CHAPTER - 10

THERMAL PROPERTIES OF MATTERS
(5eg F ard 9on)

Points to remember (FFARONT 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

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

¥ W g & e e
sifaess ot 7 JRade |

& ARew fig

3ISAT &I AT
IsAfAf.

Device: 3SHTATY.
{gid: 3Tg d9AT W
mﬁgm@éﬂé
FSAT = HH d9AHT W
frdT [z garr grcd &$r
IS AT

SSAT 9TRAT ar YR T
g &

1. faftrse Fwar enRar-

to lower temperature. direction of flow. 2. 99 §g- o9 W U S & QA 7 IRac
Il AE Grd # 3aeiar | e ol
Measurement Of Temperature | Measurement Of Heat ¥ U RRET ﬁ@ 2. arcg 3saAT aiar- o9
Thermometry Calorimetry. §fr raear 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| Rfeiesr Yot & drer gae
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 Ehel &l A Scale [ enheit Scale
. . Scale o
1. Ice point - At which|Two types of heat ¢
pure  water freezes|Capacity Tenel hetelec | Shel
under standard pressure.|1. Specific heat capacity
(Lower fixed point) - whenever there is Freezing point of 0°C 320F 27315 K
2. Steam Point- At|temperature change. water/Lower Fixed
which pure water boils|2. Latent heat capacity point STeT &1 g
under standard pressure. |- whenever there is state ﬁg/ﬁw e ﬁg
(Upper fixed point) change. - ]
Boiling point of 100°C | 212°F 373.15 K
water/Upper Fixed
point
Temperature: ATIHT: Heat: FSAT UTeil &l FFUATH/
. IO 8RR o
fordt el 1 arATge AT | AGAT R & YR W i
&S 1 |IUET AT ar ar ar ¥ 3fe @@rr| | No. of division 100 180 100
F & FAT T FUTHATROT| TSIt T gEar
S| s&13- kelvin (K) S| s&1s- joule (J) Value of each 1°C 1°F 1K
Note: AT Wid 3= |Note: FAT_FGI g H division ek FHIIT
A & e A9HA | T au 7E S Gehar &1 | [P A
T AR varfed gidr g1 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.

a T g R

frY s & a9AT 7 gy & FROT 38 IAET F Y F aTHT TR Fed E
AT AR AT & Ul & INAA H gig & HROT B g

Type of Expansion

Linear Expansion.

Areal expansion or superfi-
cial expansion.

Volume expansion or cubi-
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.

Uledl 1 HHId JHIT

0°C 3R 4°C & &g 918 &¥el WY Ulell FAPScl 81 o & 9 & ST glel R Ut T Ueh fA TR &
$ AT HA B F1dT 8, ww%mw4%ﬁﬁﬁuﬂﬁaﬁqﬁml 4°C ¥ &, 3madae
o &, 3N Ueica FH @ JIaT &1 SHHT Adee ¢ & Il ST HWEdH "elcd 4°C W Er B

Important quantities in the calorimetry

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

temperature of a substance by 1°C. _AQ

T 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. ST AT T 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' KT pt
Heat(C) temperature of one mole of a substance _ AQ

through one degree celsius. UAT
Molar Specific Heat |The amount of heat required to raise (AQ)v = pCvAT J kg' K' pt
At Constant Vol- the temperature of one mole of a gas (AQ)v
ume(Cv) through one degree Celsius, at constant |Cv = LAT

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 = AT

pressure. a
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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 || = q/m
substance is called latent heat of the
substance for the process.
Latent heat of fu- The latent heat for a solid-liquid state Lf =Q/m J kg
sion (Lf) change is called the latent heat of fusion
(Le),
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)
af= TR Formula S| s&E
FEAT TRAT(S) fRaY TeTy #T dau#AT 1°C d& del & fr |AQ = S AT J K
3TaTS FSAT T HATAT| _AQ
S ==
AT
faferse Fwar enRar | fordy 1 fohelaneT uerdl &1 aadA 1°C a& AQ = smAT J kg K
(s) ol o foIT 3aege AT & #AMET _AQ _ s
g uery I Uhia 3R 3@ raear W A mAT — m
T &
Ao fafdse Fear | foRddY uerd & U AT FT d9HT U Bl AQ = p CAT J kg K1 p
(C) Afecwad dF dgid & T Taegs FSAT T c = 5Q
AT T uAT
R 3mde W R 3t X el 3 & Uk Aler & (AQ)v = pCvAT J kg' KT
Arer faferse FeAT | a3l afcaaw a Jea & fav (2Q)v
(Cv) 3aeTE FSAT I AT Cv =" AT
PR gId WX Ao’ | PR g W et A & T Al &7 d9AT | (AQ)p = pCpAT J kg' K pt
faferse FsAT (Cp) | v B3l Afcwaw a& so & fav Hags (2Q)p
AT dT AT Cp ==+
LAT
o FSAT Terel &7 37T F qRadT F ek gfd e |Q = m L J kg
SSIATT H gEAIARA FSAT &I AN & 9fhar || = q/m
& T gerd T a[ed FSAT FHET Sl B
HarereT T e SIE-gd a1 IRade & fav aod Fvar & | Lf = Q/m J kg
FSAT (Lf) Waﬁrmw(u)mm%l
arsdietoT T e | T3 3aEdT gRade & fav ed FvAr A | Lf = Q/m J kg
FeAT (Lv) aTSUIERIOT & e FSAT (Lv) Fgl il gl
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CHANGE OF

STATE

TEAT_FHT IRGAA

* Melting (fusion)

* Vaporization

*Sublimation

The change of The change of | The change
state from solid state from lig- |from sol-
to liquid is called |uid to vapour |id state
melting. (or gas) is to vapour
called vapor- state with-
ization. out passing
through the
liquid state is
called subli-
mation.
The temperature | The tempera- | During the
remains constant |ture remains sublimation
until the entire constant process both
amount of the until the entire |the solid and
solid substance amount of vapour states
melts. the liquid is of a sub-

Both the solid
and liquid states
of the substance
coexist in thermal
equilibrium during
the change of
states from solid
to liquid.

The temperature
at which the solid
and the liquid
states of the sub-
stance in thermal
equilibrium with
each other is
called its melting
point.

It is characteristic
of the substance.

It also depends
on pressure.

The melting point
of a substance at
standard atmo-
spheric pressure
is called its nor-
mal melting point.

converted into
vapour.

Both the liquid
and vapour
states of the
substance
coexist in
thermal equi-
librium, during
the change of
state from lig-
uid to vapour.

The tempera-
ture at which
the liquid and
the vapour
states of the
substance co-
exist is called
its boiling
point.

Boiling point
increases with
increase in
pressure.

