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Heat 
 

Heat transfer 
Heat flows from a region of high temperature to a region of low temperature. There are three ways 
by which heat can be transferred namely; 

Conduction 
Radiation 
Convection. 
 

Conduction 
Conduction is the flow of heat through matter from a region of higher temperature to one of lower 
temperature without movement of matter as a whole 
 
Conduction in Solids 
Heat transfer in Solids can occur as a result of;  

(i) Excess energy of vibrations being passed from one atom to another. 
(ii) The excess Kinetic energy given to the free electrons near the source of heat being 

carried by these electrons as they move in colder region.  
 
Note: 
For heat to be transferred by Conduction, there should be a material medium. Metals are good 
conductors of heat because metals are made up of atoms having free electrons that are loosely held.  
 
Examples of metals which are good conductors are:  
1. Aluminum     2. Iron    3. Copper. 
 

- New utensils or kettles, Saucepans boilers, radiators are made of metals because metals are 
good conductors of heat as their atoms have free electrons that are loosely held.  

- Non-metals, according to Kinetic theory do not have free electrons that are loosely held so 
that heat does not pass through them easily.  

- This is why non-metals are called bad conductors or insulators e.g. plastics, cork, wood. 
 

Rate of heat transfer 
The rate of heat transfer along a metal bar depends on the following factors: 

(i) The temperature difference (gradient) between the ends. 
(ii) The length; short metals conduct faster than long metal 
(iii) Cross section area of the metal bar. Metals with large cross section area conduct heat 

much faster than metal with small cross section area.   
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Comparing the conductivities of different metals. 
 

m 
 
The rate of conduction is compared by dipping the ends of four rods coated with wax in hot water. 
The rods are identical but made of different materials. 
After a short while, the wax begins to melt along the rods. It melts fastest along the copper rods and 
slowest along wood. 
This shows that copper is the best conductor and wood is the poorest of them. 
 
 
Bad and Good conductors and their applications. 

(i) Good conductors like aluminium are used in cooking utensils because they allow heat to 

pass through them easily. Copper is one of the best conductor but aluminium is usually 

used in making cooking utensils because it is much cheaper. 

(ii) Bad conductors also called Insulators are used in making of handles of cooking utensils 

because they do not allow heat to pass through easily. 

A metal always feels cold when touched on a cold day because it loses heat from the body and 
transfers it to the surrounding very fast. 
 

Convection 
Convection is the flow of heat through fluid from a region of higher] temperature to one of lower 
temperature by the movement of the fluid itself.   When a liquid is heated it expands and becomes 
less dense than the surrounding cold liquid. 
 
Convection current 
Convection current is the cyclic motion of rising hot fluid and falling cold fluid. The hot fluid rises 
because when heated it becomes less dense. 
 
Explanation of convection current. 
When the fluid is heated it expands and becomes less dense. The  heated fluid is forced upward by 
the surrounding cooler fluid which moves under it.    As the warm fluid rises, it gives heat to the 
surrounding cooler fluid.  
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Experiment to demonstrate convection] current in liquids 
 

 
 
When the flask is heated from the bottom as shown, the colored solution of water raises upwards 
from the crystals and on reaching the top, it spreads as shown in the diagram. The solution raises 
because on heating, it expands and becomes less dense, so it is forced upwards by the nearby cooler 
water, 
 
Difference between convection and conduction 
      
 

Conduction Convection 

Heat is transferred from a  region of higher 

temperature lower without the   movement of 

matter itself                                                    

Heat is transferred from a region    of   higher to 

one of lower the temperature by movement of 

matter as a whole. 

 

 
    
Application of convection current to Hot water Domestic supply system. 
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How it works 
 
(a) Boiler 
When working a convection current of less dense hot water from the boiler raises up through pipe A 
to the hot water tank. At the same time the more dense cold water flows through pipe B from the 
hot water tank to the boiler. 
 
