CHAPTER - 10

THERMAL PROPERTIES OF MATTERS
(5= & ardg aqor)

Points to remember (FAIOIT d29) :

Temperature Heat
Relative  measure of|Energy transferred
hotness or coldness of|between two or more

a body.

systems by virtue of
temperature difference.

S| unit- kelvin (K)
Note: Heat always flows
from higher temperature

S| unit- joule (J)
Note: Heat content itself
can not de cide its

3SAT &1 ATT_

3saTfAfa.

Device: 3SHTATY.
{gia: 3=g ddET W
Wfﬁgmeﬂém@
ISAT = $H dUHT W
fre s ganr wred &r
IS AT

SSAT 9TRAr ar 9 &r
gl &

1. Afrse Fvar aRar-

to lower temperature. direction of flow. 2. o9 fdg- o W g | 9 N A A IR
qrelt AE are H 3aeiar | &l
Measurement Of Temperature | Measurement Of Heat & EEBGIEEG] ﬁ@ 2. ICT FSHT UTdr- o
Thermometry Calorimetry. 3 Sraear aRade g B
Device: Thermometer. Device: Calorimetr. ) _
Principle: Change in|Principle:  Heat lost| COmparison between Various Scales
any physical properties|by a body at higher| fafftesr ot & dra goen
of materials with the|temperature =  Heat
change in temperature. [gained by a body at Name of Scale Celsius | Fahr- Kelvin
Two fixed points lower temperature Thel & AH Scale |enheit |[Scale
1. Ice point - At which|Two types of heat @;{ Scale le
pure  water freezes|capacity e
under standard pressure.|1. Specific heat capacity
(Lower fixed point) - whenever there is Freezing point of 0°C 320F 273.15 K
2. Steam Point- At|temperature change. water/Lower Fixed
which pure water boils|2. Latent heat capacity point STl &1 g
under standard pressure. |- whenever there is state T&g/fereer R &g
(Upper fixed point) change. - '
Boiling point of 100°C | 212°F 373.15 K
water/Upper Fixed
point
Temperature: dTIHT: Heat: Fs#T el 1 FIUATR/
. F98 R 9
forell R &1 arATge a1 | AYAR AR & YR w Mg
33 T FIUET ATT| ar ar ar ¥ U Herr No. of division 100 180 100
F 9T FT FT TATATAROT [CEISG R IR RS
S| g&E- kelvin (K) S| g&18- joule (J) Value of each 1°C 1°F 1K
Note: AT @&d 3o |Note: F AT warg hr| | division JeAF T
agAT ¥ AeT ammse | f&em J3 FE7 T Tear gl bl HAleT
#$T 3R yared aidr gl How to convert temperature =
T - Lower Fixed Point
Upper Fixed Point - Lower Fixed Point
Thermal Expansion
The increase in the dimensions of a body due
to the increase in its temperature.
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Thermal expansion is due to the increase in amplitude of vibration of the molecules.

ardir gE R

frer Rz & a7 9y & FRoT 38 mEET F IRy A adE TR wEa
AT YER LT & HUel & HREH H gig & HROT g &

Type of Expansion [Linear Expansion. Areal expansion or superfi- |Volume expansion or cubi-
cial expansion. cal expansion.
Definition The expansion in length is [The expansion in area is The expansion in volume
called linear expansion. called areal expansion or is called volume expansion
superficial expansion. or cubical expansion.
Expression AL = aloAT AA = BAOAT AV = yVoAT
Lo= initial length Ao = initial area Vo = initial volume
AL = increase in length AA = increase in area AV = increase in volume
Coefficient Coefficient of areal Coefficient of areal Coefficient of areal
expansion (a) :- The expansion (B) :- The expansion (y) :- The
increase in length per increase in area per unit increase in area per unit
unit length per degree rise |area per degree rise in area per degree rise in
in temperature. temperature. temperature.
Si unit Its unit is 1/K or K. Its unit is 1/K or K. Its unit is 1/K or K.

Anomalous expansion of water
Water contracts on heating between 0 °C and 4 °C. The volume of a given amount of water
decreases as it is cooled from room temperature, until its temperature reaches 4 °C. Below 4 °C,
volume increases, and the density decreases. This means that water has a maximum density at 4

°C.

Uleil Sl 37T 9HIT

0°C 3R 4°C & &g 91 &t WX UTell [@hscl 81 AR o dIaTe & S81 gl WX il i Ueh foiRerd #Am=r
Fr AT HH g AT &, ST doh [oh ST d9AT 4 330 Afcqad d& w1gT 9gd San| 4°C & &, 3madd
Jodr &, 3N Oelca A @ AT ¥l SHET Aded § & gl #1 3¥edH Teicd 4°C 9T gar B

Important quantities in the calorimetry

Quantities Definition Formula SI unit
Heat Capacity (S) |The amount of heat required to raise the |AQ = SAT JK-

temperature of a substance by 1°C. _AQ

S e
AT

Specific Heat Ca- |The amount of heat required to raise the |[AQ = smAT Jkg' K*
pacity (S) temperature of 1kg of a substance by AQ s

1°C. TmAT  m

It depends on the nature of the substance

and its state.
Molar Specific The amount of heat required to raise the|AQ = pCAT J kg K u?
Heat(C) temperature of one mole of a substance _ AQ

through one degree celsius. T pAT
Molar Specific Heat |The amount of heat required to raise (AQ)v = pCvAT J kg' K' p!
At Constant Vol- the temperature of one mole of a gas (AQ)v
ume(Cv) through one degree Celsius, at constant |Cv = TUAT

volume.
Molar Specific Heat |The amount of heat required to raise (AQ)p = pCpAT J kg' K' !
At Constant Pres- |the temperature of one mole of a gas (AQ)p
sure(Cp) through one degree Celsius, at constant |Cp = JAT

pressure.

HET-11 (b
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Latent Heat The amount of heat per unit mass Q=mL J kg’
Capacity transferred during change of state of the || = g/m

substance is called latent heat of the

substance for the process.
Latent heat of fu- The latent heat for a solid-liquid state =Q/m J kg
sion (Lf) change is called the latent heat of fusion

(Lf),
Latent heat of fu- The latent heat for a liquid-gas state Lv =Q/m J kg’
sion (Lv) change is called the latent heat of va-

porization (Lv)
Feafafa & Agcaqel ufdet
af= o Formula S| s®E
FEAT GTRAT(S) fRelT 9erel &7 aA 1°C d& o & o | AQ = S AT J K

37TaeTdh FSAT FHI AT g =4Q

AT

fafrse AT enfar | frd 1 fheame gers &7 argd 1°C d& AQ = smAT J kg K
(s) gel & foIT 3magsd FsAT ST A _4Q _s

Ig Yerd 1 Uehid 3R 3Her e W AR mAT . m

AT g
Ao fafdse FeaAr | fohelY Ty & TH A T J9HA T 33l AQ = p CAT J kg K1 p
(C) Afcdad d& Sl & o 3maegs FsAr Hir c =5

HAETI ~ uAT
R 3dd W ER 3Ided W et 3T & U Al &1 (AQ)v = pCvAT J kg' Kyt
Arer fafese FeAT | daA v 33 afeaaw a& s & forw (20)v
(Cv) 3TaTS FSAT FHT AET Cv =TUAT
PR gld W AleR | W g9 I} frdY 39 & T Al &7 aaA=T | (AQ)p = uCpAT J kg' Kyt
faferse FsAT (Cp) | v T3l Afcaad d& dee & fov 3maeaes (2Q)p