The boiling
point of a
substance at

stance coex-
ist in thermal
equilibrium.
e.g. Dry

ice (sol-

id CO2),wo
iodine.
Regelation
The phe-
nomenon of
refreezing

of ice when
pressure is
removed.
Advan-
tage:Skating
is possible
on snow due
to the forma-
tion of water
below the
skates. Water
is formed
due to the
increase of
pressure and
it acts as a
lubricant.

* Melting(fusion) | * Vaporization | * Sublimation
el (Gerele?) | arsdiaor E)ERIGE]
3 # A gd ¥ arsq (1 | e HTEAT
ey H gRa- | W) F @ | § e e
dF # Rueer | IRadeT @ oY 3aEAT §
&gl STl & ATSRHIOT gl | AT IHTEAT

ST & #; qRade &

AT gl
ST &

S deh 3 YA a9 ds | 3EdUTde 9-
qerdy T g AT | R TEdr & o | fohar & ek
e & A0 qg | 9% & R $ | el e H
de AT R | g #7=r asy & | o 3R arey
T & A | cel aEY
9 T v S| i dJele
raeT & e & arsy H Hg-31fEde
aRade & ekt | T sEer & | A B g
qard @ 3. aRade & e, | S g@r 9%
3R el et ge1dy f Rl | (3T CO2),
Wﬁmﬂ 3R arey et | TS|
oA A W | HAEA AN | o
sfedea # @ | AgA A Ty o
%H 3 %Flca H Igar T ¥ g
—dg draATeT €l STH T T
mtIT‘ET?ff - A9 HTT oI The
& o 3N R | TF W uard | & A qrefy
UH Q@ & WA | A M AT | gy & FRor
AT el # | 3(GEAUTT Th % 9T TR
€1 8, 38 Su | WU A W | myrg ¥ ara
HITelelieh gl g, 39 3H g ¥ el
ST g FIYUATH Fgl aoaT & 3R U
RERCEED ST & TEH & &T A
[ERAGINS —~Cd 91 W | S FaT Bl
—~Ig g T or FIYlh d¢
@R Fxar &, | 9 ¢
alGED — HleA,
TR gery | T e gerd
O & FIUAH

3HHT JHHAT

Sdonl = HdAIHled

HITelTTh Shg oIl
gl

FAYTh Pgolldl
gl

* HEAT TRANSFER FSAT TAHIAIT
There are three distinct modes of heat transfer:

FSAT TATATAROT & il 3TelT-37cdT allsh g

standard atmo- TrereT g fpTor

spheric pres- il

sure is called F4§? AT & Uelcd & 0 Herr

its normal ' rgcadt I F F faw

boiling point. ST & o | SROT S g | foEeRT
AA #T | 3R 3cUeed | J9HA >0K
IR gl g gl
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—r— Sl T gerd | e e thermal conductivity of the material.
) T 3TaRTH- Jegarfcienar & Bt K & gard & s
ar 8t gl ATelehdl gl ST gl
‘ ) s The greater the value of K for a material, the
m el & el more rapidly it will conduct heat.
FATATAOT foell gerdy & forw K &1 & e 3iferss g,
e ?Gr e = gg 3del &F doif & FSAT &l FdTeled M|
i A The Sl unit of Kis J s m" K" or W m' K.
S & & Sefr Y The dimension of K is [MLT3K"]
T qr Wien’s displacement law M T=Db
fepam arm Wavelength (Am) of maximum intensity of
emission of black body radiation is
. AR inversely proportional to absolute temperature
ATelel g (T) of the black body.
FC Wl Ghle | Hagel 91(?%% fordr T3 garr where b = constant of proportionality
i%.‘“'g% ;T q““"«q“'%l ¥ EqT“:””“ + = Wien's constant for a black body
gicl 81 3sAT | Urhfier daeel | [ega geerehrg &1 1 faeage A
H TH IOl | H AT | RAfHer @ arha FRUTEHT FARROT & Sewoie T AR draar H
HaTgsh gl & | U Agcaqur | fafeReor amgr Srar TECET (Am) |, FHuTeRT & R8T argaAeT (T) &
AT, dieT AT | fFeH T | #) e T T
el 9 & | S Rz AT ¥ b = smeraTET ‘
AT T R | Fager # g9 | qarT el o STET b = 31 1 R
FSAT & [OR0T | A & I AN H Hehell = HfoureRr & AT & s
gﬁr T AT | 2 ;;TT%S‘T Tz fis 3255“ L = 2.892x10°mK.
oSl I T T gl
m""’“a;%oﬂ;mﬁa'ii;' m@rﬁf gf_s_ﬂﬂm H aﬂ% MULTIPLE CHOICE QUESTIONS:
15 €| qRageT enfAer| 3t 9ga] &I & ilgiaﬂ»_tﬁ'q'« g
% HlHe B Bl | grar T =
I FareH yAfed Tags | @Al Ul & gdar| 1 Aluminum has specific heat capacity of :
g’rcﬁﬁ% M H, AT & | & deol HI Hlell_H a. 450 J kg' °C
TR | e v | S oS o & . 900 J kg “C”
eI & e aree | 3ifie SeE drEe c. 1350 J kg' °C"
canry atfd afeorat & et & d. 1800 J kg' °C"
%w ferw &1 vegAifaas # RAffse Fwar aRd...... @ §
ST &1 a. 450 J kg' °C’
b. 900 J kg’ °C"
e Law of Thermal conductivity3SHT STelshdl &I H=aH c. 1350 J kg' °C"
The rate of flow of heat (or heat current) H d. 1800 J kg* "C”
is proportional to the temperature difference 2. A pure substance would freeze or solidify at
(Tc - Tp) and the area of cross section A and its :
is inversely proportior:l to th;rlength L: a. Boiling point
FSAT (IT FSAT YRT) & Ydg & H a9Am - -
3R (Tc - Tp) 3R 39T &I FT &ThT A b. Com_jensatfon point
& FAETIET B ¥ 3R TS L & gemeAranar c. Melting point
: . Sublimation point
@m_ Pl 9 Pl d S bl . .
AQ (To—T») F Y GeH... W A S@T AT S qd
At L S| ‘
The constant of proportionality K is called the a. dYdleh
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Hoee foig
c. HTeIh
d. 3tdurae &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

Increases with the decrease in pressure
Increases with the increase in pressure
Decreases with the increase in pressure
Remains the same with increase in
pressure

