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WHAT WILL WE STUDY ?

* Heat

* Types of Heat Transfer

 Specific Heat

* Terms associated with State Change
* Latent Heat

e Calorimetry
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HEAT TRANSFER

 Heat transfer is the movement of heat due to a temperature difference between
R, P A S it

a system and its surroundings.

 The energy transfer is always from higher temperature to lower temperature.

e

 The units of heat transfer are the joule (J), calorie (cal), and kilocalorie (kcal).

/

Y] Cﬁg unif (More COMmm}

 The unit for the rate of heat transfer is the kilowatt (KW). ‘ Il |
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0, TYPES OF HEAT TRANSFER

* Conduction requires contact. — Solids .
« Convection requires fluid flow. ©~  —— L‘Z“"’” and Jaf“

* Radiation does not require any medium.

Conduction
transfer of energy between adjacent mole&u les

/

Convection
movement of a hot fluid

Radiation
emission of

{electromagnetic rays
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THERMOS FLASK

EXAMS

02. Convection

The space between the walls
is evacuated with the help of
a vacuum pump and sealed.
This rules out the flow of heat

by convection,

0l. Conduction

The flask is made up of glass |
which is @ bad conductor of heat.

Hence, heat does not flow
by conduction,

03. Radiation

The walls of the flask are
silvered. This ensures that heat
is not lost by radiation.
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SPECIFIC HEAT

 The amount of heat required to raise the temperature of unit mass of the
substance through 1°C is called its specific heat. It is denoted by c or s.

* Its Sl unit is ‘joule/kilogram-°C’ (J/kg-°C) or Jkg 1K 1

A - Change
Heof 'niw'red /' Q = mcAt ¢ =9
m = mass of the substance, m - (ﬁ t')

¢ = specific heat of the substance

At = change 1n temperature.

T

 Water has a very high specific heat. It is generally used to cool hot substances.
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TERMS RELATED TO CHANGE OF STATE

* Melting and Melting Point :

The process of change of state from solid to liquid is called melting. The temperature at
which solid starts to liquify is known as the melting point of that solid. The melting point of a

substance at atmospheric pressure is called normal melting point.
e I NN P o e

*  Fusion and Freezing Point :

The process of change of state from liquid to solid is called fusion. The temperature at

NAR S
0 ¢V 0
which liquid starts to freeze is known as the freezing point of the liquid. ( Sotid  and &£u14
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TERMS RELATED TO CHANGE OF STATE

* Vaporisation :

e The process of change of state from liquid to vapour (or gas) is called vaporisation. During
the change of state (completely), the temperature remains constant which implies both

liquid and vapour are at the thermal equilibrium.

N ™ ™ Nt S ———

 Sublimation : The process of change of state directly from solid to vapour (or gas).

k Na,p[,ﬂ,a/eng lm”.(’, (’AM/‘OY/ /’MMOn;UM Ch/ow'c{e
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freezing
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TERMS RELATED TO CHANGE OF STATE

Boiling Point :

@

EXAMS

At any temperature a liquid partly vaporizes into the space above it until the pressure exerted by the

vapour reaches a characteristic value called the vapour pressure of the liquid at that temperature.

A

As the temperature is increased, the vapour pressure increases; at the boiling point, bubbles of vapour

form within the liguid and rise to the surface. The boiling point of a liquid varies according to the applied

pressure; the normal boiling point is the temperature at which the vapour pressure is equal to the

standard sea-level atmospheric pressure (760 mm of mercury).



https://www.britannica.com/science/eigenvalue
https://www.britannica.com/science/atmospheric-pressure
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TERMS RELATED TO CHANGE OF STATE

Boiling Point :

At sea level, water boils at 100° C (212° F). At higher altitudes the temperature of the boiling

point is lower.
220

_«— Boiling Point =21 2°F
210 -
200 -

190

180

Boiling Point of Water (°F)