SSAT Sl AT Cp =4+

HAT

e FSAT gerd &1 3awyr # IRadd & ek gfd ghg (Q = m L J kg

SEIATT H FEIARA FSAT &l AT & 9T | L = Q/m

& foIT gerd &I aed FSAT @gl SiTeT &
HaTeleT 1 I S F-gd 3aEYT IRATT & AT e Fsar A1 | Lf = Q/m J kg
FoAT (L) waﬁrmm(mmm%l
arsdiehoT &I o | TRA-IH HGEAT IRl & fov o FvAT A | Lf = Q/m J kg
FSAT (Lv) arsdiehoT &I I[Ccd FSAT (Lv) Fel el g
Fe-11 (fIhn FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)

(188}

1887




CHANGE OF STATE HTEAT FT IRGAA
* Melting (fusion) | * Vaporization | *Sublimation * Melting(fusion) | * Vaporization | ® Sublimation
e (Farele?) | arsdieor E)ERIGE]
The change of The change of | The change AT T A g9 ¥ arSq (AT | a9l HGEAT
state from solid | state from lig- | from sol- ygear & aRa- | ) F gEwr | ¥ IR e
to liquid is called |uid to vapour |id state 3T &1 Nueem | oEadT i S 3TEAT T
melting. (or gas) is to vapour FET 1T &l IISAHIOT FET | ATST IFEAT
called vapor- | state with- 7T & 9RadeT 1
ization. out passing ST gl
through the 7T B
liquid state is
called subli- S deh 3 dUA a9 d& | 3TduTde Y-
mation. qerd &1 g A | R Tger § o | BT & R
Rger 7 ST a9 | 3% 6 R 1 | 5dr gqrdf &r
deh A BR | g &7 asy & | ol AR arsy
The temperature | The tempera- | During the @l &l T AL JqEgv
remains constant |ture remains sublimation 3T O ad Siv | ?"T“TW Hdelel
until the entire constant process both gEAT 7 R T arsq H H%'—Hﬁ-?'c_q'
amount of the until the entire |the solid and qRade & SR | & 3aear & H grar gl
solid substance amount of vapour states ey fr I gRadd & e, | S @ 9%
melts. the liquid is of a sub- IR I A=t gerd &Y aer @F CO2),
Both the solid converted into | stance coex- AITATT aTdRr 3T asg Qar TS|
and liquid states |vapour. ist in thermal Helel 7 He- 3faEATe drdy L GITLIRG)
of the substance |Both the liquid | €quilibrium. 3ifeded & WA | Aol H e e
coexist in thermal | and vapour e.g. Dry gl 34"5—7!?1’ H @l o5 % ae
equilibrium during | states of the ice (sol- —~dg dgHT gl ST & "o
the change of substance id CO2),w> o 9T gery —dg dIgATT =T e
states from solid | coexist in iodine. & 3 IR R | 5@ W g | & =y oy
to liquid. thermal equi- | Regelation Teh G & Oy | T AR aT | goqot & @roT
The temperature | librium, during |+ o phe- AT Aol H | 3GEUTT Th g% 9T TR
at which the solid | the change of | "=~ "~ . A & 38 38@ | A1y Al W | w@ag ¥ a9
and the liquid state from liq- | orreezing HdTelelieh el €, 39 38H oo § Ul
states of the sub- |Uid to vapour. | == " ST Bl FAUATR FE | goTar ¥ 3R T
stance in thermal | The tempera- | pressure is g gerd v ST 8l g & FT A
equilibrium with  [ture at which | removed. faQvar g. —CIF §¢f W | F T 8l
each other is the liquid and | odvan- g e WY FIUAH 96
called its melting | the vapour tage:Skating R Far & ST &l
point. states of the | js possible _ TS
It is characteristic | Substance co- | on snow due aFEEET g | AHSAT &
of the substance. |exist is called |to the forma- TR gers | T R derd
It also depends | 'S boiling tion of water I TR H FIUATH
on pressure. point. below the 3GHT —YITHY | ST THHT
The melting point Boiling point skates. Water TTeleTich shgelTdT | Fadelleh Shgelld
of a substance at | ncreases with |is formed 3 gl
standard atmo- increase in _due to thef
spheric pressure | Pressure. '”r‘;;esasree ‘;n 4 | - HEAT TRANSFER AT EemaiaRor
is called its nor- Tgﬁ]tbgf'“gg E actg s a There are three distinct modes of heat transfer:
mal melting point. | PAM S o | lubricant. FSAT TAACROT F et HemaT-3ereT Fhe &

standard atmo-
spheric pres-
sure is called
its normal
boiling point.

HET-11 (b

aror EICC) Haga faferor

FT? 3T & gedcd H g At
IGETXCEI IR & F T
I & S | HROT S g | fSEehr
A9A #T | HR 3cUeel | AIATT >0K
3R g gl gl
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thermal conductivity of the material.

Iarfcshel & &t K &l uerd & Fsar
ATelehdT el ST &l

The greater the value of K for a material, the
more rapidly it will conduct heat.

frelT 9g1ey & foaw K &1 AT Sidar 3ife g,
Ig 3 & dSil ¥ FSAT & HdATeled HLm|

The Sl unit of Kis J s m" K' or W m' K.
The dimension of K is [MLT3K"]
Xm T=0b

Wavelength (Am) of maximum intensity of
emission of black body radiation is

Wien’s displacement law

inversely proportional to absolute temperature
(T) of the black body.

where b = constant of proportionality
= Wien's constant for a black body
AT 1 faruras fFga

SHTCUTehT TATRIOT & ScHoiel T JTIehcd ledr
TEAET (Wm) , FHUTHT F PRIET ATIHT (T) F
STFAIA Al 31

STl b = 3TeIdTiciehd T i
FHitrr & fov de e
2.892x10°mK.

MULTIPLE CHOICE QUESTIONS:
a'gﬁwq"ra gee:

HET-11 (b

HETH 3 el verd, | fondT ATeTH
I $r 3MaTH-
ar =8l gl
ATCIH FT | gt &l Ter
arediden
TATATAOT
afa G} qETH qEq oot
g T PIHEED P ey Y@r
g2y
frar =T
TeleT Hagd fafeor
& 931 & d | I1 TIIEE 38% dI9HATT &
W did H R | @ BT g1 | HTUR 9 Iedfold
g & e picieh HageT | [degd graehia
@ Th Tl | & decarehyor | fafenor & ardr
HaeH Bl & | Uh Agcaqol | fafeor ser Sirar
AT, diaT FATT | $fFET T | B
T 9h & | B FE iz AR
AT T R | Fager % g@ | qanr fraeit I
FSAT & AT | iy @ Re | 39T HY G
HFEA A | gar IR A | ¥ FE N F @ W
gl 37 glar &1 | R aar B
CATECh WIH | gagey & gg | go T & Tt
I TACT | F QAftew | T qoa F e
mﬁﬁwmnm;gm o
5 : 2 &
% HIHe B Bl | grar 3T FRA §
A pares TAed HdgsT | Wl Il & Soell
SIS H, FAT H | & dol FI Hlell X
3Tl FEAT U Gq Ar | fedr ST ¥ arfe
dlefshdl A Rt 3T g 3T ¥ e @
gl & Aifde T | 3% FsAT ArEat
&anT g afeardl & el &
F F far | oo &)
fauer fopar
ST &
* Law of Thermal conductivity AT TTeshdl &1 @I

The rate of flow of heat (or heat current) H
is proportional to the temperature difference
(Tc - Tp) and the area of cross section A and
is inversely proportional to the length L :
FSAT (AT FSAT URT) & Ydlg ol &I H JrgHeT
3R (Tc - Tp) 3R I HIE HT &Thel A
& HATAH glcl & 3R oS L & sFeshAmearer
g &

AQ _ (To—To)

At L
The constant of proportionality K is called the

Aluminum has specific heat capacity of :
a. 450 J kg' °C!

b. 900 J kg' °C"

c. 1350 J kg' °C"

d. 1800 J kg' °C

TegHifaas #r Rftse Fwar afEr..... 8@ 8
450 J kg' °C"