ST FT FIAATH :

a. G gcol ¥ dodl gl

b. & FeoT & WY e &l

c. T g ¥ "ed &l

d. &« §ga W T aEr @ Bl

a0 oo

some cases and kinetic energy of 8. Which is the fastest mode of transfer of
orderly motion in other heat ?
.. a. Conduction b. Convection
SSAT HT Y Had § ? L
a BT R TeReE T & e 35 & c. Radiation d. Both aandb
b. a&aﬁ@rmmﬁaﬁrwﬁam‘rﬁ FSHAT TYTATGIOT HT GG dof ddidT i a1 82
T i
c. Ut i FAeg AT A Fer Al Fo @ a. STHT el b Hags ,
d. Wmﬁﬂ§c§§$?ﬁaﬁ'aﬁa’ﬁﬁ' c. fafeor d. a 3R b gm=r
g Eﬂ?ﬁ%‘?ﬂg %?i;r :gma’r #H sAEg aIfd AT 9. S.I. unit of temperature gradient is :
HInE! | a. Km b. Km"
When water is heated from 0°C to 4°C, the c. K'm d K'm'
volume of water : ATTHAT YOI Y Sl SFE.... T
a. Remains the same a. Km b.  Km-
b. Decreases c. K'm d  Kim'
c. Increases .
d None of these 10. Solids are heated by the mode of :
a. Conduction b. Radiation
%"‘g F10°C @ T C &% I T e &, a c. Convection d. None of these
a. Wﬁm%’ bamg’raﬁr% aﬁa’faﬁﬁmﬁﬁr#mﬁ%m%’?
c. e ¥ d. = & WS 7 B B R | " i a?‘;' ;é =
Density is defined as mass per unit volume. - ' o
The density of water is maximum at : 11. Dimensional formula of thermal conductivity is :
a. 0°C b. 100°C a. [MLT? K] b. [ML2 T2 K]
c. 4°C c. [MLT3 K] d. [MLT® K]
d. Room temperature FEAT ATAFHAT F &AAT G Bl
"eled F Ufd SHE HAGT F g qAT F T H a. [MLT? K] b. [ML? T2 K]
ofRsna R I &1 ST &1 geed R aAe c. [MLT® K] d. [MLT® K]
Al H?W g g ? . 12. Liquids and gasses are heated by the
a. 0 C 9T b 100 C SRS process of :
c. 4°CwW d. S FH dGAH W a. Conduction b. Convection
If coefficient of linear expansion of a solid c. Radiation d. None of these
is 1.2 % 10'5°C:_'1 what is thfa coefficient of Zg ©g Gt F1 Frw fafer . @R T BT ST
volume expansion of the solid : ¥
uﬁ?ﬁﬁ:iﬁmmmmu;’?s a. AT dTelel b. Tage
°c AT el THR <kl 0T FIT ? \ X
c. faferor d. SaH & Ter
a. 0.4 x 10° °C b. 4><105°C1 3 G h troct is due t IS
5 o 5 o4 . reenhouse effect is due to :
¢ __3'6 * .10 ¢ d T2x1 e a. Visible light b. UV ray
Boiling point of water : c. Infrared rays d. Radio waves
FerT-11 (ifady (191




MNARTEH IHT FT FNOT.oooo..

freely

a. TRIHAT FhRT b. R faor d. They contain reflecting surface
c. Halad for d. X33 aar Tt s TTeE At ¥ i
14. Which of the following has lowest thermal a. oI HFd STl BId Bl
conductivity ? b. $TH 3] UH-GEY F Tgd P A &
a. Mercury b. Copper c. I HU] agA T 9 ¥ A
c. Glass ’ d. Oxygen d. =99 Wads Tdg B
%oiilliliﬁliaal A ¥ R s Arewar @ FA 20. The velocity of heat radiation in vacuum is :
a. — b, ot a. Equal to that of light
c. o d' et b. Less than that of light
' ’ c. Greater than that of light
15. A solid ball of metal has a spherical cavity d. Equal to that of sound
inside it. The ball is heated. The volume of i .
the cavity will : faata & AT [AfFTOT #71 e,
a. Decrease b. Increase a. YahIA ? ERICES b. YhIA @ 3% hH
c. Remain unchanged c. e ¥ 3if¥e d. €afeT & sReX
d. its shape will change 21. The Thermal conductivity of a rod depends
aTqg N T I g F e TH MR BE ¥ on its :
e ¥ Fr et frar o ar g # araae a. Length b. Mass
a. @ gl S | b. d¢ STUIm| c. Area of cross-section d. Material
c. 3aRafda @l Rt @ i FvAT FEHRAT oo W AT FIA
d. U IHR SGe S| g
16. The Sl unit of thermal conductivity is : a: é b. &°
a. Js'mk' b. Jsm'k' C. I FIC T &The
c. Jsm'k d. Js'mTk? d. uerd
ISAT AT B S| 5HE T4 ¥ 2 22. The absorptive power of a perfectly black
. L body is :
a. Js'mk’ b. Jsm'k! 7
c. Jsm'k d. Js'm'k" a. £ero b 0.5
c. 1 d. Infinite
17. When a copper ball is heated, the largest Y ) &
percentage increase will occur in its : L #1 3R ? oy
a. Diameter b. Area a. Zero b. 0'? _
c. Volume d. Density c. 1 d. Infinite
ST ai &Y W @ A AT omEr & oar wed 23. One calorie is equal to:
Htw faea gR.... ¥ ael a. 3.2 b. 4.2
a. =gg b. &% c. 521 d 62J
c. 3IaAd d. odca TH Hal) ... gt g
18. The colour of star in an indication of its : a. 321 b. 421
a. Weight b. Solar Spots c. 521 d 621J
c. Temperature d. Size 24. Unit of linear expansion is :
AR FT O 3F ... FT Gha B a. °C b. H
a. doel b. @R sy c. °C d. None of these
c. dIgAT d. 3R I@F R A 3HE ... B
19. Metals are good conductors because : a. “CY b. H )
a. They contains free electrons c. °C d. SaH ¥ HIS A
b. The molecules in them are very close 25. Ratio of linear, area and volume expansion
together is :
c. The molecules in them collide very a. 1:2:3 b. 2:1:3
hET-11 ("ﬁﬁﬁ r@