170

]ED L T T T T T T 1
0 5000 10000 15000 20000 25000 30000 35000

Altitude (ft)


https://www.britannica.com/science/sea-level
https://www.britannica.com/dictionary/altitudes
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BOILING POINT AND EVAPORATION

Evaporation

— —

Q

Vlfapnr Pressure < Atmospheric Pressure ( Vapor Pressure = Atmospheric Pressure )

Bubbles cannot form

‘{:':._

Boiling

) -

N |

Bubbles can form and rise

In the picture on the left, the liquid is below its
boiling point, yet some of the liquid evaporates.
On the right, the temperature has been increased
until bubbles begin to form in the body of the
liquid. When the vapor pressure inside the bubble
is equal to the external atmospheric pressure, the
bubbles rise to the surface of liquid and burst. The
temperature at which this process occurs is the

boiling point of the liquid.
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LATENT HEAT

The heat energy absorbed or released at constant temperature per unit mass for

N e [

change of state is called latent heat.
N A e

e ———

Heat energy absorbed or released during change of state is given by

— :—Q—'
gmL L "

where, m = mass of the substance and L = latent heat.

Its unit is cal/g or J/kg-

There are 2 types of Latent Heat : Latent Heat of Fusion and Latent Heat of

Vaporisation.
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LATENT HEAT OF FUSION

« The amount of heat required to change the state of unit mass of a substance from

solid to liquid at its melting point is called latent heat of fusion.

* In case of ice the latent heat of fusion of ice is 80 cal/gm.
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LATENT HEAT OF VAPORISATION

« The amount of heat required to change the state of unit mass of a substance from

liquid to vapour at its boiling point is called latent heat of vaporisation.

* In case of water the latent heat of vaporisation is 536 cal/gm.

Aatent  heat o/ y  Aafaf  fleaf of Fusioy

0 ]
Vafowmhm

Aeg ' Hore
4 ' , d(l ! —> C]m
olid Heof ZWG/ Her
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HEAT CAPACITY OR THERMAL CAPACITY

The heat capacity of a body is defined as the amount of heat required to raise its

temperature through one degree.

Heat capacity = Mass x Specitfic heat

ffﬁcf fc /)Mf

. N . : Tk k-
Unit kd k) ’ $ (»r) By

caf °¢/

w—dw

OY/
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WATER EQUIVALENT

Mass of water which requires the same amount of heat as is required by the given body

for the same rise of temperature. Unib — Mase

(w'd") Ho = Housstance (H‘) (kd' 0) _

m — mays
My X Su ! (AT) = Mg XS 7 (4 r) = ?‘”'{fc heat

@ 0 1
My XS = M7 S, 6] — chanfe In Tm/oejim
Therma/ U[’W"f)’ af' (ubtfanu

S’fw'ﬁ',, heat i Waley
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CALORIMETRY

e Branch of heat transfer that deals with the measurement of heat. The heat is

usually measured in calories or kilo calories.

* Principle of Calorimetry : When a hot body is mixed with a cold body, then heat

lost by hot body is equal to the heat gained by cold body.

Heat lost = Heat gain , following the law of conservation of energy.
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CALORIMETRY

If two substances having masses m; and m,, specific heats ¢; and c,
kept at temperatures 7] and T, (7] > T,) are mixed, such that
temperature of mixture at equilibrium 1s 7_;,.

Hoaf  Aost éJ éodofl = Heat goined 6 évograe

7m;)‘ 7 7 (MC ‘f'h)(’,)
mefT + ML = ‘min 272 )
(7 <7mi;\<T') 147 222
Q\ o
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NEWTON’s LAW OF COOLING

It describes the rate at which an exposed body changes temperature through radiation,
which is approximately proportional to the difference between the object’s

temperature and its surroundings, provided the difference is small.

dT o 7-7,
t
(

(chandc n femlbwaﬂ'un
With $m c)

—

l |

——
40 60 80
T — LO 0’0 .,.f fmfﬁdf"r& Time (min)
Newton’s Law of Cooling — Temperature vs Time

