale show a similar reading? afeaag 3R Fﬁlio‘-l%lsa

Thel frE daA W gaAe Afser gardar
(a) 100 degrees
(b) 0 degrees
(c) -40 degrees
(d) 40 degrees
RRB J.E. 2014 (14.12.2014 Red Paper)

Formula:- C/5=F-32/9

9C=5C-160 (Where, °C=F)

4C=-160
C=-40 degree
OF OC
P—HO
212 F smiassmaia oy i 100°C
Water boils 00— | o5 Water boils
180— g9
160— |70
140— (—60
1200
GBBF v e v . S 37°C
Normal body 80 I:e'o Normal body
20
temperature temperature
60 10
S T S R L Syt N T T .
Water freezes 20 0°C
19 Water freezes

9. The boiling point of an alcohol is 78° C. What is the temperature on the Kelvin scale? /3Teopigel I

FaUATH 780 C¥| dhicdsd YA UT dATIHT FAT &7
(a) 78 K
(b) 341K
(c) 373K
(d) 351 K
RRB ALP & Tec. (09-08-18 Shift-Ill)

According to question, Given, T=78°C
So, Kelvin =273+78 =351 K
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10. Which temperature can water exist in both liquid and solid conditions?

uel o aAEe W o 3R o g fReufast # Alsg ® F@ar &
(a) 100° Celsius
(b) 0° Celsius
(c) - 1° Celsius
(d) -100° Celsius
RRB Group-D 29-10-2018 (Shift-1ll)

e Water at 0°Celsius can be present in liquid and solid (ice) state.
e (00 Celsius is the freezing point of water at which state of water changes into ice. 1000Celsius
temperature is the boiling point of water.

o 0°8CHIE W UG dl 3R 3 (%) 3w # Higg & Hevell Bl
o 0°ACHTT Ul =1 RRATE & o9 W uel 9% F seo ST §1 100° eI ATIART arelr
FT FIUTH B

11. The heat conduction in a cubic object does not depend on -/l i ard H FvAT TGl AR
ERECEGI)

(a) Density of material /GTHAT T Telcd

(b) Material dimensions/JTT 3T=ATH

(c) Friction /eSor

(d) Electronic configuration/Selaelieieh il thalR 2l
RRB NTPC 19.04.2016 (Shift-1) Stage Ist

e The rate of heat transfer by conduction depends on the temperature difference, the size of area and
thermal properties.
e But the heat conduction does not depend on the friction.

o TTelel G@RT FSAT TUMCROT $T e dA9HATE e, 819 & 3R R g o @ 38R el

gl
o JfFeT FvAT T TYUT G AR FET T B

12. Woolen clothes keep the body warm in winter because-

ot &g Gicat 7 iR A 7T T@d § -

(a) Wool is a bad conductor of heat /Ze1 AT &l W %’

(b) Wool is a good conductor of heat/3d ZFCHT ol <ol HAGH %}
(c) Wool increases body temperature /3¢l YRR FI d9ATT STl %}

(d) Wool decreases body temperature/3dl ¥ R FT dYAT HH g AT %
RRB SSE (21.12.2014, Set-08, Green paper)

e |tis a bad conductor of heat, so prevents body heat from going out.

o TG FSAT & Felloleh ¢, AT R AT a1l I e STt & el &
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13. Which of the following method the molecule of a fluid transmit the heat from one place to another?
[EFfafEa & @ g fAfer & ga &1 30 FSAT AT U T  GE T T HOIRA AT §?
(a) Convection method /TdgsT fafer

(b) Conduction method/IaTeleT fafer

(c) Emissions method /3c@atsT fafer

(d) Respiration method/2ad+ fafer
RRB Group-D 01-10-2018 (Shift-Ili)

e Convection is a method of transfer or
transmission of heat. Heat transfer is

done by convection method with overall Mechanisms of Heat Transfer - Convection
transfer of molecules in a fluid (gas, q = hAT q = —kvT
liquid, plasma). where ) where
. . qis the local heat flux density (W.m™) qis the local heat flux density [W.m?)
e Hence in convection method molecule of his the heat transfer caeffcient (Wm2K) L is the materials conductity (War"X")
. . AT is the temperature difference [K] s the temperature gradient [
a fluid transmit the heat from one place i Wkie s Laapasitare ot [