c. 2:2:3 d 3:2:1 31. Unit of taken heat of fusion is :
2, The TN HAAT TIR HT HAeT.... | 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 AT T FAT A FHIS ... |
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?
water and pressure of 14.3 KPa at the dry 35  According to principle of calorimetry :
ice. What is the temperature of dry ice ? .
0 77.85° C b 77 85° C a. Heat lost < Heat gained
c. 17'7 85° G d. 17'7 85° G b. Heat lost > Heat gains
’ ' ' ' c. Heat lost is not related to Heat
wF U smgasr A9 argard gl F fBF g w gained
;(;KﬁPa ?r ard ?Qﬂl'::g g 14.3 KPﬁa bl d. Heat lost = Heat gained
ar 2 FARAE (Fvarfafd) & R & IqER ... g
a. 77.85° C b. -77.85° C %l
c. 177.85° C d. -177.85° C o AT < ISAT Ay
b. ICd 3SAT > 3SAT offed
27. ‘aNitt):J:;e: increase in temperature, density of .. é"_('f S &@ T
a. Decreases b. Increases d. e 3SAT = 3SAT dfey
c. Remain same d. None of these 33. Vaporisation is the process of changing the :
aIIHT # Eﬁ' ¥ @ B [ F1 geaa a. Gaseous state into the liquid state
b. Liquid state into the gaseous state
a. e g S gl b. g I gl
c. aEr @ B d. =9 ¥ FS T8 c. Solid state into the gaseous state
28. Dimensional formula of heat capacity is : d. Both a and c.
a. [MLT2K7] b. [ML?T2K"] asdiEor A F FiaT d ulpar .?
c. [ML2T2K] d. [MLT®K? a. AT TEAT A R ITEAT H dgeled
AT RaT #1 {AT @ B b. TRl 3aEAT HI AT HaEAT F deolel H|
a. [MLT?K] T b [MLETK] c. O 3a¥UT A AT IaEAT 7 FEolel il
c. [ML2T2K-] d.  [MLT2K?] d. a 3R c aml
29. Which of the following materials have the 34 The ;;lroclfass.dof chanlglng the gaseous state
highest specific heat capacity ? into the liquid state known as :
a  lce b. Glass a. Condensation b. Vapourisation
¢ Iron d Water c. Melting d. Boiling
T # ¥ e g @ [ARse S I savyr A R IEwwr # qgAd N}
TR FRHaE A &7 ufhT.... FEATH R |
a. b & b. ra & a. o b arsHiEHoT
c. o & d. o @ C. W d. 3ace
; i ; 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)c()ture ) .
a. Cp<Cv b. Cp>Cv c. 46.67°C d. 56.67°C
c. Cp<Cv d. Cp=Cv 10°C T 100 FMH Tt A 80°C WX 200 I
7fy Cp 3t Cv R gra W Rfrse Fwar enfar ma’_gfﬁ'a'q'm%' faror F1 sifo
3R R 3mras W Rfrse AT afar &1 a AT 03'"' o
T FiT a1 RFeT T 2 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
FerT-11 (ifady =
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36. Which mode is the fastest mode of b. It travel with speed less than speed of
transferring the heat ? light
a. Conduction b. Convection c. It can travel in vacuum
c. Radiation d. All of these d. Both a and ¢
FSAT TYAEART HlT A dORT A FT qad farafaf@a & & i a1 s [{fdor & o
as &7 &7
a. drolel b. Hagd a. Ig W IWT H ITHA T g
c. fafeReor d. s @ @l b. uE TR A AT & off FA AT F ITHA
37. Thermal conductivity is : Xl & ]
a. Directly proportional to the area of the c. ¥ fAdta ﬁ‘w T Hehel ¢
face d. a 3R c =i
b. Inversely proportional to the time 42. The ratio of amount of the heat radiation
elapsed absorbed by a body to the total amount of
c. Directly proportional to the distance heat radiation incident on it is known as :
between the hot and cold end a. Reflective power
d. All of these b. Transmitting power
FSAT ATelhdTn.. BT & | c. Absorptive power
a. JSC & &IFhel & eI d. None of these
: Tsﬁ?—TE‘EfHHq %cchnwdqldl ¥d F ganr Jana oA RfEwTor i 7 3k
c. aﬁaﬂxa@ﬁﬁaﬁaaﬁrq&as 39 W Imafaa sear RAfeor # s AEr @@
TTHHATTATCAT HAI v, FEATAT § |
d. 33:# & T RS AFT b. UrEat AR AT
38. Dimensional formula of thermal conductivity : c. 3TaRIOT IfFd d. T & FIS e
a. [MLT?K] b. [ML?T3K"] 43. Surface temperature of the sun is :
c. [MLT3KT] d. [MLT?KT] a. 5500 K b. 5600 K
FSAT ATl 1 AT T .ovnn BT c. 5700 K d. 5800 K
a. [MLT?K] b. [ML?T3K"] Hgi # gag FT A .. & |
c. [MLT3K1 d. [MLT2KT] a. 5500 K b. 5600 K
39. For an ideal conductor, the value of thermal c. 5700 K d. 5800 K
conductivity is : 44. The value of wien's constant is :
a. 0 b. 1 a. 2.8 x 10% km b. 28 x 19° km
c. Between 1 to infinity d. infinity c. 28 x 10* km d 2.8 x 105 km
T TSl AT & AT FSAT ATdHhdl HT Hed..o.... i RURF FT A, ¥
g ¥ a. 28 x10km  b. 28 x 19% km
a. 0 4 3 & b. 1 c. 28 x 10* km d. 2.8 x 10°5 km
. 138 3aa . 3ed
¢ _ d 45. In gasses, the transfer of heat take place by:
40. For an ideal bad conductor of heat, the a. Volumetric density
value of thermal conductivity is : .
b. Unstable collision
a. 1 b. Zero . .
o c. Transporting energy with electronal
c. infinity d. None of these .
5 ; > fre d. Random molecular collision
3CAT TUsh 3TaR Eb_tHTsﬁT SSHAT dTelehdl s .
gy dat # FEAT FT FASEROT ... F  FROT AT gl
a1 — a. Udcd b. 3R TFHT
P T e C. 3oFCiel & TTY Foll T IRAgA
d. 3Iclos Uifas g
41. Which of the following is the property of N
thermal radiation? 46. Internal energy of a substance is associated
a. lts travels in straight line with :
a. Microscopic mode
hET-11 ("ﬁﬁﬁ r@