(b) Circulation 
A circulation is set up in the hot water tank involving filling hot water from top downwards. When a 
volume of hot water flows to the hot water tank through pipe A, an equal volume of cold water 
flows to the boiler through; pipe B.   At the   same time   an equal volume flows through pipe C to the 
hot water tank. 
Pipe A leaves the boiler at the top and enters the hot water tank at the top because it carries less 
dense hot water 
Pipe B is connected to the bottom of the hot water tank and to the bottom of the boiler because it 
carries more dense cold water, 
The expansion pipe D allows escape: 

(i) of dissolved air which comes out of the water when it is heated. 
(ii) of steam, if the water is boiled.  

If the expansion pipe is not there;  
(i) The dissolved air which comes out when water is heated causes air-lock in the pipe,  
(ii) The steam if the water is boiled causes explosion. 

 

Radiation 
Radiation is the flow of heat from one place to another by means of electromagnetic waves.  Heat 
energy is transferred from the sun to the earth by means of radiation. Radiation is the means by 
which heat can travel through the vacuum. 
The energy from the hot body is called Radiant energy. 
The heat transfer by radiation does not need a material medium, 
Radiation is emitted by all bodies above absolute Zero. 
 
Good and bad absorbers 
Shiny surfaces are bad absorbers of radiation while dull black surfaces are good absorbers. This 
implies that shiny surfaces reflect most of the heat radiations instead of absorbing. The dull black 
.surfaces absorb most of the heat radiations and reflect very few. 
 
Experiment to show absorbing of radiations in surfaces 
 

 
When the heater is placed midway as shown above so that the same amount of radiations are 
received by the two surfaces. It will be observed that after a few minutes the wax on the black lid 
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melts and the coin falls off before that of the shiny lid.   This indicates that dull black surfaces are 
better absorbers. 
 
Application of absorbers 

(1) Buildings in hot countries are painted white and roof surfaces are shinny because 
white and shiny surfaces are bad absorbers of heal radiation. 

(2) Reflectors on electric devices are made up of polished metals because they have 
good reflecting properties. 

 
 
 
Good and Bad emitter 
 

 
If the backs of the hands are held on either sides of the sheet, one first feels much heat from the 
black surface. This shows that a black surface is a better emitter of heat than a shiny one. 
 
In short, black surfaces are good absorbers as well as good emitted of heat radiations. Shiny surfaces 
or polished surfaces are hi absorbers as well as bad emitters of heat radiations. 
 
 
 
Applications 

(i) Cooling fins on the heat exchanger of refrigerators are painted black so that they emit 
heat more quickly,  

(ii) Tea pots and kettles are polished so that they keep heat longer as polished surfaces are 
poor emitters of  heat radiation. 

 

Vacuum flask 
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A thermos flask also called vacuum flask keeps hot liquids hot and cold liquids cold. This is because 
heat losses and gain are minimized.  
 
Heat loses by conduction, convection and radiation are minimized by the Vacuum flask as follows: 

- Conduction and Convection are minimized by the Vacuum since for heat to be transferred by 
these ways, a material medium is required. 

 
- Convection from the hot liquid upward to the outside is reduced by the cork which also 

reduces heat loses by conduction because it is a poor conductor of heat. 
 

- Radiation is also minimized by the two silvered surfaces since they are bad emitters. 
 
However when a hot liquid is kept in the vacuum flask for a long time, it cools because at a small 
rate, heat is lost by conduction convection and radiation. 
 
 

Expansion  
This is the increase in size of matter in all directions whenever matter is heated.  
 
Expansion in Solid.  
 

 
 

- Before heating, the metal ball passes through the ring easily 
-  After heating the metal ball does not pass through the ring showing that when the metal 

ball (Solid) was heated, it expanded.  
- When the metal ball cooled, it was found to pass through the ring. This indicated that on 

cooling the metal ball (Solid) contracted. 
 
Metals expand by different amounts 
 

 
 
When the bimetallic strip of Iron and Brass is heated, it bends with brass on the outside of the curve. 
This is because Brass expands more than Iron. 
 
Bimetallic strips are useful in the following devices by completing the metallic circuit  

(i) ringing alarm bells  
(ii) thermostats 

 
 

Thermostat  
A thermostat is a device for keeping steady temperature of a room.  
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Metal A must be one which expands more than metal B in order for  the contact C to be broken by 
the bimetallic strip. 
 