900 J kg' °C

1350 J kg' °C”’

1800 J kg' °C”’

pure substance would freeze or solidify at

>P—PP’9’

=
7]

Boiling point
Condensation point
Melting point
Sublimation point

T g Y. W SH SN AT I &
SR
a. FIUATH

a0 oo
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b. #uee foig
c. HICIATh
d. 3durde g

Heat is associated with :
a. Kinetic energy of random motion of

molecules

b. Kinetic energy of orderly motion of
molecules

c. Total kinetic energy of orderly motion of
molecules

d. Kinetic energy of random motion is

a. Increases with the decrease in pressure

b. Increases with the increase in pressure

c. Decreases with the increase in pressure

d. Remains the same with increase in
pressure

ST T FIYATF :

a. &Y Uca ¥ Sodr ¢

b. T dga & TIY F&dT gl

c. G ¥ ¥ "edr gl

d. @« de W o T W Bl

some cases and kinetic energy of 8.  Which is the fastest mode of transfer of
orderly motion in other heat ?
e X a. Conduction b. Convection
a B%Ulﬁ S E e T S e = C. Radia'fion d. Bothaandb
b. 33T T FEEE AR P AT ot F SEHT FYTEATGROT HT HG& dof a1 Bl a1 §?
c. 33t & FHag Ay A For aAfaer o F a. AT ele b HaEs ‘
d. Fo AW # aefeos afy A afas e c. fafRo d. a 3R b am
& gt ¢ 3N 5o AvTAt F FAS€ AT AT 9. S.I. unit of temperature gradient is :
AT ot & el ¥ a. Km b. Km'
When water is heated from 0°C to 4°C, the c. K'm d K'm'
volume of water ; AATT yaorar &Y S.l.  FFE...... ¥
a. Remains the same a.  Km b Km
b. Decreases c. K'm d  K'm'
c. Increases .
d. None of these 10. Solids are heated by the mode of :
a. Conduction b. Radiation
%qg F1 0°C ‘;’ C a% 3 R e &, &Y c. Convection d. None of these
a. aar g @HT% b. @& & ST & arat F fhw RfYr & et fean e 87
c. wy d. 5o ¥ FE A B B a. A A H b fETH
o i ) c. Hagd ¥ d. SAH q FIg AGT
Density is defined as mass per unit volume.
The density of water is maximum at : 11. Dimensional formula of thermal conductivity is :
a. 0°C b. 100°C a. [MLT2 K] b. [ML* T2 K]
c. 4°C c. [MLT3 K] d. [MLT® K]
d. Room temperature FEAT TTAHaT F @A T ...ona B
uded F U FHE AT & GoAAA F w7 A a. [MLT* K] b.  [ML* T= K]
afsnRa fFar 1 §1 9 F71 "edcq R a9AEe c. [MLT? K] d. [MLT? K]
W 3”? R T ¥ 2 . 12. Liquids and gasses are heated by the
c. 4°CW d. FA & dGALT | a. Conduction b. Convection
If coefficient of linear expansion of a solid c. Radiation d. None of these
is 1.2 x 10'5°C.'1 what is th.e coefficient of Z7 vg at # frE B L =TT T ST ST
volume expansion of the solid : ¥ ~
ﬁﬁg:WWWW1.2;’r—5 a. AT ATl b. @age
°c AT el YHR T I[0MTh FIT ? \ \
c. fafeor d sAA & Ter
a. 0.4 x105°C" b, 4 x 105 °C 13 Greonh coct is due t ™
. reenhouse effect is due to :
. 3.6 x 105 °C" d. 1.2 x 10° °C"
o 36107 C 10me a. Visible light b. UV ray
Boiling point of water : c. Infrared rays d. Radio waves
FafT-11 (ifhn To7) FMEIRA. — et TF-Hg-3w GFah fged Aawor g (2024)
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NAET3H WS FT FROL.....o. B
a. TTATT Tehral b. W= fRzor
c. 3avad faor d. X3 a@r
14. Which of the following has lowest thermal
conductivity ?
a. Mercury b. Copper
c. Glass d. Oxygen
?‘mﬁf@a # ¥ FFEH FSAT ATl Tad FHA
?
a. URI b. drar
c. @A d. 3ifedrseT
15. A solid ball of metal has a spherical cavity
inside it. The ball is heated. The volume of
the cavity will :
a. Decrease b. Increase
c. Remain unchanged
d. its shape will change
uTq Y TF W g & W F MR By
afE g F I P e At By 1 IEET
a. & g S | b. §g JTCam|
c. 3mRafda wam
d. SHRI AR dcel SITTT|
16. The SI unit of thermal conductivity is :
a. Js'mk b. Jsm'k!
c. Jsm'k d. Js'm'k’
SSHAT TTelshdl $T S| SHS FAT & ?
a. Js'mk b. Jsm'k!
c. Jsm'k d. Js'm'k?
17. When a copper ball is heated, the largest
percentage increase will occur in its :
a. Diameter b. Area
c. Volume d. Density
Sq d @ dig # o R Smar @, O e
s gfderd gig....d gnfl
a. g b. &
c. 3 Ide d. HYdcd
18. The colour of star in an indication of its :
a. Weight b. Solar Spots
c. Temperature d. Size
ar FT T 3TF ... ®T THd 2l
a. golel b. IR Ysa
C. dgATeT d. 3R
19. Metals are good conductors because :
a. They contains free electrons
b. The molecules in them are very close
together
c. The molecules in them collide very
FefT-11 (IR

(192}

20.

21.

22,

24,

freely
d. They contain reflecting surface
UTqe IS ATAH g’l?h & Foif® :
a. SIH HF Solaclel B ¢
b. FAF 3] Th-gW & agd AT g gl
c. 3o U] §gd T@AT T W TG El
d. 378 Wade g gidr gl
The velocity of heat radiation in vacuum is :
a. Equal to that of light
b. Less than that of light
c. Greater than that of light
d. Equal to that of sound

fata & FeAT [{fHTor &1 ... B 1
a. YT & S b. vt T Y A
c. YaIem ¥ 38w d. & & T

The Thermal conductivity of a rod depends
on its :

a. Length b. Mass

c. Area of cross-section d. Material

%M &3 1 FAT ATAFAT ... T AT FTA
|

a. odS b. geIAET

C. 3TIUEY FHIE FH &

d. uerd

The absorptive power of a perfectly black

body is :

a. Zero b. 0.5

c. 1 d. Infinite

qute: FHiSorer A raeivor afFa...ol

a. Zero b. 05

c. 1 d. Infinite

One calorie is equal to:

a. 32J b. 42 J

c. 521 d 62J

TF FA WE...... 8T 71

a. 32J b. 42 J

c. 521 d 62J

Unit of linear expansion is :