b. Macroscopic mode of energy
c. Both aandb
d. None of the above

b. More than the speed of light
c. Equals to the speed of light
d. Unpredictable

frdt gt i aR® FoAl...... T FFEAT gl e it Rz qarr scwfoia Qffaa Fvar Fa
gl afy ¥ e ¥ 2
a. §&A faur b. FT dr Ty faer a. W & Al & A |
c. a 3R b gmEr d. A8 ¥ FI5 oY b. uehrer &1 afa & 3 |
el c. YT P AT F WK |
47. In which substance does conduction mode d. 3] ATeT &l S9AT ST TeheT |
of heat.transfer take place 7 . 52. The conduction heat transfer with combination
a. Solid b. Liquid of transfer of material also is called as :
c. Gaseous d. All of the above a. Material conduction heat transfer
& g1 # FAT TUETGROT I A @ g b. Convection heat transfer
LY } ) c. Solid convection heat transfer
a. oW #H . b. X A d. None of these
c. A d. IR & @ ST 3 + arr o & s
48. Mass transfer doesn't take place in : AT BT o My Fgr ST |
a. Conduction b. Convection a. Yerd el FSHAT TATHATAROT
c. Radiation d. All of the above b. Jdgd AT TATATAIOT
SSIAT TR 347 & fFasd gl gar & - C. O Hage FSAT TGN
a. ool & b. ddg & d. s ¥ FIE G
c. fafor & d. IR & Tl 53. The rate of heat transfer by conduction
49. What is the condition for conduction mode depends upon :
of heat transfer between two bodies ? a. Area of cross-section normal to the heat
a. The two bodies must be in physical flow
contact b. Temperature gradient
b. There must be temperature gradient c. Both aand b
between the bodies d. None of these
c. Bothaandb d. None of these Aol Z@RT ST TATATGROT &Y eX........ UT AR
&Y Rt & g FAT TR grere Ay i erdf T &
¥ §? a. FSAMAE & [T dFaad IS HIT H
a. o [Et & &g gue arfgul SErTC]
b. U8t & &g dIHAT &1 IR glar afgul b. dMYAT Ygurdr
c. a 3R b a=il d. 37 ¥ FIg 8l c. a3 b=t d. S8 ¥ FS 80
50. In which mode, does the heat energy 54. What is the temperature gradient in the
transfer between two bodies when they are conduction heat transfer ?
separated by some distance and there is no a. Change in temperature per unit change
medium between them ? in time
a. Conduction b. Convection b. Change in temperature per unit change
c. Radiation d. None of these in distance in the direction of heat flow
e AT &, g N § fig FoAT FaT TU=EaARd c. Change in temperature per unit change
Bt § 59 7 o gt § a9 g § AR A in cross- sectional area normal to the
aﬁir FE ATCTH AL g &2 direction of heat flow
a. drelel H b. daga H d. None of these
c. fafeor & d. 398 ¥ #g FqE ATeleT FSAT TUTAEROT # aI9HAT Yorar 47 §7?
51. The radiant heat emitted by any body travels a. 9fd S THY IRTdA F HROT ATTHH H
at the speed : qRad |
a. Less than the speed of light b. FvAT yarg &I fgem & i gS GRY
FerT-11 (ifady (755)




c. AT yarg Fr f&em & oFwad gfa sars
IIEYT HIC & &ABe dTIH qRdcieT # | 5.
d. S8 ¥ S AT |
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. Al of these 60.
FSAT ATAHdT kK FT ATe..... W 3R a1 ¢ |
a. 91y (TS &s ATETH § FSAT & TATTAROT
gIcT & )
b. FSHAT oIl T TAGTAROT drgdr
c. &F (S FSAT TR & TFAGIR &)
d. 3T @afr
56. The material which have Ilow thermal
conductivity are called as :
a. Thermal conductors 61.
b. Thermal resistors
c. Thermal insulators
d. None of the above
¥ gord e ® AT ArdEar @t §, F4r
FgTd ¢ ?
a. AT Tl b. FSAT YfeRIUw
c. AT FuTolh d. 37 & g o AT
57. How does the radiation heat transfer occur
through a perfect vacuum ?
a. By light waves
b. By electromagnetic waves 62.
c. Bothaandb d. None of these
ot fata & Rfeor swm &1 wuEieer &9
giar 7
a. Yl ddel ganT |
b. Tdegd graha el ganT |
c. a 3R bl d. SH ¥ FI$ 7
58. Gray body can emits radiation :
a. At higher rate than the black body 63.
b. At lower rate than the black body
c. At equal than the black body
d. None of these
a. @ U5 & gofel # 3zg &I W
b. el s T Jolell A FH X W
FerT-11 (ifady

a9AT H gRadeT |

c. ol U8 & T
d. S & IS AL

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

AT §aE & Fag F IR AN R _ugrd A
mmaﬁmmaﬁrﬁﬁw%?

a. dlelel b. dHdge
c. Rfor d. I q HS FE

The convection heat transfer
depends upon :

Thermal properties of fluid

b. Geometry of the system

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

coefficient

o

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
o9 fFdY Rz A gde 3HIH F R gord A

qeeT # ITAAH AT W gieh §, af FEAT gad
9gd U3 i ¥dg ¥ RA A Fwead! wWa a&

a. dlelel b. ddge
c. fafeor d. 397 ¥ #15 off 7

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

a. Water b. Heat

c. Energy d. None of these
Foll FT a6 T AT AATGE HY A Ieqeat Far
¢, T Fgerar § 7

a. 9l b. 3sAT

c. For d. 35 ¥ FIE TG0

How do we measure the energy value of
food ?

a. Joule b. Joule/second

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

a. S b. ScI/&Hs

c. Hanr d. SAH & HIS F@r




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

Y gerel &1 a9ATET 1°C de F AT aTw
FSAT &Y AMAT ... FgTe 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 9 Scald v

a & erHar b AT erar Is it possible for a body to have a negative
C' - d- § S Al 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 Ffeaa Yo w A RNE &1 a9AEeT
c. Nature of substance HUNCAS BiT T §2? FAT?
d. All of the above 3ccR- =181, Fifeh dhicdsl YA W WA Y eldd
FoAT i ... X AR FC § HEd AT T
a. duAT H 9Rada b. [T & gegAT 2. The temperature of a gas has increased by
c. e #r gwy d. @ 8°C. What is the corresponding change on
’ ¢ ’ the Kelvin scale?
66. Wier;:s _Ic_iisp:)acement Iat\:v is}-L - Ans- 8 K.
a. wmT = . M/T =
c amb =T 4 am= Tib % I 1 AGAET 8°C T IAT 71 Hieaw dAW
' ' W Ford gRade F4r 872
i 1 Reurve e 8- 3z 8 K.
a. wmT =b b. am/T =b . . .
b=T d - Th 3. There is a hole in a metal disc. What
c. amb = L 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 EIGH N arad & e Bg ) IR CIGH #r qead
c. Triple point of water ) I FRaT TT @) Bg F HHR W FAT 90T
d. None of the above q3Im?
Prfafed # ¥ # &1 v feawd aww < 01g R F I FA R BE IR
fafvaa fig ¥7 S 1
a. T FT FIUAH | 4. The top of a lake is frozen. Air in contact
b. afﬁwﬁ"aam%gl with it is at -15°C. What do you expect
£ . the maximum temperature of water to be
c. el & oS ﬁg I ] in contact with the lower surface ice? What
d. 3WFT & & g g7 | do you expect the maximum temperature of
water at the bottom of the lake?
ANSWER OF MCQ QUESTIONS Ans- 0°C, 4°C.
Jcal Fel: wF s F1 MY oI T ¥ SEEF wUE A e
2 arell gaT H1 argaAT -15°C gar g1 3w fawrelt
Fdg H 96 & IS A I &7 AFdaA agA=T
1.b. 2.c. 3.a. 4b. b5.c 6.c. 7.b. FIT aﬁ' A 31.1:|°|a S %‘? 3T gﬁq F dd 9T
8.c. 9b. 10a 1lc 12b. 13.c 14.d. 9Tt T AFAR ATIATT FAT B A 3FAIG I
15.b. 16.d. 17.c. 18.c. 19.a. 20.a. 21.d. 4
22.c. 23b. 24a. 25.c. 26.b. 27.a. 28.b. 3=g3- 0°C, 4°C.
29.d. 30.b. 31.c. 32d. 33.b. 34.a. 35.d. .
36.c. 37.a. 38c. 39d. 40b. 41a. 42.c. 5 What is the cause of the hotness of a body?
43.c. 44.a. 45.d. 46.b. 47.a. 48b. 49.c. Ans- The KE. of the molecules constituting the
50.c. 51.c. 52.b. 53.c. 54.b. 55.d. 56.c. body causes its hotness.
DET-11 (1 % a; ) W