79 —  Surroum dl'nd ¢ 'fcmi)cmfun
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HEAT TRANSFER - MCQs
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EXAMS

Thermal capacity of a body dependé

on the

(a) mass of the body onl | o \

- e LN Thexma/ copacity = Mag$ A S'fac?f'_c heat
. | ]

(b) mass and shape of the body only / )

(c) deﬁsity of the body . Pherma / Co)lmupﬁ . May fl‘)t(d 74{ and

(d) mass, shape and temperature of the {u 53/4 nee
body |
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@

EXAMS

Thermal capacity of a body dependé
on the

(a) mass of the body only
(b) mass and shape of the body only
(c) density of the body .

(d) mass, shape and temperature of the
body

ANSWER : (A)
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In which of the following phenomena do heat

waves travel along a straight line with the

speed of light ?

(a) Thermal conduction EM Waves = {a Olloa hom
(b) Thermal convection | DU o g
(¢) Thermal radiation

(d) Both, thermal conduction and radiation
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In which of the following phenomena do heat

waves travel along a straight line with the
speed of light ?

(a) Thermal conduction
(b) Thermal convection
(¢) Thermal radiation

(d) Both, thermal conduction and radiation

ANSWER : (C)

EXAMS
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EXAMS

Which of the following statements about
specific heat of a body is/are correct ?

1. It depends upon mass and shape of
the body

2. It is independent of mass and shape M (b T)
of the body

3. It depends only upon the tempera—

ture of the body | . ;fufffc 6 wf 7 { (on¢ f ank fw [/ GI‘V'U)

Select the correct answer using the code
given below : B Ub.ff aned .

(a) 1 only
(b) 2 and 3
(c) 1 and 3

(d 2. only
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EXAMS

Which of the following statements about
specific heat of a body is/are correct ?

1. It depends upon mass and shape of
the body

2. It is independent of mass and shape
of the body

3. It depends only upon the tempera—
ture of the body

Select the correct answer using the code
given below :

(a) 1 only
(b) 2 and 3
(c) 1 and 3

@ 2 only ANSWER : (D)
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Which of the following represents a
relation for ‘heat lost = heat gained™

(a) Principle of thermal equilibrium
(b) Principle of colors

(c) Principle of calorimetry

(d) Principle of vaporization

EXAMS
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Which of the following represents a
relation for ‘heat lost = heat gained™

(a) Principle of thermal equilibrium
(b) Principle of colors

(c) Principle of calorimetry

(d) Principle of vaporization

ANSWER : (C)

EXAMS
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Which one among the following statements

with reference to the properties of water is

not correct ?

(a)

(b)

(c)
(d)

The specific heat of water is abnormally S
high.

Latent heat of fusion of water is very "
low.

]
Density of water is higher than ice. —  ((¢ f/ oafy h P aTey

Pure water is a non-conductor of

electricity. k/_, /Dure Wotey — dods n(f' Cﬂnfﬂf;’)
¢
(dfshined 000«7“/7 Lot

Lalenf heaf 07[ fuu‘m 976 wofer 78 A9h.
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Which one among the following statements
with reference to the properties of water is

not correct ?

(a) The specific heat of water is abnormally
high:

(b) Latent heat of fusion of water is very
low.

(¢) Density of water is higher than ice.

(d) Pure water is a non-conductor of
electricity.

ANSWER : (B)

@

EXAMS
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On a day when I am in hurry to go to
office, I have a fixed quantity of rice

which was just cooked and kept in a

bowl. In order to cool it quickly, which
one of the following is the best option?

(@)

(b}

(c)

(d)

Let it be kept on the table in a room
where there is no fan, no air
conditioner

Let it be kept in a room with AC set
at a temperature around 23 °C and
a ceiling fan (or table fan) operating
at slow speed

Let it be kept in a bowl of water (at
room temperature) and operating
a ceiling fan (or table fan) at full
speed

Let it be kept in a bowl of water at
room temperature only
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On a day when I am in hurry to go to
office, I have a fixed quantity of rice
which was just cooked and kept in a
bowl. In order to cool it quickly, which
one of the following is the best option?