How an electric Iron box works 
a. Setting the temperature: The control knob is set to the required temperature. 
b. Bimetallic strip heating: On reaching the required temperature, the bimetallic strip bends away 

breaking the circuit at contact C. This switches off the heater. 
c. Cooling bimetallic strip On cooling just below the required temperature, the bimetallic strip 

makes contact and switches on the neater again. So a nearly steady temperature results. 
d. Knob   If the control knob is screwed more, the bimetal strip has to bend more in order to break 

the-heating' circuit thus giving a high temperature.  
 
Disadvantages of expansion in everyday life. 
 
(i) Bridges  
Bridges are constructed with one end fixed and the other side is order for the structure to expand or 
contract freely with changing temperature. 

 
 
(ii) Railways 
Railway lines are constructed with gaps between the consecutive rails in order to allow free 
expansion of the rails as the temperate increases. 
 

 
 
If no gaps are left between rails, the rails buckle during a hot day. 
 
Transmission of electricity 
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The wires which are used for the transmission of electricity or telephone are usually left sagging in, 
order to allow them free expansion and contraction. 
 
 

Expansion of liquids 
Liquids expand when they are heated. Different liquids expand by different amounts when equally 
heated. Liquids expand much more than Solids because according to the Kinetic theory, liquid 
molecules are far apart compared to the Solids and the intermolecular forces are weaker in liquids. 
 
Experiment to demonstrate expansion of water 
When the round bottomed flask is placed in hot water as shown, initially there will be a momentary 
drop of the water level in the lube then after-wards the level rises. 

 
 
Explanation 
When the flask is in hot water, the flask first receives heat before the water in it so the flask expands 
and its volume increases causing the slight fall in level. However, on receiving the heat, the water 
expands more than the increase in volume of the flask. 
 

Anomalous expansion of water (Unusual expansion of water) 
For all Solids except ice, when they melt to form liquids they expand just after melting but Ice which 
melts at 00C to form water contracts until 4°C. Water is thus exceptional or anomalous in the range 
0°C to 4°C 
 
Sketch of volume against temperature 
 

 
 
From the sketch it is noted that water has its minimum volume at 40C 
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Sketch of density of water against temperature 

  
 
Since density is mass/volume but mass is unaltered by warming. It is only volume which decrease 
from O°C to 4°C. It follows that water has its maximum density at 4°C.  
 
Biological Importance of abnormal expansion 
Ice is less dense than water so it floats on water. Ice insulates water bodies during winter preventing 
further solidification of water. This protects aquatic organisms from freezing 
 
Measurement of temperature by a thermometer 
 
A thermometer is an instrument which is used for measuring temperature on the basis of certain 
physical properties which change. These properties include, volume, pressure etc. 
 
The expansion of liquids when the temperature rises is applied in thermometers.  
A thermometer has two reference temperatures called fixed points. These are lower fixed point and 
upper fix point. The upper fixed temperature is the temperature at which pure water boils under 
normal atmospheric pressure. 
 
The lower fixed temperature is the temperature at which pure water freezes under normal 
atmospheric pressure. 
 
(a) Lower fixed point 

It is the lowest constant level of thermometric liquid thread when a thermometer bulb is placed 
in pure ice in funnel at normal atmospheric pressure.  

 
. 
(b) upper fixed point 
(c) It is the highest constant level of thermometric liquid thread when a thermometer bulb is 

placed in pure boiling water at normal atmospheric pressure.  
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Properties of a liquid that make it suitable for thermometer use. 

(i) It should be opaque so as to be readily seen.  
(ii) Its expansion should be regular, i.e. expansion per degree should be the same at 

different points on the temperature scale. 
(iii) It should have high boiling point and low melting point so that both high and low 

temperature can be measured.  
(iv) It should be able to expand so much for a small temperature change. 
(v) It should be a good conductor so that it responds rapidly to toe temperature change. It 

must not stick to the inside of the tube.  
 

Reasons why water is never used in thermometer 
(i) It has a small range of expansion because its freezing point is 0°C and boiling point is 1000C 
(ii) The meniscus in the glass is difficult to read since water is colorless and wets the glass. 
(iii) It does not expand uniformly. 
 