gered $Y FEAT FT FROT FAT 872

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.

Wﬁ%mtmmrﬂmoc
3k 4°C ¥ €iT HoTHS F4T BT §7

Ig 3H d2T & HRUT & o gl i 3aasT 0°C
IR 4°C & < ge Jdh § 3R auae fr s
o 7 ol g S B

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

wﬁg#@hgammmﬁ#m#
Al FT AH TABT?

dTelel, Jaga 31T fafeRor|

How does the heat energy from the sun
reach Earth?

It reaches by radiation.

T & oA T g A B g ¥

7E Yo @ ggaer &

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.

ﬁﬁm?ﬁmaﬁﬁ?ﬁmﬁ?aﬁwﬁ
TF @ FSAT o FCA 3T @ 82

3ok Yerd T FSAT Tery @l dellal arel 37073 & KLE.

(@fast 3911 F FROT {Ar B Ans-

6. Why does a thick glass tumbler crack when
boiling liquid is poured into it?

Ans- Its inner and outer surfaces undergo uneven
expansion due to the poor conductivity of
glass, hence it cracks.

AE H9 & e # 3qear g3 e gard srer St
9T 98 FAT Be FaT 87

3ccR- I &I FATelhcdl & HROT A HaRs 3R
IEY TRl # 3EA YOR T &, safaw @g 13
TT S Bl

7. What is the basic principle of a thermometer? Ans-

Ans- The thermal expansion of a substance with
temperature constitutes the basic principle of
the thermometer. 3cdl-
araATd 1 A Rgia #4182 14.

3o ATIAT & AT fRET qerel & ardir ga@R arqATd
&1 #7T o &l Ans-

8. Why is a gas cooled when expanded?

Ans- Due to a decrease in internal energy, gas is 3cdi-
cooled. 15
haet 9v 3w S FAt @ S 87

3cdR- AR FaT H FHEY & FROT I 32 & Sy &

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 3cd-
suffer minimum expansions , as y = 3a. 16
UTg #1 3g F Bewr AR ImTae H & W Fe
W FRa® YR dftwaw 3R wgAaw e 82
Fa1? Ans-

Scc- A &l JHfUhdH FaR 3R BFear &1 =geads
IR gem, &gifeh y = 3al

10. When water is heated from 0° to 10°C, what
happens to its volume?

Ans- |t first decreases and then increases.

S et B 0° F 10°C aF ¥ fkam e @, at 3t
3F FEA & F41 IR gar 872
3cdl- I§ Ugdl Hedr ¢ 3R T e gl .
11. Name the substance that contracts on '
ing?
heating? Ans-
Ans- Ice.
3 9erd FT AW qaTC St IH WA W RAFgar
&7
3caR- . Icai-
12. Explain why the coefficient of cubical
hET-11 ("ﬁﬁﬁ r@

C(l:%ﬁl’{-ldfsrl 3R fafeReor ganrr Fsar @r & Bl

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 ACS F FI3 A & W ANl AEE &
FU2 Y UF WA A g # R I TaRor
Fai ware Fr §2

oaT gafoiT § Fifeh us @ &l Rl & &g §g
gaT Teh 3T FSAT ATH & & H FRT Hlar

[

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.

RA, I F AgaT FoAT NuF F4T 272

fea & gar Ol @I & S Hdgd qarT AT &
THA HT GHGAT F HA Bl §, AT T8

=



% HT Jololl H dga FSAT AU g

SHORT ANSWER TYPE QUESTIONS:

18. Why can water in a metallic pot be boiled oe ﬁﬂw g
quickly if the bottom of the pot is made black >
. . o
and rough than a highly pohshed 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?
Ifg a4 & qaa F1 f@der oW HA™F Gifo’r  Ans- Heat conductibility in  solids apart from
# TE Fag B geeT A Frem AR I @, a9 temperature depends on the availability
TdT A Tl oA FAY TS ST Wl § 2 of conducting particles i.e. free electrons.
3cR- A gifaer &7 I8 Adg & GRGl H rev In metals like copper, brass and iron-free
3T @'{aﬂ' g AT Hr g} 3g9NYH grar &1 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%mm“““ malliimllil !Wlé‘ mall ¥ WWH”E”
than glass, copper transmits heat quickly to a8t § w4t 2
the hand and hence it feels hotter on touch- .
ing. 3cR- dYATT & 3«»1% g geraf #gg W%
JaTghId ol 3Tl W AT Bl
Fq 3 dF F TFS F & § aAT W offa, dierer 3T Gt Srer 3 ¥ A goeT
T ST 1 T HT gHST Tt W HAF T 4 ST A § ARt ol FE A 3R cars
AT &7 S FrTeliehl # HeFd Feldrelel 3UcTst w181 8id ¢,
W—aﬁﬁmﬁmﬂﬂmw Wmm@rﬁwgﬁ?ﬁ%‘w
zﬁ_{z sﬂﬁtfag;ﬂi ?ﬁ_cﬁ B %G;gl 5 g 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 a Ans Afier a hail storm, the ice balls melt by
target? absorbing a lot of heat energy from the
Ans- It is because its K.E. is converted into heat atmosphere, thus reducing its temperature.
energy. Hence it is very cold after the hail storm.
o aelt frelt @aw W derelt § ot @@ et Ft Hege & R I 3EA TES H gaem FA
& st §7 HagRe ¥ ag IHAR | a5 O+ 33 gt
Scol- CET gEfAT ¥ i sES aifasT S (KE.) ¥ w7
FSAT A gRafdd & S g 3e- NgfSe & a1, 9% & Mo JgASHT § T8
21. Why is the water at the bottom of a waterfall 3 ' SSHAT FI@nfa s TS ST :%
” 98 SOHT d9AT A @ T gl safev
warmer than at the top? ; Re & wTe B 35 2 2
Ans- It is because P.E. of stored water is converted ¢
into heat energy. 3. Why are good conductors of electricity also
S F A BT O IR B e P p— good conductors of heat? . N
T4t @xar 22 Ans- Both thermal and electrical conductivity
SRr o e depends upon the number of free electrons
Sedl- ﬂPﬂTEélli? N E; : F(;mai?m m? it which are in large numbers in good conductors
(P.E) Fam Sl & of electricity.
22. Why is a vacuum created between two glass Brsrl & 3= TTEF FSAT F o 3= aTeF T4t
walls of a thermos flask? ¥
Ans- 1t is done to prevent th_e transfer of heat by Scat- FsT 3R e arerehar et & T ST
conduction and convection. N FET W ﬁ)fﬁ-’lT T E oS m ¥ I
THE TS T A FT H ARl & fiT P qrelehl F 97 T&TT #F @ &
FAT T 5"5"‘%? . 4. On a hot day, a car is left in sunlight with
3cc- e dlelel 3R HageT GaNT FSAT & FATHAIROT i all the windows closed. After some time,
Ueret & T foham ST & it is found that the inside of the car is
considerably warmer than the air outside.
Explain why?
hET-11 (’-ﬂﬁ@D r@