Conduction
to another. Convection \

o Hagd FSAT & TUATAUT AT HIROT
Fr e fafyr &1 oY ga (g, R’
CellHT) H U3 & HHIT TATATRIT
& Gy Hdgel A garT FoAT ‘ |
FIACROT T ST Bl — AV A A SN

&

o 3 Haed R & g@ & 307 FeA ST
1 = Q}I W I% Radiation 4
. . = goT
TR < & -

qis the power radiated from an object [W.m?]
o is the Stefan-Boltzmann constant [W.m™K‘)
¢ is the emissivity of the surfaca of a material [-]

14. The amount of radiation mainly depends upon the - /Taferzor &t AT HEIT: foreR & % -
(a) Nature of the body /2RIX &I EIE"%

(b) Temperature of the body /2RIX & dATIHTT

(c) Type of surface of the body /2R &T Tdg FI THR

(d) All of the above/39l0ed T

e RRBJ.E. 2014 (14.12.2014 Red Paper)
e Radiation is a method of heat transfer that is not related with any contact between the heat source and
the heated object.

e |t depends on nature of the body, its temperature and kind and extent of its surface.

o fAfeur FvAT FUEROT $ v @Y § S FSAT Wd 3R T aEg & @ R o dud &
Hefad 18T gl
o Tg W FH YT, 38¢ aAT AR 3FH g F JHR iR FEaR | FR w2 g
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15. The main reason for heat transfer between fluid and gas is- /&d g 3 & T FSAT TATATAROT Hl
HET HROT ¢-
(a) Conduction /aTeleT

(b) Convection /TdgsT
(c) Radiation /faferToT
(d) Both conduction and deformation/SaTelel IR fawqor gt
RRB J.E. (14.12.2014, Green paper)

e Convection is that common way for heat to be transferred through liquid and Non-Conductor gases.

o T X AR I-Farere AT F AETA F TH FAHERT T F AT ddHT gl

16. Borosilicate glass ware is used in microwave ovens because- /ngas’ta—q' 3aeT # IRfAfehe sora
AW FT 39ART FAT ST § FAifH
(a) It is not brittle /Jg& 34?:],? Tqer g
(b) It is highly heat resistant /I8 37cafa FsAT gfae &
(c) It cooks faster than any other vessel /g ey off 3= T Hr deler H doft & gohar %’
(d) It is energy efficient/Jg Fal g:%l?»r &
RRB NTPC 11.04.2016 (Shift-1l) Stage Ist

e Borosilicate glassware is used in microwave ovens because it is highly heat resistant.

o SRIfAfohe FT & T FT 3UATT ASHIAT 3aT F fhar Sar § Fife Ig s it
gfaRredr grar g

17. A conductor is said to be perfect if it has electrical conductivity./Tdh Telsh P 39H dd Del
ST & SIS 388 faegd =rershar &l

(a) Zero

(b) Finite

(c) Infinite

(d) Unity

R.R.B. JE- Stage - Il 31-08-2019 (Shift -I)
e A Conductor having infinite electrical conductivity will always be said to be a prefect conductor.

o 3l faggd dTelehd dTell H3FeX §AM Teh Mthac el FHgl S|

18. Which of the following is not a conductor of electricity? [AEfef@a & @ i faag?r T JdTelsh
T &

(a) Ceramic /fARfA=

(b) Aluminium /UF{Fﬁﬁ'ZDT

(c) Tungsten /E3TECT

(d) Nickel/foTeher
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RRB NTPC 05.04.2016 (Shift-Ill) Stage Ist

e Ceramic is not a good conductor of electricity. Ceramic is used in making utensils, bowls, plates, hospital
items, electric separators, spark plugs of motor vehicles, etc.

o AR faegd = 3reor gareh e &1 RIAS &1 3TAET T, AR, Tole, 3T &
AT, Seifdgeh AW, Al ARl o TTh ToldT 31T FlTed H foham SITar g

19. Which color is inside the solar cooker? /&R W F 37eT HieT AT LT grar %’?
(a) White /a%he

(b) Blue/siTelT

(c) Black /hTell

(d) Brown/31I1
RRB Group-D 24-10-2018 (Shift-Ili)

e Black surfaces are excellent absorbers of radiation and help in trapping more heat inside a solar cooker.

o el g TATROT & Scpve Ao giel & 3R AR Foht & 3ieT 3R & T Johot A
e A B

20. A hot body emulates Newton's Law of Coolness. What will be the body's temperature and time diagram?

/T T WR e & WA & FTIH HT 0T Fl ¢ RR HT AYAE U6 THT 3RG
T glam?