(a) Let it be kept on the table in a room
where there is no fan, no air
conditioner

(b) Let it be kept in a room with AC set
at a temperature around 23 °C and
a ceiling fan (or table fan) operating
at slow speed

{c) Let it be kept in a bowl of water (at
room temperature) and operating
a ceiling fan (or table fan) at full
speed

{d) Let it be kept in a bowl of water at
room temperature only

ANSWER : (C)
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Which one of the following heat transfers is an
example of convection ?

0
(a) Heating of food in a microwave oven / m;cr‘Ok?dVU — 'malfah 1))

(b)  Boiling water in a pot on a gas stove —\, h,

(c)  Feeling the warmth in sun /\ Conyec ")

(d) Heat11*{g a brass rod at one end and #a d"ahm
observing the temperature rise at the

other end : \-)
a
conducft on
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Which one of the following heat transfers is an
example of convection ?

(a) Heating of food in a microwave oven
(b)  Boiling water in a pot on a gas stove
(c) Feeling the warmth in sun

(d) Heating a brass rod at one end and
observing the temperature rise at the
other end

ANSWER : (B)

@

EXAMS
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Which one of the following statements
best defines the concept of heat ?

(a) The transformation of energy from
one form to another

(b) The conversion of energy into
mass and vice-versa due to 9
temperature difference

(©) The transfer of energy due to
temperature difference

(d) The change in volume of a
substance with temperature

@

EXAMS
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Which one of the following statements
best defines the concept of heat ?

(a) The transformation of energy from
one form to another

(b) The conversion of energy into
mass and vice-versa due to
temperature difference

(c) The transfer of energy due to
temperature difference

(d) The change in volume of a
substance with temperature

ANSWER : (C)

EXAMS
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Given below are the four cases in
which certain heat transfer is taking
place :

1. Ice is melting in a glass full of
water — 4

2, Water is boiling in an open

container — A
3. A metal rod is heated in a furnace —~__ 4

4, A cup of coffee is allowed to cool
on a table -

0
\—" ¢oolin
In which of the above cases, the —

Newton’s Law of Cooling is appli-
cable ?

(a) 1 only .

(b) 4 only

(c) 1 and 4 only
(d 1,2 and 3

[@i=]



NDA & CDS 1 2025 LIVE CLASS - PHYSICS - CLASS 26

@

EXAMS

Given below are the four cases in
which certain heat transfer is taking
place :

1. Ice is melting in a glass full of
water

2, Water is boiling in an open
container

3. A metal rod is heated in a furnace

4, A cup of coffee is allowed to cool
on a table

In which of the above cases, the
Newton’s Law of Cooling is appli-
cable ?

(a) 1 only .

(b) 4 only
(c) 1 and 4 only

(d 1,2 and 3

ANSWER : (B)
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Which of the following statements. about
latent heat for a given substance is/are
correct ? '

1. It is fixed at a given temperature.” ~— v (’})d'ndef NI} ‘H’n ?’em/)emfure

2 It depends upon the temperature
and volume. TN

and volume.

3. It is mdepend‘ent of temperature q dﬂ A nof d,/) MU@, N; 'ﬁ) V'olume Y,

4. It depends on the temperature 'bu.t
independent of volume.

Select the correct ‘answer using the code
given below :

@ 2

(b) 1 and 3
(c) 4 only
@ 1 and 4

[@i=]
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@

EXAMS

Which of the following statements. about
latent heat for a given substance is/are
correct ? '

1. It is fixed at a given temperature.

2. It depends upon the temperature
and volume. '

3. It is independent of temperature
and volume. |

4. It depends on the temperature _blit
independent of volume.

Select the correct ‘answer using the code
given below :

@ 2
(b) 1 and 3
(c) 4 only |

@ 1 and 4 | " ANSWER : (D)
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