Ans- Glass possesses the property of selective LONG ANSWER TYPE QUESTIONS:
absorption of heat radiation. It also transmits 5 .
about 50% of heat radiation coming from a e 37 WRet:
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 (a)
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 ()
temperature inside the car is moderate, it (iii) Coefficient of cubical expansion (y)
cannot escape through its windows. Thus (b) Derive the relation «, p and y.
glass windows of the car trap the sun rays , . , ,
and because of this, the inside of the car /NS (i) Coefficient of linear expansion (a)
becomes considerably warmer. a - It is defined as the change in the length
it original length per unit change in
IRy feelt et Rt #, wsht Rsfrat dg & 1 per _un! . .
F 4T F oIz RAT 1T & A FE A OE IR F temperature of the material of a solid rod.
3T 9ET T gaT Y AT JAAT A FIHT IH g ie. o = 2k
STl g1 F41? LoAT
] ii) Coefficient of superficial expansion
3cdR- g H FoAT AfRor & ggdTcA® 37aAoT & ft), defined thph ,p p ®)
o7 | T 3T IF 99 T 3 arer is defined as the change in surface area
ﬁw&qﬂoi ;gw“ﬁw F Y TORT Far per unit original surface area per unit change
¥ 3R AeweE e M (eemEr 100°C am @S in the temperature of the material of the solid.
) & 3 arel fAfeRor & AT waer e p= AA
3aRERl gar §1 3H% RN, S fhdl R @r AOAT _ ,
qq F o R ar £, O I ¥ e arer (iii) Coefficient of cubical expansion (y)
ST fAfROT R H YU X Al &, Afehed FR It is defined as the change in volume per
% 37eT HI d9HTT qEIH g & HROT, 9§ gHH! unit original volume per unit change in the
f@sfhat & a1eR gl foieher Urell &1 38 TR ®R temperature of the material of the solid.
1 Fi o RS G $1 RO S AF ad AV
¥ 3K =7 golg @ PR F 3ieT H AT HET T Y= Yo AT
gl STl g (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 |1
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 1 = lp + lo a At
heavier particles move down under gravity.
In. a gravity-free space in the satellite, the =1+1 xax1
particles cannot move down hence, water =(1+a) (-At=1-0=1°C)
can't be heated by convection. If Ao and A( be its area at 0°C and 1°C
It will be heated by conduction. respectively, then
TEcarHyoT 8 ¥ FFd IaRker ¥ frdt 3w A Ao = lo*= 1 cm?
at W AT SETeR ¥ IftE wEw werar ¥, 46 A== (1 + o om?
=0 I FI fFaT SITUen? ;
ek~ 5o Hagel 1 YA EaRT SaTel & AT Iaerel nAA = AL- Ao = (T + a) - 1
¢ Ecarshdul & GHIG H I Gooh HUT IW - By definition ,
35 ¢ 3R Y FoT A Y IR god §1 3T An (4aP—1
# IEcarhyU-Head FUTT gl & HROT, HOT B= AeAT  1x1
Gl Sl Hehd, SHIOIU Ul I Hagel @RI I =1+ 2 +20-1=+ 204
STET foRar ST HehdT| 5
= Zo
Ig ATl SaRT I g . .
) (o is very small, so o? is neglected)
or 2a = B ..(1)
Relation between o and vy:
hET-11 ("ﬁﬁﬁ (A




(a)

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

~lo=1cm

and I1 = lo(1 + a At) =
=(1+ a) cm

11+ o x 1)

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

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

=1+ o®+ 3a + 3a?

=1+ 3a

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

AV change in its volume, then

AV =V1-Vo=1+3a-1=3a
. By definition,

_ AV =3
"= vVoaT T 7%

Relation between o, B and vy
LBy = 1o :2a:30
Tafiy=1:2:3

frafaf@a 1 aiena s

(i) Y@ FOR qoNF (o)

(ii) & JHWR IAOF (B)

(iii) 3TITT FHR IOTF (v)

(b) o, p 3T y H waw TaRT FX)

Sed¥:- Xk AR &I 0T (o)

9fd gel$ AT IREce W Tehich ofFars # g
1 8% JER AT FET S g

AL
AH 0= T AT
(ii) & 9ER T IuTw (B)
gfd g&s aT IRade W TEHE aEhe 7 ghg
&I ST JER T[0T gl STl &

y o O
p= Ao AT

(i) 3T IIR

IO (y)

and 11 = lp + lo aAt
=1+ 1xqgx1
=(1+a) (wAt=1-0=1°C)

g Ao 3R At be &#a: 0°C TF 1°C W STHT
&%l g, e

Ao— o 1 cm?
At =112 = (1 +0)? cm?
JAA = At-Ao = (1 + a)-1
- g &,

AN _(+a)-1
p= Ao AT 1X1
=1+0®+20-1=a+ 20
= 20

(-.~aa§?r€5ﬂa%, sHfAIT o2 0T glam)
or 20.=p ..(1)
o 3Ry & &g gEy

0% W 1 cm ¥ dled Teh 9 W [TIOR X |
AR 10c e IH B T FER IS | & Sl
gdd lo=1cm

3R = 1o(1 + aAt) =
=(1+a)cm

Ife Vo 3R Vi A 38@F 3maa«T § 0°C 3R
1°C W

ad Vo = o =1 cm?®

IRVe=18=(1+ a)

=1 +a®+ 3o(1 + a)

=1+ 0+ 30 + 3a?