A
(a) (b)

5
>

Temp.

Temp.

>
>

A

Temp
Temp.

(c) (d)

RRB J.E. (14.12.2014, Green paper)

According to Newton's Law of Cooling the body's temperature and time diagram is shown in option (d).
Cooling of any body or substance in the atmosphere is based on Newton's Cooling Law.

Where,

e Q= heat flowing from hot object to cold object in 'Watt'.
e As=area from which heat flows (m2)

e T.=surface temperature of the object

e T =temperature of the medium (atmospheric fluid)

e h = convective heat coefficient (W/m2k)
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21. Which electric device is not based on Joule's law of heating? /Pl ar ﬁaﬂﬁ 3YhIUT Sl & drgeT
s 9 menfa «@r 82
(a) Electric kettle /3eifarceh ol
(b) Electric plugs and switches /E?T%EF oot 3R e
(c) Electric iron /fSsTelr Gl
(d) Fuse used in an electric circuit /ﬁﬂ:ﬂ?f g & 9qFd Tl
RRB NTPC 06.04.2021 (Shift-1) Stage Ist

Ans. (b) : According to Joule's law of heating, (i) heat
produced in a resistor is directly proportional to square
of flowing current in it.

Ho I?
(11) it is directly proportional to the resistance of a the
resistor.
H xR

(1) and it is directly propertional to time for which
current flows through the conductor or resistor.
Hoct

So,
H=I’RT
The devices which work on Joule's law of heating are
electric heater, electric bulb, electric iron etc.
Electric plugs and switches do not work on Joule's law
of heating.

22. Which of the following thermodynamic process of constant volume is called? /FTfef@d & @ R
3MIAT T TASTIAITRE UThAT T FAT gl ST 872

(a) Isobar /3-TI$'H>IE|'IT

(b) Symmetric/THTAT

(c) Adiabatic/ﬁfﬂm

(d) Isochoric/ H?:I'{ﬁa'lg' gfsrar

RRB J.E. (14.12.2014, Green paper)

e Anisochoric process, also called a constant volume process. In a isochoric process volume of the system
remains constant.

o UH THGISTE kA, O PR 3T gfshar off sher ST &1 U JsainRe gfshar &
fa¥eH &1 3mada R | gl
e V=constant
23. Which thermodynamics law defines entropy? /&l @T UHfEIATRFT Hlelsl Togrdl ol IR
T &7
(a) Zero R
(b) First /IIH
(c) Second/q&X
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(d) Third/dTER_T
RRB SSE (21.12.2014, Set-07, Yellow paper)

e Entropy, the measure of a system's thermal energy per unit temperature that is available for doing useful
work.

o Togil, i e d9A W AECHA & ddiT Fel &1 A9 S 39ARET $ & & o
39ele B

24. By which law of thermodynamics do you know the law of energy conservation? /FSHEIAST & fohd
faga & 39 Fa1 Weor & FAgA @@ SEa g2

(a) Zero law
(b) First law
(c) Second law
(d) Third law
RRB SSE (21.12.2014, Set-08, Green paper)

e The first law of thermodynamics (Law of conservation of energy) states that, the energy is always
conserved, it neither be created nor destroyed, it can only be converted or transformed one form to
another.

o YABHATATH FT Ugell AT (FoIT TXET0T &1 H4#H) Fgar g foh, FAT garem TWiard Tl &,
S8 o df IR ST @l & R F & 7S¢ AT I Tl &, 38 Fadl T &7 & gal §7 7
aRafdd a1 siaRa fFar ST gehdar g

25. Which is the branch of physics related to heat? /ZSHT o gafag ifadhr fr emar i O@r %?
(a) Optics
(b) Acoustics
(c) Thermodynamics
(d) Relativity
RRB NTPC 16.04.2016 (Shift-1l) Stage Ist

e The branch of physics related to heat is called thermodynamics. In thermodynamics, the relationship
between heat and other forms and functions of energy is studied.

