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HEAT
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What is temperature?
https://www.youtube.com/watch?v=uLtWRK_Pd5c

◦ On returning from school Frances touched the iron gate of his house,he found it to be 

extremely hot whereas inside his house most of the substances which were not made up of 

iron wasn’t hot eg. Ice, ice cream etc which were actually cold. The measure of how hot or 

cold an object is can be found by measuring its temperature.

“The degree of hotness or coldness of a body or a place is called 

temperature”.

https://www.youtube.com/watch?v=uLtWRK_Pd5c


Measurement of Thermometer

“The device that is used to measure 

the temperature is called 

thermometer”

Working: Based on the 

expansion and 

contraction  with 

temperature.



Types of temperature scales



i).This scale is indicated by  °C in honour of 

Anders Celsius.

FAHRENHEIT SCALE

CELSIUS SCALE FAHRENHEIT SCALE    

i)This scale is indicated by °C in honour 

of Anders Celsius.

i).This scale is indicated by  °F in 

honour of  Gabriel Fahrenheit.

II).The melting point of ice is taken 

as

0 °C and the boiling point of 

water is taken as 100 °C

ii).The melting point of ice is taken as 

32 °F and the boiling point of water is 

taken as 212 °F

III).The difference between these two 

points is divided into 100 degrees.

iii).The difference between these two 

points is divided into 180 degrees.



Conversion formula
Two simple equations given below will 
help us to convert one temperature 
scale into another.



Let us look at the following examples to 

understand conversion properly.

https://www.youtube.com/watch?v=CHn_lLb

nm8c

https://www.youtube.com/watch?v=CHn_lLbnm8c


Example 1 .According to the weather report the 

temperature of dimapur today is 86°F .Convert it into °C.

Solution:  Given, temperature of dimapur = 86°F, 

To find C=?

We know,   C= 5/9(F-32)

=5/9 (86-32)

=5/9  X  54 

=30 °C   

Therefore  Temperature of dimapur = 30 °C



Example 2: The temperature during a hot day in delhi was 45
°C.Express this temperature in degree Fahrenheit.

Solution: Given,Temperature in delhi = 45 °C.

To find, F=?

We know, F= (C x 9/5) + 32

=(45 x 9/5) + 32

=(81+32)

=113 ° f



MERCURY THERMOMETER ALCOHOL THERMOMETER DIGITAL THERMOMETER

Invented by Gabriel Fahrenheit in 
1714.

Invented by Gabriel Fahrenheit in 
1709

It is powered by batteries and are 

very accurate.

Mercury in the thermometer melts 

at -38.8° C and boils at 356.58° C.

Alcohol in the thermometer can 

measure lower temperatures upto

-115°C.

It consist of a thermistor which is 

also known as temperature sensor.

It is silvery grey in colour and does 

not  stick to glass.

It is cheaper and less harmful than 

mercury.

The temperature is then read out 

on the LCD(Liquid Crystal Display) 

present on the thermometer.

TYPES OF THERMOMETERS



Reading a conventional thermometer
Clinical thermometer : “The thermometer that is used to check body temperature are called clinical 

thermometer”.

A clinical thermometer is generally a mercury thermometer, the 

characteristic features of a clinical thermometer are:

1.There is a little arrow( at 98 °F or 37 °C) showing the normal body 

temperature.

2.There is  a little constriction or kink in the tube near the bulb to ensure that  

the mercury in the thermometer does not contract before the temperature 

is read. https://www.youtube.com/watch?v=O-h6fi4_vQU

https://www.youtube.com/watch?v=O-h6fi4_vQU


Laboratory thermometer 
“The thermometer we use in the laboratory is called laboratory thermometer”.

◦ It consist of a thin glass tube generally filled with alcohol(red) 

or mercury(silvery grey).

◦ The range of temperature which  a laboratory thermometer 
can measure is from -10 °C  to 110 ° C.