=1+ 3a

(o 9gd BT § FAAT 2 3R o 70T gIoM)
Ifg AV 3as & aRade g, a9

(1 + a x 1)

AV =Vi-Vo=1+3a-1= 30
- e 4,

_ AV,

Y= VoaT T %

o,p IRy & &I FEYT
ap:y = la :20:30
sopy=1:2:3

9fY s arT qﬁaé?-r e e aﬁg{ 2, State and explain Newton’s Law Of Cooling
F AT 9T T W el ST g 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 & T FEY difference  between the system and
0°C W 1 T FaTS aTel Toh 31 WX faaR Y| surroundings.
3 1°C d& 1A &I I lo, 3R AT T oiaTs According to Newton's law of cooling the rate
HAT: 0°C 3R 1°C W §, a9 of loss of heat. -dQ/dt of the boday is directly
b = 1 cm propostional AT=(T2-T1) of the body and the
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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 - T1)
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
da - Msq —— (2)
From Egs.(1) and (2) we have
~ms U = k(- T)
ar  _ k o _.
T,-T, _ ms dt =- Kdt

where K=k/ms
On integrating, we get
loge (T2~ T1) ="
or T2=T1+C'e*,where C'=e°
e & fidas & fagw i qaw ik wasme

e F1 fide faaw

FYT: TAFROT garT Mol & X [ 3R
aRAer & d AYA AR & @Y AT §

=geel & Mol e & IER fhdr fus &
TSAT &7 #T &, -dQ/dt RUS FT 3EF gRIY
& ardl & Al AT=(T2-T1) & ehARIIT g
%Iu%’ﬁraﬁqnqmmrdlmma?ﬁvé’r?ﬁr%
%ﬁn—maammmﬁvga:maﬁrqaﬁ
qA G 5 & GAhe W A R e &
ITEH o Tha T

-4 = (1,- 1)

Ans-

FHIEIOT (1) AT (2) ¥ &H 9Ied giar &
—ms%=k(Tz—Tl)
ar  _ =k . __
,-T. = ms dt="Kdt
Jgr K =k/(ms)
HATRIAT A W
loge (To-Th) =™

37ar To=T1+C'e™ TGl C'=e°
Numerical Problems:

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

e arae W dfeaaw 3R wReese dfFT
TEACAS AT AT gaT 87
Let x be the required value in °C and °F.
ie. tF = tc = x°
". Using the relation, %: FI—SSZ
X = -40°C
2, Express 37°C into Farenheit.

37°C & BRAgIBE # Fd Hl|
Ans- Here, tc = 37°C

tp =7

Using the relation, C-0/100=F-32/180 we get

or F-32= 22¢

5
95—C+32

=9 x 9><537 +32

= 66.6 + 32
= 98.6°F.
3. The temperature of a body is increased from

100°F to 910°F. What is the temperature
range in the Kélvin scale?

frdY T F1 aATT 100°F ¥ 910°F dF ¢
arar ¥ Ffeasd S A qraAe @A F4T §2

, we get

" F =

Ans- Here, AF = (T2 — T1)°F
mkwwm%sﬁmaxw — 910 - 100°F
a:mwamm@rmwﬁraﬁ?m%m
NS m gaFATT aur FSAT Rl s T = 810°F
ﬁé%ﬁ;?ﬂT%ﬂ%quﬁggm; - ;T:—awg Using the relation, AC = SX%
3T dt & dT2 & g1 STl & e e FSAT & orAC = 22810
qRFAToT )

~.AC = 450°K
dQ=msdT . .

4, A clock with a steel pendulum has a time
. FSAT &7 #T & 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 10° C-
T Igere arell TF U A FAAERT 20°C W
2s ¥ AR ¥ FT QAR 30°C dF T§ AT @
yfafes fraem amr a1 @i ghfi? Ve & Rw
YER FT aqO1F 1.2 x 105 C' §

Ans- Here o = 1.2 x 10" °C"

At = 30 - 20= 10°C
T = 2s.
Using the relation, Al = | a At, we get
ATZ = aAt
=12 % 10°% x 10 = 1.2 x 10* ... (i)

T = 2x\l/g ....(ii)
If T be the time period of the pendulum,
when | increases by Al, then
=27,/ (1 + Al’) ............. (iii)
eq” (iil) + eq” (ii)
T _ [ AL
TVt

=yi+12x10™"
Loss in time in one oscillation in one day is
given by

1_
= (u> X 24 X 3600
T

=[y/1+12%x107—1]x 24 x 3600s
= 5.18s.

5. The opposite faces of a cubical block of iron
of cross-section 4 cm? are kept in contact
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 A ITIFY FIE A Al F TF GATFR salld

¥ Rodd "ag # 917 3K Ruad ok & Tod

# @ arar 81 I AT F T K = 0.2 cal cm™!

st °C %a‘rwﬁma:aﬁr#ﬁwhgéaﬁ?a?r

AT A AT Y aF F Feqd i Aod AT
= 80 cal g

Ans- Here, L = latent heat of ice
= 80 cal g
A=4cm?.

K = 0.2 cal cm' s °C

A =02 - 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(82—-061)td, we get
FerT-11 (ifady

Ans-

Q = 0.2x4x100%x6002

Q = 24000 cal ..(i)

Also, Q = mL = m. 80 ..(ii)

. From (i) and (ii), we get

m x 80 = 24000

. m = 24000/80 = 300 g.

A circular hole of a radius of 1 cm is drilled
in a brass sheet kept at 293K. What will be

the diameter of the hole when the sheet is
heated to 393K? a for brass = 18 x 10 K-1.

293K w¥ @ digar & oftic & 1 I+ B==r 1
TH MNAFHR 3¢ B fFar srar g1 o9 e :
393K d& I AT Srar § Y ¥ FT W F4T
gem? diaa & AT a = 18 x 106 K.

Here, a = 18 x 10-6 K
AT = 393 - 293 K = 100 K
r = radius = 1 cm
D = 2r = diameter = 2 cm
and it acts as the original length | (say).
. Let D’ be the new diameter = ?

| fAl be the increase in length, then using the
relation,

Al =
Al
.. increase in diameter, AD = Al =
cm
"D =D+ AD = 2 + 0.0036 = 2.0036¢cm.

alAT, we get
18 x 108 x 2 x 100 = 36 x 10* cm
36 x 10+