a. °C’ b. H

c. °C d. None of these

IBF @R i 578 ... 2

a. °C’ b. H

c. °C d. 3AH & FI$ A8l

Ratio of linear, area and volume expansion
is :
a. 1:2:3 b. 2:1:3

FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)
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c. 2:2:3 d 3:2:1 31. Unit of taken heat of fusion is :
R, ST6e TN HATT TR HT HeTeT.... 31 a. Jkg b J K
a. 1:2:3 b. 2:1:3 c. Jkg' d. Jk?
c. 2:2:3 d 3:2:1 I Y FoAT A TFE ...F |
26. A constant volume gas thermometer records a. J kg b. J K
a pressure of 20 KPa at a triple point of c. J kg’ d.  Jk?
yvate\;V:n;ilpr:ehss:re of 1‘:'3 KPfadat the ?dry 32. According to principle of calorimetry :
ice. at is the temperature of dry ice ? .
a. Heat lost < Heat gained
. 77.85° . -77.85°
2 1778250(:0 2 177825000 b. Heat lost > Heat gains
' ’ ' ' c. Heat lost is not related to Heat
% R amaaer dw e el F B g w gained
:_OHKﬁPa ;" ard ?ﬁ:g ; 14.3 KPﬁa hill d. Heat lost = Heat gained
2 §2 FaAd (Fvarfafa) & Rga F ER ... 8T
a. 77.85° C b. -77.85° C el
c. 177.85° C d. -177.85° C a. | 3SAT < 3AT Al
b. oCd 3SAT > 3SAT olfeY
27. With the increase in temperature, density of > ¢ .. .
a body : C. ot 3SAT 3vAT dfey & Fafed =gl
a. Decreases b. Increases d. TCd IAT = ISAT Afey
c. Remain same d. None of these 33. Vaporisation is the process of changing the :
aIOHT # iﬁ&' ¥ @i B Rig #7 g a. Gaseous state into the liquid state
a. & & ST gl b. g T & b. Liquid state into the gaseous state
c. g war gl d. 9 4 FS FqE c. Solid state into the gaseous state
28. Dimensional formula of heat capacity is : d. Both a and c.
a. [MLT2K"] b. [ML2T2K-] AT A A FiT H Ak 7 2
c. [ML2T2K7] d. [MLT3K?] a. AT yTTEAT F T 7TEAT H Feolad
FoAT qTRaT &1 {# ... b. el 3aEAT T AAT HaEAT FH Fe Hl
a. [MLT?K7] ", [ML2T2K 1] c. o HIEUT A AT 3HGEAT H deolal Hl
c.  [ML2T2K-1] d. [MLT?K? d. a3k c aml
29. Which of the following materials have the 34 The [;‘roclgss.dof chanlgmg the gaseous state
highest specific heat capacity ? into the liquid state known as :
a. lce b. Glass a. Condensation b. Vapourisation
c.  demm d  Water c. Melting d. Boiling
Prfaf@a & @ fbw vad & RRse s I sEE F RS yawdr FF@Ad H
a. & # b. & & a. W b. arsHheoT
c. T d. o= & c. WeTele d. 3ae«r
. . . 35. 100 g water at 10°C is mixed with 200g of
30. |If Cp and Cv is the specific heat capacity at o . .
constant pressure and specific heat capacity wfatﬁr at 80°C. )}Nhat is the final temperature
at constant volume. Then which option is of the ml)sture ) .
a. Cp<Cv b. Cp>Cv c. 46.67°C d. 56.67°C
c. Cp<Cv d. Cp=Cv 10°C T 100 71 9ret # 80°C W 200 I
Ik Cp 3 Cv fwR g@ W Rfdrse Fwar anfian el & :LT:T fremar sar &1 @ @ sifaw
IR R 3mraed W RAfse Fsar aflar &1 ar araHr ; g1 .
fFT FiT @1 AFew ag §7? a. 26.67°C b. 36.67°C
a. Cp<Cv b. Cp>CV 46.67°C d. 56.67°C
c. Cp<Cv d. Cp=Cv
FafT-11 (ifhn 753) FMEIRA. — et TF-Hg-3w GFah fged Aawor g (2024)
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36. Which mode is the fastest mode of
transferring the heat ?
a. Conduction b. Convection
c. Radiation d. All of these
FSAT TYART HlT @1 dOHT F T g9
s &2
a. dleled b. ddge
c. fafeor d. 35 O F@er
37. Thermal conductivity is :
a. Directly proportional to the area of the
face
b. Inversely proportional to the time
elapsed
c. Directly proportional to the distance
between the hot and cold end
d. All of these
a. Y5 & &Thol & IfeshAlIdTcl
aﬁﬁ §U 9AT & Wﬂﬂm‘r
T 3R S R A A gl &
EGERICRICH
d. smfr a mfr
38. Dimensional formula of thermal conductivity :
a. [MLT?K] b. [ML?T3K"]
c. [MLT3K"] d. [MLT2K7"]
FEAT ArehdT F1 @A ¥ ... BT 7
a. [MLT?K] b. [ML2T3K"]
c. [MLT3K] d. [MLT2K"]
39. For an ideal conductor, the value of thermal
conductivity is :
a. 0 b. 1
c. Between 1 to infinity d. infinity
T HTEe ATad F AT FSAT IredHhdr FT Ad.o....
gar 1
a. 0 b. 1
c. 1¥3=[aFaa d  3=d
40. For an ideal bad conductor of heat, the
value of thermal conductivity is :
a. 1 b. Zero
c. infinity d. None of these
AT & T e FAEF & AT SSAT Areiehal
FT Ao AT BN
a. 1 b. YT
c. 3d d. 8 ¥ FS AgT
41. Which of the following is the property of
thermal radiation?
a. lIts travels in straight line
FefT-11 (IR

42,

43.

44,

45,

46.

b. It travel with speed less than speed of
light

c. It can travel in vacuum

d. Both a and c

?)ﬁﬁﬁ?ﬁ##mmmﬁmﬂmw

a. Ig T &N H IHA T gl

b. I ThIer Fr Afd T o A Ifd & T
HIT gl

c. Ug fadia & A7 X Ghar B
d. a 3R c =il
The ratio of amount of the heat radiation

absorbed by a body to the total amount of
heat radiation incident on it is known as :

a. Reflective power

b. Transmitting power
c. Absorptive power
d. None of these

€] & A IaMf¥T sear fafewor i @mEw sk
mwamﬁamﬁﬁmr#rﬁrm FT

HTNT v FEEATAT |
qra HATRA FHTAT

a. Wﬁﬁ?%m b.
c. 3avur AfFa d. 38 ¥ S A8

Surface temperature of the sun is :

a. 5500 K b. 5600 K
c. 5700 K d. 5800 K
¥d 1 §gdg F AGA......... T |

a. 5500 K b. 5600 K
c. 5700 K d. 5800 K

The value of wien's constant is :

a. 2.8 x 10°% km b. 28 x 193 km
c. 28 x 10* km d. 2.8 x 105 km
T FWRF FT AW, |

a. 2.8 x 10°% km b. 28 x 192 km
c. 28 x 10* km d. 2.8 x 105 km

In gasses, the transfer of heat take place by:
a. Volumetric density

b. Unstable collision

c. Transporting energy with electronal

d. Random molecular collision

AT H FAT FT TAAGROT ... & HROT gaT g
a. Hdcd b. 31fE TF

C. ZAFCi & AT Foll &I gRaga

d. IERRo® 3MUras caaa

Internal energy of a substance is associated
with :

a. Microscopic mode

FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)
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b. Macroscopic mode of energy
c. Bothaandb
d. None of the above

?-m qerd fr al® Fal....... ¥ FFaAT gl
I
a. g&H faur b. Fell & ¥l faur
c. a 3R b aeEr d. 87 ¥ F5 &
oTel
47. In which substance does conduction mode
of heat transfer take place ?
a. Solid b. Liquid
c. Gaseous d. All of the above
?W 9l A FEAT FTYHAIROT greer [{fr & gt
?
a. o #H b. WA A
c. T H d. I & gl
48. Mass transfer doesn't take place in :
a. Conduction b. Convection
c. Radiation d. All of the above
GEAAT TR $a8 § s ol & ¥
a. Gl H b. ¥dgd H
c. ffeRor & d. IR & gl
49. What is the condition for conduction mode
of heat transfer between two bodies ?
a. The two bodies must be in physical
contact
b. There must be temperature gradient
between the bodies
c. Bothaandb d. None of these
ar R & g FvAT TR araa [ oo
FT 87
a. <o e & i guss Tigul
b. sl & & dM9AT FT IR AT aTfRUl
c. a 3R b a=il d. 8 ¥ Fg Al
50. In which mode, does the heat energy
transfer between two bodies when they are
separated by some distance and there is no
medium between them ?
a. Conduction b. Convection
c. Radiation d. None of these
e fafer &, af RiEt & i s s w@aia
Bl @ 99 T 5 gft & e @ ¥ AR 3aF
a"ﬁr FIE ATCAR 8 @ar §7?
a. Al H b. Hagd H
c. fafewor & d. T8 § IS G
51. The radiant heat emitted by any body travels
at the speed :
a. Less than the speed of light
wefT-11 (D

52.