How to use thermometer?
◦ Step 1: First shake the thermometer a few times so that the mercury(silvery 

grey line ) goes below the normal (body temperature) mark.

◦ Step 2: Place the thermometer in the arm pit or under the tongue of the 

person whose temperature is to be taken. Wait for two minutes.

◦ Step 3: Take the thermometer and read the temperature at which the silver 

line (of mercury) ends. Keep the thermometer level with your eye for an 

accurate reading. https://www.youtube.com/watch?v=I0N-Jal4imI

https://www.youtube.com/watch?v=I0N-Jal4imI




HEAT
◦ Have you stirred hot tea or milk with a stainless spoon?Next time you do 

this,leave the spoon in the hot liquid for a while.Now touch the handle 

of the spoon.What do you notice?

You will notice that  the handle of the spoon

would have got a little warmer.

Why did the handle of the spoon become warm?

“When there is a difference in temperature between 

two bodies ,a certain type of energy flows.

This energy is called heat energy”.



◦ Heat  flows  from a region of higher temperature to a region of lower 

temperature and never in the other direction



THREE MODES OF HEAT TRANSFER
1. Conduction : “The primary mode of heat transfer in solids in which heat is transferred 

within a body”.

PRINCIPLE BEHIND CONDUCTION/HOW DOES IT WORK?

For eg:When a metal rod is being heated by

a candle flame .The particles inside  the metal 

starts vibrating after which these particles collide

(bump) with each other thus, resulting in

transferring of heat from one end to another. 



Practical application of conduction
The rate of conduction  depends on the types of material used i.e

Conductors (Substances that conduct heat easily.Eg iron rod ) and Insulators(Substances that 

doesn not conduct heat easily. Eg .Plastic).

1.Based on this concept conductors (metal) are used to make the base of frying pans and 

insulators(plastics) to make the handles for these vessels.



2.CONVECTION
“The primary mode of heat transfer in fluids(liquid and gases)”.

*Principle behind convection/How does it work?
For eg.If a vessel is kept on a flame,the water at the bottom of the vessel gets hot,and as the hot water is lighter than 
cold water,it rises up carrying the heat energy with it ,the colder and denser water on the top falls to the bottom of the 
vessel and gets heated it .This method by which heat is transferred by mass movement of the liquid or gas itself is 
called convection.



Practical application of convection
◦ Where do you normally place heaters and air conditioners at home?

1.Based on the principle of convection,If a room 

has to be warmed with a room heater,the heater 

should be placed at a lower level,so that the room 

gets warmed evenly.

2.Similarly an air conditioner used for cooling a room 

should be placed at a higher level.



3.Radiation
Heat energy can travel in the forms of waves,just like light.These waves are 

called electromagnetic waves.Energy travelling in this form is called 

radiation.

Principle of radiation
Energy from the sun reaches us through radiation.Bodies that 

absorb this radiation becomes hot.The amount of energy that is 

absorbed by a body depends on its colour. Any substances that 

are black absorb more of radiated heat than white 

substances.This is the reason we wear white coloured clothes in 

summer and dark coloured clothes in winter.



Practical application of radiation
1.In room heaters: Room heaters have mirrors behind the heating coil which reflects the heat 

radiated by the heating coil to the front of the heater.

2.In solar panels: Solar panels used in households for heating water,are designed to maximize the 

absorption of heat from the sun.A black metal sheet is used to increase heat absorption.

Fig:Room Heater                                               Fig:Solar panels



Thermoflask
A thermoflask is a very good example of how heat loss by all three modes of heat transfer i.e
conduction, convection and radiation is minimized. Let us see how this is done:

i)The outer casing and the cap of the thermo flask is 

made up of plastic to 

reduce heat loss due to conduction.

ii).The inner jar consist of double walled bottle made of 

glass or stainless steel ,the space between the two 

walls consist 

of vacuum so that heat loss due to convection is

minimized.

iii).The surface of the jar is made reflective so that heat 

loss 

due to radiation is minimized.