Liquids used in thermometers 

Mercury   

Advantages 

- withstands high temperature without change of state  

- does not wet glass 

- expands uniformly 

Disadvantage 

- it is expensive 

- it is poisonous 

Alcohol  

Advantage 

- Measures low temperatures because of its low freezing point  

- Cheap 

Disadvantages 

- does not measure high temperature above 780C. 

-  wets glass 

- Water is not used because it has irregular expansion 

- Cannot measure temperatures below 00Cor above 1000C 

 
Reading temperature on an uncalibrated thermometer  
If Lj is the length of the mercury thread above the bulb at melting' ice, 
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Ls is the length of the mercury thread of steam at 760mmHg. 
Lot is the length of mercury thread for the object being  measured. 
 
Then the required temperature θ°C is given by 

= θ°C = 
𝐋𝐨 − 𝐋𝐢

𝐋𝐬− 𝐋𝐢
 𝒙 𝟏𝟎𝟎𝟎𝑪 

 
In other words Ls is also the length of mercury thread at 100°C, is the length of mercury thread at 00C 
 
Example 
In an uncalibrated mercury thermometer, the length of the mercury thread above the bulb is 18mm 
at a temperature of melting ice and 138mm at a temperature of steam at 760mmHg. When placed in 
a hot liquid the length of the mercury thread is 118mm. Calculate the temperature of the liquid. 
 
Solution  
Li = 18mm L100 = 138mm 
Lo = 118mm 

=     
𝐋𝐨 − 𝐋𝐢

𝐋𝟏𝟎𝟎− 𝐋𝟎
 𝒙 𝟏𝟎𝟎 

= 
𝟏𝟏𝟖−𝟏𝟖

𝟏𝟑𝟖−𝟏𝟖
 x 100  

 

= 
𝟏𝟎𝟎 𝐱 𝟏𝟎𝟎

𝟏𝟐𝟎
 

 
= 830C 
 

Note L100 - L0 is the temperature range of the thermometer. In short the difference between the 
upper fixed point and the lower fixed [point gives the temperature range of the mercury thread. 
 
Temperature range =    
 Upper   fixed   point length of mercury - Lower fixed point length of mercury 
 

Scales of temperature.  

These are scales in which the measure of hotness or coldness of a body can be expressed .i.e. the 

measure of hotness or coldness of a particular body can be expressed in;  

 Degrees centigrade (0C) forming a Celsius scale of temperature.  

 Kelvin (K) forming a thermodynamic scale of temperature.  

 Degrees Fahrenheit (0F) forming a Fahrenheit scale of temperature.  

Convrsion os scales 

If t0C is temperature reading  

- The thermodynamic scale is given by T= (t +273)K 

- Fahrenheit scale temperature = (
9

5
𝑡 + 32)) 𝐹 
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Internal Combustion engine 
Heat engine is a machine which changes heat energy obtained by aiming fuel to kinetic energy 
(Mechanical energy).  
 
Engines are always less than 100% efficient because: 
 
(i) Some of the energy is lost in overcoming friction between walls of the cylinder and pistons. 
(ii) Some heat energy is lost to the surrounding due to conduction 
(iii) Some of the energy is also wanted in lifting useless loads like pistons. 
 
Petrol engine 
Petrol engine gets its energy from an exploded mixture of air and petrol vapour. Petrol engines are 
also called four stroke cycle engines because four piston strokes or monuments inside the cylinder 
repeat themselves continuously. The piston stokes are in the order Intake, compression, power and 
exhaust. 
 
 
 
 (a) Intake 
As the piston moves down the cylinder due to the starter motor in a car (or kick start in a motor 
cycle) it reduces the pressure inside the cylinder. The inlet valve opens and the petrol air mixture 
from the carburetor is forced into Die cylinder by atmospheric pressure. In short intake involves the 
piston moving down the cylinder, inlet valve opening and allowing petrol - air mixture into the 
cylinder. 
 

 
 
 (b)      Compression 
Both valves close and the piston moves up compressing the mixture. 
(c)       Power stroke 
A spark jumps across the points of the sparking plug and explodes the mixture, forcing the piston to 
move down. 
(d)      Exhaust stroke 
The outlet valve opens and the piston rises, pushing the exhaust gases out of the cylinder. 
 
DIESEL ENGINE 
The operation of a diesel engine is similar to that of a petrol engine. However, there are some 
differences. 
 