o FoAT ¥ Tafta #ifadhr Hr am@r Fr gAfsaRTT Fer ar g1 yAlEReREs & Fuar 3R
Tl & 3T FOT 3R FRT & ST G 1 AT fHAT ST gl

26. Which statement is correct regarding the principle of energy conservation? /3T TLETOT & ﬁl?:\’ﬁ]'lﬁ &
TS F Sl AT YT TET 87

(a) Energy can only be created /3T hdel El?ﬂ’é ST gl §

(b) Energy can only be destroyed/ﬁ‘f FI Fad 15¢ fHAT ST ThaT &

(c) Energy is created and also destroyed. /FST 3ot gy % 3R e o grar %’I

(d) Energy is neither created nor destroyed/ﬁ‘r F ar ST %’ IR éT s gid %
RRB Group-D 27-11-2018 (Shift-1)
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e According to the Energy Conservation Principle, energy neither be created nor destroyed, it can only be
converted from one form to another.

o Foll TRETT TACHIT F IAR, Fofl o o TS S Fehell § AR o1 & ¥v¢ ¥ o Fehell &, W
el UH FT F g@X §7 H qRafdd fBFar s @ g

27. The universe has a tendency to entropy - [SEATS A UFgTﬁ Fr EIEIL'f?T %} -
(a) the minimum
(b) zero
(c) Average
(d) Maximum
RRB J.E. 2014 (14.12.2014 Red Paper)

e Tendency of entropy of the universe is maximum.
e Entropy of the universe always increases because the heat of all the source goes into the atmosphere,
which increases its entropy daily.

o SEAUS HI Tegrdl T ygfa 3ifeehrad §l
o SEHAIS HT Terdl GAR Foclt & Fifh ol Fict i 7l argeser & Siehr &, Sad sah
Teerdl wfafest sadr B

28. Which of the following is correct? Specific volume of water when heated at 0 Celsius P J7 T Pl
T /R 820 AfeaTd W I el W Ul & fafkrse #Ammre
(a) First increases and then decreases /98l §&dT %’ 3R T "edr %}
(b) First decreases and then increases/qgﬁ gcdr %’ 3R R dedrl %
(c) Grows equally /GHTT ¥ & T &
(d) Decreases evenly/JHTd & T gedr %’
RRB ALP & Tec. (29-08-18 Shift-Ill)

e  When water is heated from 00C to 4°C, its volume decreases because its density increases. The density of
water is maximum at 40C and after 4°C its volume increases.

o SIF Ul FI 00CH 4°CTeh ITH fRAT STAT § AT SHHT Gelcd get o HRUT ST AT
g ST g1 9Tl T Geicd 40C W ATHIA gl g IR 4°CH 91 SHHAN JAdA ¢ AT gl

29. Heat is not directly related to — /ZSHT @l e gey a_-lﬁ' %} -

(a) Measurement of thermal energy /drdIT il T HATIT

(b) Speed of moIecuIes/3-TU;r3ﬁ Fr afa

(c) Transfer via electromagnetic waves /faa:{ﬁ W &N & ATEIH H TATHTAROT

(d) Thermodynamic properties of substances/Jeradf & yAfsIAAS ot
RRB NTPC 19.04.2016 (Shift-1ll) Stage Ist

e Heatis not directly related to the measurement of thermal energy, rather the motion of molecules and
heat transferred through electromagnetic waves and thermodynamic properties of substances are
directly related to heat.
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o FSAT WY dR W AT IO F AT § TG G g, qhew 0t oAty 3 faega
I AW & ATETH § TIRAARA I 3R gerdf & gaAfsrg=rias qor @ig ak w e
¥ wefad g

30. Heat transfer to any system is measured in the _/ﬁo_\’:ﬁ T JOTTell & FSAT TATATAOT &l _ff

ATAT ST &

(a) Kilowatt /freiiare

(b) Joule /STeT

(c) Degree Kelvin/f330 Ffeae

(d) Ampere /TFIRIT

ALP Stage -11 22.01.2019 (shift - 1)

Ans. (b) : Heat transfer to any system is measured in the Joule. The Sl unit of Heat energy is "Joule while its
C.G.S. unit is "erg".

forely off JoTTelr # FAT TAACROT H ST H A 1T &1 FSAT Foll & SISH "S[A" § Aarh
ST C.G.S.3FIS "erg" &l

Kilowatt - Power
Ampere - Current
Kelvin - Temperature
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