53.

54.

b. More than the speed of light

c. Equals to the speed of light

d. Unpredictable

e st Rz qanr scufoia Qftqae ssar

afy ¥ Taa § 2
QhTer T AT & Fe |

gehrer hr afad & HfeF |

TRl I I1fd & XX |

AT ALl oI T ST HeheT |

The conduction heat transfer with combination
of transfer of material also is called as :

a. Material conduction heat transfer
b. Convection heat transfer

c. Solid convection heat transfer

d. None of these

Qoo o

The rate of heat transfer by conduction

depends upon :

a. Area of cross-section normal to the heat
flow

b. Temperature gradient

c. Bothaandb

d. None of these

I ¥

a. FSAYAE & U TFaad AUy F1e F:
&l

b. TTYAT YaoTdT

c. a 3R b a=i d. SoIH q FIS A

What is the temperature gradient in the

conduction heat transfer ?

a. Change in temperature per unit change
in time

b. Change in temperature per unit change
in distance in the direction of heat flow

c. Change in temperature per unit change
in cross- sectional area normal to the
direction of heat flow

d. None of these
Tl FSAT TUTHEAI0T H dTIATT Y90TdT F4T 87

a. 9fd sHE TAT IRTAT & HROT dIHATA
gRadel |

b. FvAT yarg $r fem 7 iy grs g

9T fasiy
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agAET F aRade |
c. AT yaig FI & & oewad ufa s&rs
IITES HIC & &TThel dTIHAT TRace # |

d. SoH ¥ FIS gl |

55. The value of thermal conductivity k depends
upon :
a. Material through which of the heat is
transferred
b. Intensity of heat energy is being
transferred
c. The area which is parallel to the heat
transfer
d. All of these
FSAT ATAhdTl k FT AR, W AT FIar § |
a. 9gy (o aAregs ﬁ FSAT T TATATAROT
BIaT & )
b. AT FoT &I TATATROT drddr
c. &7 (S FSAT TAUTAARUT F FAGINR §)
d. 3o @l
56. The material which have Ilow thermal
conductivity are called as :
a. Thermal conductors
b. Thermal resistors
c. Thermal insulators
d. None of the above
¥ ugrd fOd FH7 FSAT gewar @t §
Fgad § ?
a. AT Tl b. FtAT gfeRITs
C. AT Fulelh d. A7 & FS o g
57. How does the radiation heat transfer occur
through a perfect vacuum ?
a. By light waves
b. By electromagnetic waves
c. Both aandb d. None of these
wof fEta @ Rfeor 3w &1 FaEieRer 9
glar &7
a. I dai gan |
b. Taega gFaeha Tl ganT |
c. a3k b gEr d. 38 ¥ FS Agr
58. Gray body can emits radiation :
a. At higher rate than the black body
b. At lower rate than the black body
c. At equal than the black body
d. None of these
e {3 .....RRRr scafsia #X @@ § |
a. el ﬁ's' & Tl H 3T X W
b. el S &I Jolell H HH X W
FefT-11 (IR

59.

60.

61.

62.

63.

c. oy U & s
d. a8 ¥ P15 GT
What is the mode of heat transfer from the

heat surface to the adjacent layer of fluid
which surrounds the surface :

a. Conduction b. Convection

c. Radiation d. None of these
FSAT ¥aE ¥ g & IRI AR o gord #;
e R dF FSAT TR [y #7471 §2
a. dold b. Hagd

c. fafegor d. SIH ¥ HIS G0

The convection heat transfer coefficient
depends upon :

Thermal properties of fluid

b. Geometry of the system

c. Characteristics of the fluid flow
d. All of above

o

C. gdydlg & oefur  d.

When the surface of a body is at highest
temperature than the surrounding fluid, then
the heat flows firstly from surface of the
body to the adjacent layer of fluid by :

a. Conduction b. Convection

c. Radiation d. None of the above
Ja fFdY Rz T Id8 39 F aT o H

qoeT # IR ATAT W el &, @ FEAT Fe A
Tgar iz ) @ag @ R N Adead! /T O

YaIfRed ......5@RT gt gl .
a. ?n?»l?rr b. dage
c. fafeReor d. A7 q FIg & G0

The form of energy the produces feeling of
hotness is called as :

a. Water b. Heat

c. Energy d. None of these
ST T 98 T ST AATGE Y HHFA IeToeT HIAT
¢, FIAT Fgarar ¢ ?

a. 9= b. 3SAT

c. Far d. 38 ¥ S A8

How do we measure the energy value of
food ?

a. Joule b. Joule/second

c. Calarie d. None of these
&7 NS & FoAT AT ... ¥ AT &

a. e b. Sei/As

c. Farly d. 38 ¥ FS 80

FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)
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64.

The amount of heat required to raise
temperature of a substance by 1°C is called
as :

a. Work capacity b. Heat capacity
c. Energy capacity d. None of these

R geref 1 AR 1°C o & T 3maeas
FSAT T AMAT ... FEdTd) Bl

57.b. 58.b. 59.c.
64.b. 65.d. 66.a.

60.d. 61.a.
67.c.

62.b. 63.c.

VERY SHORT TYPE QUESTIONS:

Y 9g ScallT yet:

a.  FF eI b,  SAT eTiar 1. Is it possible for a body.to have a negative
— q S temperature on the Kelvin scale? Why
© ' Ans- No. Because absolute zero of temperature
65. Heat capacity depends on : is the minimum possible temperature on the
a. Change in temperature Kelvin scale.
b.  Mass of body FT Hfeaa A=t W Rt Rz #1 d#Ae
c. Nature of substance HUNcHS BT THT g2 F41?
d. All of the above 3ca- 61, il hiedd YAW W WA g ~golaHd
e enfar Wmm% Hmm%|
a. digHATT :ﬁr qﬁaz—‘l?r b. Uz & gcgAA 2, The temperature of a gas has increased by
c. uerd & ywa d. oI 8°C. What is the corresponding change on
- _ < o the Kelvin scale?
66. Wlels _It_:llsplbacement Iat\:v |s;L .. Ans- 8 K.
a. amT = . Mm/T =
e amb =T 4 am= T/ & I 1 a9AET 8°C Tg AT T Feaw Yo
' ' R Hard gRade F41 §7?
e &1 Reue g 8- IeaR- 8 K.
a. mmT =b b. a/T =b . ) .
b=T d - Th 3. There is a hole in a metal disc. What
C. Amb = . Am= happens to the size of the hole if the metal
67. Which one of the following is a reliable disc is heated?
standard fixed point? Ans- The size of the hole increases on heating the
a. Boiling point of water metal disc.
b Melting point of ice urg H gl # vE B ¥ IR ug A awad
c. Triple point of water 1 I R T @ Bg F MER W FAT IHT
d. None of the above q3Im?
I T NG WU S— 3ce- T &1 TEaAdl 1 I F W B T HHR a6
PR g §7 S &1
a. Ul &1 F9dT | 4. The top of a lake is frozen. Air in contact
b. &% wﬁrﬂﬂ?ﬂﬁgl with it is at -15°C. What do you expect
£ . the maximum temperature of water to be
c. gl oo %g ! ] in contact with the lower surface ice? What
d. 3WFT & & FS %7 | do you expect the maximum temperature of
water at the bottom of the lake?
ANSWER OF MCQ QUESTIONS Ans- 0°C, 4°C.
3ca¥ el & e F1 M o T ¥ SEF HUS A e
2 arell gaT 1 A9 -15°C gar §1 3 faeel
Adg 1 96 & IS A I H AFIA agH"
8.c. 9b. 10.a. 11.c. 12b. 13.c. 14.d. UTeAl T HfAFTA dTIAT FT @1 1 37 F+d
15.b. 16.d. 17.c. 18.c. 19.a. 20.a. 21.d. &
22.c. 23b. 24a. 25c. 26.b. 27.a. 28.b. 3=w- 0°C, 4°C.
29.d. 30.b. 31.c. 32.d. 33.b. 34.a. 35.d. .
36.c. 37.a. 38.c. 39d. 40b. 41a 42.c. O What is the cause of the hothess of a body?
43.c. 44.a. 45.d. 46.b. 47.a. 48Db. 49.c. Ans- The K.E. of the molecules constituting the
50.c. 51.c. 52.b. 53.c. 54.b. 55.d. 56.c. body causes its hotness.
FafT-11 (ifhn T57) FMEIRA. — et TF-Hg-3w GFah fged Aawor g (2024)
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et Y FSAT FT HROT F4T 82

expansion of water is negative between 0°C
and 4°C?