 

Diesel Engine Petrol Engine  

Diesel is used as fuel Petrol is used as fuel 
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No spark plug has a spark plug 

has a fuel injector  has a carburetor 

reliable and economical because its 40% higher  not reliable and economical 

heavier lighter 

 
In a diesel engine air is drawn into the cylinder on down stroke of the piston. On upstroke of the 
piston, it compresses reducing the volume of the cylinder. The very high compression increases the 
temperature of air considerably and at the end of the compression stroke, oil is pumped into the 
cylinder by a fuel injector, it ignites automatically. The resulting explosion drives the piston down on 
its power stroke,  
 
Note: 
Diesel engine is also called compression ignition (CI). It is heavier than a petrol engine. Diesel engine 
is reliable and economical. The efficiency is about 40% higher than any other heat engine. 
 

Exercise 

1. When liquid naphthalene is cooled, a time comes when its temperature remains constant for 

some time. This is because naphthalene freezes when 

A. it stops losing heat   

B. the heat lost to the surroundings is replaced by the latent heat of fusion   

C. an insulating layer forms around it   

D.  it loses as much heat as it gains from the surroundings 

2. A fly wheel connected to an internal combustion engine is made heavy in order to 

 A.  store rotational kinetic energy            

B.  store kinetic energy                                                                                   

C.  produce a spark                                 

D.  helps valves to open at regular intervals 

3. In metals heat is transmitted by  

A.  conduction and radiation      

B.  convection and radiation  

C.  conduction only       

D.  convection only 

4. Which of the following is not true about a vacuum flask? 
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A. it controls heat loss by radiation using the vacuum   

B. it can be used to keep cold liquids cold 

C.  the cork is used to reduce loss of heat by convection  

D.  the silvering of the walls on the vacuum side reduces loss or gain of heat by 

radiation  

5. When a liquid is heated  

A.  its molecules move with the same speed    

B.  its density decreases   

C.  evaporation takes place throughout the liquid   

D. boiling occurs at low temperatures  

6. In a four-stroke internal combustion engine, the work required for initial induction and 

compression comes from  

A.  the rotational kinetic energy stored in the fly wheel    

B.  the movement of the steering wheel 

C.  the separate starter motor  

D.  the sparking plug 

7. The statement which best explains why most metals become softer when heated is that  

A.  the cohesive forces between the particles are weakened 

B.  the   particles of the metals are weakened 

C.  the electrons around the nuclei of the particles move apart leaving the particles at 

fixed positions 

D.  the ionic forces between the particles are weakened 

8. In a four stroke internal combustion engine, the work required for initial induction and 

compression comes from  

A.  rotation KE stored in the flywheel      

B.  movement of the steering wheel 

C.  separate starter motor         

D.  sparking plug 

9. On a cool day, a metal feels cold to the touch because  
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A.  metals contain less heat      

B.  the temperature of the metal is the same as that of the surroundings 

C.  the temperature of the metal is less than that of the surroundings  

  D.  the metal conducts the heat away form the hand 

10. Which of the following represents the firing order of 4 stroke petro engine? 

A. exhaust, inlet , compression and power strokes 

B.  inlet, compression, power, and exhaust strokes 

C.  power, compression, inlet and exhaust strikes 

D.  inlet, power, exhaust and compression strokes 

 

11. When a liquid is heated  

 A.  its density decreases      

 B.  boiling occurs at all temperatures 

 C.  its molecules move with the same speed    

 D.  evaporation takes place throughout the liquid 

12. Which of the following sets contains only good conductors of heat? 

A.  copper, wood, air,          

B.  Silver, gold, rubber   

C.  iron, mercury, copper        

D.  Magnesium, paper, wool 

13. Metals are good conductors of heat because 

A.  they are ductile      

B.  they contain free protons  

C.  they contain loose electrons     

D.  their atoms can be easily displaced 

14. Which of the following can produce a cooling effect? 

(i)  compression of a gas   
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(ii)  expansion of a gas   