A.Write T for true and F for false. Correct the false statement.                          Page-97

1.The term hot and cold are relative. True

2.On the Fahrenheit scale ,the difference between the boiling point and melting point of 

ice is divided into 100 degrees. 

Ans: False . On the Fahrenheit scale ,the difference between the boiling point and melting 

point of ice is divided into 180 degrees.

3.Digital thermometer use mercury to measure temperature.

Ans:False. Mercury thermometer use mercury to measure temperature.

4.Mercury used in thermometers because it is relatively easy to see because of its red 

colour.

Ans.False. Mercury used in thermometers because it is relatively easy to see because of its 

silvery grey colour.

5.Heat energy is measured in degree centigrade.

Ans.False. Heat energy is measured in joule/calorie.



B. Choose the correct options. Page-97
1.What does temperature measure?

a).Degree of hotness of a body      b)degree of coldness of a body

c)Volume of a body                        d) both a and b

Ans ). d) both a and b

2.What are the commonly used reference temperatures for constructing temperature scales?

a).Melting point of wax and boiling point of alcohol  b). Melting point of wax and boiling point of water

c).Melting point of ice and boiling point of wax        d). ).Melting point of ice and boiling point of water.

Ans). d)Melting point of ice and boiling point of water

3.Which of the following statements is true?

a).Copper has a higher rate of conduction than iron       b).Iron has a higher rate of conduction than copper

c).Aluminium has a higher rate of conduction than iron    d).Both b and c

Ans: a).Copper has a higher rate of conduction than iron 

4.Which of the following is the reason for sea breeze and land breeze to blow?

a)Water heats up faster than land                            b).Land heats up much faster than water

c).Water and land gets heated up equally fast        d).None of these 

Ans: b).Land heats up much faster than water



5.Why does an electric heater have a mirror fitted behind its heating coil?
a) Mirror is a good conductor of heat    b).Mirror is a bad conductor of heat
c).To improve convection of heat           d).Mirrors reflect heat radiation to the front of the heater
Ans: d). Mirrors reflect heat radiation to the front of the heater

6.What are Celsius and Fahrenheit ?

a).Scales to measure heat        b).temperature scales c).Different types of thermometer

d).temperature scale used only for mercury thermometer

Ans: b).temperature scales 

7.In which thermometer is a kink added?

a).Clinical thermometer      b)alcohol thermometer  c)laboratory thermometer  d)all of these

Ans: a).Clinical thermometer 

8.Heat is a form of what?

a)Energy b)Thermometer  c)Temperature d)Scale

Ans: a) Energy

9.Conduction is the primary mode of heat transfer in which of the following?

a).Water  b)Solid c)Liquid  d)gases

Ans: b)Solid

10.Convection is the primary mode of heat transfer in which of the following?

a)Solids and liquids  b)Liquids and gases  c) Gases and solids   d)only liquids

Ans: b)Liquids and gases



B.Very short answer type questions. Page-98

Give one word answer for the following

1.The scale in which the melting point of ice and the boiling point of 

water is taken as 0 and 100,respectively.                            

Ans: Celsius scale

2.The silvery grey liquid used  in clinical thermometers.    

Ans:Mercury

3.The breeze that flows from the land to the sea during night time.

Ans:Land breeze

4.The type of waves via which heat and light energy travel.

Ans:Electromagnetic waves

5.A unit for measuring heat energy

Ans:Joule



II.Short answer type question

1.Under what conditions does heat flows from a hot body to a cold body 

by conduction?

Ans:Heat flows from a hot body to a cold body when the particles starts 
vibrating and collide with each other.

2.Give one advantage of using alcohol thermometer as compared to 

using mercury.

Ans:It is cheaper and less harmful than mercury thermometer.

3.List two characteristic features of a mercury thermometer.

Ans:i).It is relatively easy to see because of its silvery grey colour.

ii).It does not stick to glass.