This is because of the fact that the volume
of water decreases between 0°C and 4°C
and water contracts within this range of
temperature.

Tqse F fF gl F AT TR FT q01F 0°C
3 4°C & €T HomeAs Fa) Aar 22

Ig 39 d2T & FRUT § & et T 3mada+ 0°C
3R 4°C & € ge Jdr & 3R awHEe #3539
AT 7 el s S &

Name different modes of transmission of
heat energy from one point to another point?
Conduction, Convection and Radiation.

wﬁg#@ﬁgwmmﬁ#mﬂ:
Rffe alet &1 @1 qame?

qTeleT, HagT 3R fafehor|

How does the heat energy from the sun
reach Earth?

It reaches by radiation.

F ¥ o1 S el aF FE wgaeh §?
EEAEIERUICCIR ER] gl

Why does the Earth not become as hot as

the Sun although it has been receiving heat
from the Sun for ages?

Earth loses heat by convection and radiation.

gedt g et w4t 79 ach SafF ag g
ﬁﬁ#mmmmw#

e tgza%waﬂ?ﬁmwaﬁmma’ra—cﬁ%‘l

3o Yerd T FAT qerd @l FeTe drel UL3T & K.E.
(@IfasT 39 & FHROT g gl Ans-
6. Why does a thick glass tumbler crack when
boiling liquid is poured into it?
Ans- lts inner and outer surfaces undergo uneven
expansion due to the poor conductivity of
glass, hence it cracks.
#H1E H1T & Fema & Saerar g3 o Terd sTe 3edt
W a§ FAI Be AT 872
3cci- I &I FHATehcl & HROT SHHT ARSI
el wae § A SER T 8, safaw ag 13
7T STl &
7. What is the basic principle of a thermometer? A
Ans- The thermal expansion of a substance with
temperature constitutes the basic principle of
the thermometer. 3cci-
argaTdt F1 A Rgia F4r 872 14.
3ok AYHAT & AT T gerd &l ardy JER argardr
& 7ol Taeid & Ans-
8. Why is a gas cooled when expanded?
Ans- Due to a decrease in internal energy, gas is 3cdl-
cooled. 15
haa W A 3 F4T @ S 87
3cdR- AR Fall F HHT & FROT A7 337 &7 ST 2
9. Out of the radius and volume of a metal ball, Ans-
which one suffers maximum and minimum
expansion on heating? Why?
Ans- Volume will suffer maximum and radius will ccX-
suffer minimum expansions , as y = 3a. 16
UTg #1 dg F B 3R Iae F @ o F
W RS TR AR ik geTad gar 82
W Ans-
3cal- A T H¥hdHA TR AR AT &1 7ol
YR g, F9ifh ¢ = 3al
10. When water is heated from 0° to 10°C, what
happens to its volume?
Ans- |t first decreases and then increases.
I« 9t F 0° F 10°C & a3 e Jrar €, @ SRk
IF AT A FA1 IREdT @ ¥7
3cdl- I8 Ugel el g 3R Y sedr gl .
11. Name the substance that contracts on )
ing?
heating? Ans-
Ans- Ice.
;v YT FT AH q@0 St W FA W RAFar
?
3ccX- . 3eeR-
12. Explain why the coefficient of cubical
FefT-11 (IR (798)

Why do two layers of cloth of equal thickness
provide warmer covering than a single layer
of cloth of double thickness?

This is because the air enclosed between
the two layers of cloth acts as a good heat
insulator

AT ATE F FI3 HT &7 W aPET A &
FU2 A TF WA H qeten & s ant smaRor
Fai ygwr Feat §2

vET gafaT § FifE F93 & o WAl & 99§95
gaT Ueh 3T FSAT AAUF & &7 H F Xl
gl

Why is snow a better heat insulator than
ice?

Snow has air enclosed in it which reduces
the chances of loss of heat by convection,
hence it is a better heat insulator than ice.
R, a6 ¥ AgaT FAT AUF F4T §?

fRH & gar Ol g § S Hdg«d ¢anrT FSAT &
Al HT FAGAT P HH A ¢, FHAT Tg
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g% &I Jofell & Sga FSAT At ¢l

SHORT ANSWER TYPE QUESTIONS:

18. Why can water in a metallic pot be boiled T 3cdiT v
quickly if the bottom of the pot is made black 2
. . o
and rough than a highly polls.hed surface? 1. Why metals like copper, iron, brass etc. are
Ans- The black and rough surface is a better ab- good conductors of heat whereas wood,
sorber of heat than a highly polished surface. cardboard, ply are not conductors of heat?
IfE g & Tda F1 fAgar amr wcafd® gifdwr Ans- Heat  conductibility in solids apart from
# & Fag B goT A Frew i I @, a9 temperature depends on the availability
ToT F Ul el FAT FATAT AT FHaT § 2 of conducting particles i.e. free electrons.
3c’- e Giferer fr a8 gdg $r el H Frey In metals like copper, brass and iron-free
3R @qgfr TdE AT 9T Sga] 3NN gy & electrons are available but in insulators like
wood, cardboard and ply free electrons are
19.  Pieces of glass and copper are heated to not available, so metal is good conductors of
the same temperature. Why does the piece heat.
of copper feel hotter on touching? it 5
Ans- Since copper is a better conductor of heat gmm%ﬂmllilil m:illitaﬁllil ‘__mg! maua; m""“'
than glass, copper transmits heat quickly to st & it 2
the hand and hence it feels hotter on touch- .
ing. W—Wﬁ?mwwﬁﬁmm@
JaTghiT HUN T 3qeredal W AR AT gl
Fa AR dT F THS B TF T ATGAST T W fa, de 3R o SR et ¥ A o
T ST &1 A T gHET B WX AT I FAT SUAH QI § Ak A, FE A IR oS
orar 82 SIE FrTeliehl #H FeFd Feldrelel 3UcTstl w161 8id ¢,
W—aﬁaﬁ@mﬁmﬂﬂmm sﬂﬁvmm@ra—@rmaﬁ%l
34‘]-{2 Wﬂg%ﬂ; % I %\—yﬁ%gl 5 J 2. It is generally very cold after the hail storm
than during or before it. Why?
20. Why goes a bullet heat up when it hits @ Aps. After a hail storm, the ice balls melt by
target? absorbing a lot of heat energy from the
Ans- |t is because its K.E. is converted into heat atmosphere, thus reducing its temperature.
energy. Hence it is very cold after the hail storm.
J9 aelt Rt @aw 9T derelt @ A 9§ e a Meagfe & R I 38@ Tgd H Jaar H
g Tt 72 %*mmﬁrwm%waﬁ
3col- U sEfAv § i gEeRl aifde 3ot (KEE.)
FeAT 7 gRafda g S gl W-aﬂamﬁcé?aﬁaﬂ?a:?nﬁamgaﬁaﬁ
21. Why is the water at the bottom of a waterfall Hfow s A SEAUAGIEASE STt ¢,
o fSOY SHAT d9HAT &H @ Sar gl SHAT
warmer than at the top? T e FE Ao e
Ans- It is because P.E. of stored water is converted ¢
into heat energy. 3. Why are good conductors of electricity also
NP NI Np— aﬁ #F srftrs I good conductors of heat? . N
4t @ar 27 Ans- Both thermal and electrical conductivity
SRe o o depends upon the number of free electrons
Jei- ﬂsTE3¥ Gl i; : F(izmg’rigz m? it which are in large numbers in good conductors
(P.E) 33 oI &1 of electricity.
22. Why is a vacuum created between two glass Bt ¥ are TTew SSAT 3 o o= T =
walls of a thermos flask? ¥
Ans- It is done to prevent the transfer of heat by Jcat- AT 3 Tega areihar et & T SYCETan)
conduction and convection. T W ’lﬁﬁ-’l? A E oS m F IS
oy FARE $ & FiT i dant F i e dlelehl H S35 T&IT H g 8l
FT qAr ST §? 4. On a hot day, a car is left in sunlight with
3ccR- Ig dlelel 3R Hagel SaRT FSAT o TATATAOT Y all the windows closed. After some time,
Vet & AT Rar S B it is found that the inside of the car is
considerably warmer than the air outside.
Explain why?
FafT-11 (ifhn 759) FMEIRA. — et TF-Hg-3w GFah fged Aawor g (2024)
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Ans- GtI)ass possefsies th((ajI propelrty Iof selective LONG ANSWER TYPE QUESTIONS:
absorption of heat radiation. It also transmits § .
about 50% of heat radiation coming from a 4 3¢ Re:
hot source like the sun and is more or less
opaque to the radiation from moderately hot 1. (a) Define the following:
bodies (at about 100°C or so). Due to this, (i) Coefficient of linear expansion ()
when a car is left in the sun, heat radiation . . . .
from the sun gets into the car but as the (ii) Coefficient of superficial expansion (p)
temperature inside the car is moderate, it (iii) Coefficient of cubical expansion (y)
cannot escape through its windows. Thus (b) Derive the relation o, § and y
glass windows of the car trap the sun rays _ . _ ' o
and because of this, the inside of the car Ans- (i) Coefficient of linear expansion (a)
becomes considerably warmer. a - It is defined as the change in the length
et : fasfeat & 3 per unit original length per unit change in
:#ﬁw # ;'rg %z_rm ar 7o 3:3313 Tﬂ:; temperature of the material of a solid rod.
3eT ATEX FY gaT M AEI AT H FH W @Y ie. o = 2k
et ¥ F? (ii) CoeffiIc;i(r)enAtTof superficial expansion (B)
3cR- dg #H FSAT [AfR0T & IIATcHS TGNV &T . . ,
o 8T & I® -\qgr 3 TH I @ N G It is defined as the change in surface area
JIHIT 50% FSAT [ARIOT Fr N g aar per unit original surface area per unit change
¥ 3R Femw e RIS (@ETeET 100°C I s8% in the temperature of the material of the solid.
ITEI) F 3 arel fafewor & fow swAe - _ _AA
3AReRll B &1 $HS HROT, ST fRdlr HR @A "_?'B AOAT , ,
o ¥ o R arar g, ar 335- T Fasr are (iii) Coefficient of cubical expansion (y)
FAT fafehior SR & gaer HY S &, Afhd FR It is defined as the change in volume per
% e T dIIHT HAEIH glel & FHRUI, dg Shh! unit original volume per unit change in the
f@sfhal @ a1eY gl el Irdl §1 36 YR SR temperature of the material of the solid.
T T T [@STHRAT IS T fHOl I Ak ol AV
¥ 3 5 a9fF ¥ PN & 3eT T AT FToT I Y= VAT
gl ST & (b) Relation between o and f
6. It takes longer to boil water with a flame in Consider a solid of length 1 cm at 0°C. Heat
a satellite in gravitational field-free space, it by 1°C. If lp, It be its length at 0°C and |4
why? How will it be heated? at 1°C respectively, then
Ans- Water boils with flame by the process of lb = 1 cm
convection. Hot lighter particles raise up and and 11 = 1o + lo oAt
heavier particles move down under gravity. T=l*loa
In. a gravity-free space in the satellite, the =1+1xax1
part,icles cannot move doyvn hence, water =(1+a) (-At=1-0=1°C)
cafg bS\Jicated by convection. If Ao and At be its area at 0°C and 1°C
It will be heated by conduction. respectively, then
TECATHYYT & & Aad dalker & Fd 3w # Ao = lo?>= 1 cm?
@t | areh sare # aftw wEa wear ¥, w4 A=l = (14 ap om?
30 O FO R Seen? ,
W-aﬁwaﬁrmaamwézmm FAA S AL Ao = (T4 aff -
| FEIC) HUT I . By definition
TEcaTehyol o H By definiti
m%mmm;ﬁﬁﬁrmm%‘lm AA (1+alP—1
# IEcATRYUT-Had T glel & HROT, HUT 7 B= AAT  1x1
gma?wﬁ?vmaﬁmmm c 1+ 2+ 20-1% 2+ 20
= 2a
g ATl SaRT I grem| . .
> (- a is very small, so o? is neglected)
or 20 = B ..(1)
Relation between o and y:
BaT-11 (IR 550) FMEITA. - We FF-0g-3W [aF fnyed Aawor §q (2024)




(a)

Consider a cube of side 1 cm at 0°C. Heat
it by 1°C

“lo=1cm

and 11 = lo(1 + o At) = 1(1 + o x 1)

=1+ a) cm

If Vo and V1 are its volumes at 0°C and 1°C
respectively.

Then Vo = 1 = 1 cm?®
and Vi = 11* = (1 + o)
=1+ 0+ 3a(1 + )

=1+ a®+ 30 + 3

=1+ 3a

(- a is very small so square and higher pow-
ers are neglected.)

AV change in its volume, then

AV =Vi-Vo=1+3a-1=3a
. By definition,

AV,

VT voaT T V¢

Relation between o, p and y
LBy = 1o 2030
Tafiy=1:2:3

fFafaf@a 1 aftenfa &

(i) Y@ TOR qonE ()

(ii) & JER OTF (B)

(iii) 3TIAT FER IOTF (y)

(b) o, p 3R y H e TG *)

3edX:- YW JER T IOTH (a)

9fdd g1 a9 IR 9 Uehieh ofFa1s H gig
1 I@F TER ONE FeT ST B
AL
TR a=ToAT
(ii) &1 JAR &I 0T (B)
gfd shrS a9 IRads W Tehich &hd # Jfe
@I &1 JER 0T gl STl gl
AA
T B RonT .
(iii) 3IMIdT 9IAR W(y)

and 1 = lp + lo oAt
=1+ 1 xqgx1
=(1+a) (wAt=1-0=1°C)

Ife Ao 3T At be FH: 0°C Td 1°C W STHT
TP &, de

Ao=|02=‘|0m2
At = 12 = (1 +0)? cm?
SAA = At-Ao = (1 + a)-1
. OIS 3,
AA _ (1+a) -1

B= Ao AT 1X1

=1+ a2+ 20-1=02+ 2a
= 2a

(v o SGd I &, AT o2 FI0T M)
or 2a=0 ..(1)
o ARy & g Gey

0% W 1 cm ¥ dld Ueh 8 W faaR &Y |
A 10C o IH A T SHEST 3T |y &Y Sl
€ dg lo=1cm

IR = lo(1 + aAt) = 1(1 + a x 1)