4. Why wool is a bad conductor of heat?

Ans:Wool is a bad conductor of heat as it consists of wool fibres which has 
a series of curls called crimps that can hold and trap air.



iii)Long answer questions

1.Describe a simple experiment  which can demonstrate that the terms hot and cold as we feel them are 
only relative.

Ans: To show that the terms hot and cold as we feel them are only relative:

Materials required:3 glasses, hot water(as hot as you can bear to dip your finger in),ice cold water and 
water at room temperature.

Method: 1.Pour hot water, water at room temperature and ice cold water into 3 separate glasses.

2.Dip the index finger of one hand in the ice cold water and the other hand in the hot water for a 
minute.

3.Then dip both the index finger into the water at room temperature.

In conclusion you will find that the water feels hot in one finger and to the other finger it feels cold  
because the finger that was in ice cold water has become cold and when it was placed in the water at 
room temperature, it felt that the water was warm, relative to the earlier temperature.

2.What are temperature scales? Explain how Celsius and Fahrenheit are defined.

Ans: Temperature scales are units that is used to measure temperature quantitatively. The two commonly 
used  of temperature scales are :Celsius  and Fahrenheit.

i)Celsius: This scale is indicated by degree C in honour of Anders Celsius. The melting point of pure ice is 0 
°C and  boiling point of water is 100 °C.

ii)Fahrenheit : This scale is indicated by °F in honour of Gabriel Fahrenheit. On this scale the melting point 
of ice is 32 °F  and boiling point of water is 212 °F .



3.With the help of diagram, explain the working of thermoflask.

Ans: Working of a thermoflask:

i) The outer casing and the cap of the thermo flask is 

made up of plastic to 

reduce heat loss due to conduction.

ii).The inner jar consist of double walled bottle made of 

glass or stainless steel ,the space between the two walls

consist of vacuum so that heat loss due to convection

is minimized.

iii).The surface of the jar is made reflective so that heat

loss due to radiation is minimized.



V. Numerical based questions
1.Express the following temperatures in the Fahrenheit scale.

a)110 °C  

Ans:Given,Temperature  = 110 °C.

To find, F=?

We know, F= (C x 9/5) + 32

=(110 x 9/5) + 32

=(198+32)

= 230° f

b)85 °C   

Ans:: Given,Temperature = 85 °C.

To find, F=?

We know, F= (C x 9/5) + 32

=(85 x 9/5) + 32

=(153+32)

=185° f



c)225 °C   

Ans: Given,Temperature = 225 °C.
To find, F=?

We know, F= (C x 9/5) + 32

=(225 x 9/5) + 32

=(405+32)
=437 ° f

d) 30 °C
Ans: Given,Temperature = 30 °C.

To find, F=?

We know, F= (C x 9/5) + 32

=(30 x 9/5) + 32

=(54+32)
=86 ° f

e) 0 °C
Ans:85 °C   

Ans:: Given,Temperature= 0°C.
To find, F=?

We know, F= (C x 9/5) + 32

=(0x 9/5) + 32

=(0+32)
=32 ° f



2.Express the following temperatures in the  Celsius scale.

a).131 °F  

Ans:Given, temperature = 131°F, 

To find C=?

We know,   C= 5/9(F-32)

=5/9 (131-32)

=5/9  X  99 

=55°C   

b)77 °F

Ans:Given, temperature  = 77°F, 

To find C=?

We know,   C= 5/9(F-32)

=5/9 (77-32)

=5/9  X  45 

=25 °C   



c)149 °F  

Ans:  Given, temperature = 149°F, 

To find C=?

We know,   C= 5/9(F-32)

=5/9 (149-32)

=5/9  X  117

=65 °C   

d)32 °F  

Ans:  Given, temperature = 32°F, 

To find C=?

We know,   C= 5/9(F-32)

=5/9 (32-32)

=5/9  X  0

=0 °C   



e).23 °F

Given, temperature  = 23°F, 

To find C=?

We know,   C= 5/9(F-32)

=5/9 (23-32)

=5/9  X  -9 

= -5°C   