=1+ a)cm

I Vo 3R Vi FH: 38& 30T § 0°C 3R
1°C W}

HEI'V0=I03=1cm3

IRVi=1g = (1 + a)d
=1+ + 3o(1 + 0)
=1+ o+ 30 + 3a?
=1+ 3a

(:-aag?rzﬁ-a%saﬁmazam 03 IO gIaM)
Ife AV 3made F 9Rade g, a9

AV =Vi-Vo=1+30-1=3a

- qReTeT |,

9fY s amT trﬁa?-‘l?-r OT U amae A a‘%’ 2. State and explain Newton’s Law Of Cooling
Eﬁf R GGERESIES d|U||ch chgl SITdl %’| Ans: NEWTON’S LAW OF COOLING
AV Statement : The rate of cooling by radiation
Y7 VoAT is directly proportional to the temperature
(b) o 3R p & & TEYg difference  between the system and
0°C W 1 {&A ol aTel Teh o1 W faaR Y| surroundings.
38 1°C d& a7 HY| I lp, 3R aF sHET dars According to Newton's law of cooling the rate
AL 0°C 3R 1°C W §, a9 of loss of heat. -dQ/dt of the boday is directly
lo =1 cm propostional AT=(T2-T1) of the body and the
FafT-11 (ifhn o7) FMEIRA. — et TF-Hg-3w GFah fged Aawor g (2024)
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surroundings. The law holds good only for
small difference of temperature. Also, the loss
of heat by radiation lepends upon the nature
of the surface of the boday and the area of
the exposed surface. We can write

-@ = K(T2-Ty)

Where k is a positive costant depending upon
the area and nature of the surface of the
boday. Suppose a boday of mass m and spe-
cific heat capacity s is at temperature T2. Let
T1 be the temperature of the surroundings. If
the temperature falls by a small amount dT2
in time t, then the amount of heat lost is

dQ=msdT2
. Rate of loss of heat is given by

da _  dT.

dt ~ MsTgqp @
From Egs.(1) and (2) we have

s = b (1 T)

dt 2 1
daT  _ k. _.
To- T = dt =" Ket

where K=k/ms
On integrating, we get
loge (T2-Ti) = e ™
or To=T1+C'e* where C'=e°
e & fiaes & Fgd A gae R wese
e F1 e faaw
FYT: AfOT garr it &1 aX e 3R
aRAer & T dA9AE R & WY Iqarias §

W?%ﬁﬁﬂﬁﬁﬂﬁ%%ﬂﬁ@ﬁﬁ%
AT &7 & &, -dQ/dt RUE T IaF aRIY
& At & AR AT=(T2-T1) & HeJshATIIIT gl
%Ia%’ﬁ’aﬂ*qﬁﬂ'ﬂdwld{é?ﬁmé’réﬁ%
%ﬁv{waammmﬁvga:ma?rm

Ans-

FHARIOT (1) T2T (2) ¥ §H 9o 8T &
ar

—mSW =k (Tz - Tl)
dT  _ -k . __
T-T = s K. dt =- Kdt
Tgl K =k/(ms)
FHTR T Pl ]
loge (Tz - T1> =g M

372aT T2=T1+C'e X TGl C'=e°
Numerical Problems:

1. At what temperature do the Celsius and
Fahrenheit readings have the same numerical
value?

e arae W dfewaw 3R wReese AT w7
HEIATHS AT AT giaT &7
Let x be the required value in °C and °F.

ie. tF = tc = x°

". Using the relation, %= F18§2
X = -40°C

2, Express 37°C into Farenheit.
37°C & BRAgIBE # TFd |

Ans- Here, tc = 37°C
tr =7
Using the relation, C-0/100=F-32/180 we get
or F-32=22¢

5
95—°+32

- g x 9><537 432

= 66.6 + 32
= 98.6°F.

3. The temperature of a body is increased from
100°F to 910°F. What is the temperature

, we get

L F =

A G T & ST T forel T & range in the Kélvin scale?

3aEH fow T ¥ freft Ris &1 QA 100°F & 910°F aF @
da _ ST 81 Ffeaer Yo #F araAe e F 82
NG — (1) Ans- Here, AF = (T2 — T1)°F

gl k Th UellcAsdh foadies § S s & gss — 910 - 100°F

& &AWl AT 3T m W R T § AT

NS m geA Tar AT 4TRaT s &l = 810°F

mdtﬁdewﬁm%mmmw orAC = 22810

qRETOT J

.. AC = 450°K

dQ=msdT . .

4. A clock with a steel pendulum has a time
| AT AT #r & period of 2s at 20°C. If the temperature of
dQ _  dT the clock rises to 30°C, what will be the
dt -~ MSgr @ gain or loss per day? The coefficient of
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linear expansion of steel is 1.2 x 105 C
e 93 arell TF U3t A FHRIET 20°C W
2s ¥ I U FT aGA 30°C aF §€ AT @
gfafea fraar amer ar g1 eeil? &&a § s
YER T qONF 1.2 x 10° C' §

Q = 0.2x4x100%x6002

Q = 24000 cal ..(i)

Also, Q = mL = m. 80 ..(ii)
. From (i) and (ii), we get

Ans- Here o = 1.2 x 10" °C" m x 80 = 24000
At = 30 - 20= 10°C . m = 24000/80 = 300 g.
T=2s 6. A circular hole of a radius of 1 cm is drilled
Using the relation, Al = | a At, we get in a brass sheet kept at 293K. What will be
Al _ the diameter of the hole when the sheet is
] T oAt heated to 393K? a for brass = 18 x 10 K-1.
= 1.2x10° x 10 = 1.2 x 107 ... (i) 293K ¥ &t diger & ofic & 1 I+ Bar &+
T = 2rg ...(ii) TF MNAFR B¢ B fFa ST g1 o9 ol #
If T" be the time period of the pendulum, 3935 il Wg g?r'r 5'_“" ga 37:.; EFE AT 4T
when | increases by Al, then gran? fae a =18 x 10° K".
Ans- Here, a = 18 x 10-6 K
1 _ / Al
T =27 g<1+ l) ............. (iii) AT = 393 - 293 K = 100 K
eq" (iii) + eq" (ii) r = radius = 1 cm
T _ /1+AT1 D = 2r = diameter = 2 cm
T
and it acts as the original length | (say).
=J1+12x107* ar gth | (say)
L ) . QN . . Let D’ be the new diameter = ?
Loss in time in one oscillation in one day is ] ) ]
given by I fAI_ be the increase in length, then using the
T relation,
:< T >X24X3600 Al = olAT, we get
:[\/l+l.2x1074_1]X24X36008 =18 x 10% x 2 x 100 = 36 x 10* cm
— 518 ". increase in diameter, AD = Al = 36 x 10+
o cm
5. The opposite faces of a cubical block of iron o _ _
of cross-section 4 cm? are kept in contact . D"=D+AD =2 +0.0036 = 2.0036cm.
with steam and melting ice. Calculate the
amount of ice melted at the end of 10
minutes if K = 0.2 cal cm™ s °C- for iron.
Latent heat of fusion of ice = 80 cal g.
4 AN HIEY FIE IS AT F TF TAFR salid
¥ Aol @ae # 09 3 Ruad 9§ ¥ q9F
# @ Srar 81 I AR & T K = 0.2 cal cm!
stecigar 10%#%#%@3%3#2&
AT T AT F TF F AT A arvcr FSAT
= 80 cal g".
Ans- Here, L = latent heat of ice
= 80 cal g
A =4 cm?.
K =0.2 cal cm’ s °C
AB =602 - 061 =100 - 0 = 100°C
t = time = 10 minutes = 10 x 60 = 600s
d =vV4 =2 cm
Let m = amount of ice melted = ?
Using the relation, Q = KA(62-61)td, we get
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