(iii)  evaporation of a liquid 

A. (i), (ii), (iii)        B. (i) and (iii) only   

C. (ii) and (iii) only       D. (iii) only 

15. The distance between the lower and upper fixed points on the Celsius in an un marked mercury 

in- glass-thermometer is 25cm. If the mercury level is 5cm below the upper fixed point. Then 

temperature is  

A. 50C    B. 200C    C.  800C    D. 950C 

16. A tight bottle top becomes easier to unscrew when hot water flows over it because the 

A. cap expands more than the glass                 

   B.  glass in the neck of the bottle contracts  

C. hot water acts as oil between the glass and the bottle 

D. increased pressure of the air in the bottle causes the cap to expand 

17. The temperature at which all heat energy is removed from a substance is called 

A.  Kelvin temperature        

B.  Celsius temperature 

C.  freezing temperature        

D.  absolute zero temperature 

18. A dull black surface feels hotter even through it is at the same temperature as a shiny surface 

because it 

A.  has more heat than a shiny surface. 

B.  emits more heat than a shiny surface. 

C.  reflects more heat than a shiny surface. 

D. conducts more heat than shiny surface. 

19. A bimetallic strip operates on the principle that metals 

A.  are heat controllers.     

B.  are good heat conductors.  

C.  have different rates of expansion.   

D.  have the same rates of expansion. 
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20. The length of the mercury column of a thermometer at ice point and steam point are 2.0cm and 

22.0 cm respectively. The reading of the thermometer when the mercury column is 9.0cm long 

is 

A. 45.00C  B. 40.90C C. 35.00C  D. 31.80C         
                                                                        

21. The interval between the ice and steam points on a thermometer is 192mm. Find the 

temperature when the length of the mercury thread is 67.2mm from the ice point. 

A. 32.80C     B. 35.00C      C. 65.00C      D. 67.20C 

B.  

22. The graph in the figure shows being heated from –100c to 1000c. At what point does the 

substance have maximum density? 

 

 

 

A.  E    B. C    C.   D      D.    B 

 

23. The process of using a material of low thermal conductivity to prevent heat loss is called 

A. cooling        B. lagging   

C. absorption       D. contraction 

24. The transfer of heat by the actual movement of molecules matter takes place  

A. Only in liquids.                                                         

B. Only in gasses 

C. In solids and liquids. 

D. In liquids and gasses 

25. A stone feels cold to bare feet in cold weather, but on a carpet in the same room feels 

comfortably warm. Why is this so? 

A. the stone is a worse conductor of heat than a carpet 

B. the stone is a better conductor of heat than a carpet  

C. the carpet is a better conductor of heat than a stone  

D. the stone is a better reflector of heat than a carpet 
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26. The mode of transfer of heat between the boiler and the storage tank of a hot water supply 

system is 

A.        radiation.   B.        conduction,  

C        convention.    D,       evaporation, 

27. In a four-stroke combustion engine, the correct order of strokes is 

A,        combustion→ power→ exhaustion → induction. 

B.        exhaust → compression → power → induction. I 

C.        induction→ compression-→ power →exhaust 

D,        induction → power → compression→ exhaust. 

28. The distance between the fixed points on a mercury in glass thermometer is 25 cm. What is the 

temperature in degrees Celsius if the mercury thread is 8 cm long? 

A. 
100 𝑥 25

8
  B. 

100 𝑥 8

25
 C. 

25 𝑥 8

100
  D. 

100

25 𝑥 8
 

29. Which of the following shows the correct stages in an internal combustion engine? 

A. Compression PowerExhaust  Induction 

B. Exhaust Induction compression Exhaust  

C. Induction Powercompression  Exhaust 

D. Induction CompressionpowerExhaust  

30. A dull black surface is a good 

(i) absorber of heat energy,  

(ii) emitter of heat energy.  

(iii) reflector of heat energy. 

A. (i) only. 

B. (i) and (ii) only. 

C. (ii) and (iii) only 

D. (i), (ii) and (iii) 

31. During the power stroke of a four stroke petrol engine 

 (i) the plug sparks. 

 (ii) the piston moves up. 
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 (iii) both valves remain closed. 

 (iv) the piston moves down wards. 

 A. (i) and (ii) only    B. (i) and (ii) only. 

 C. (i), (ii) and (iii) only.    D. (i), (iii) and (iv) only. 

32. Radiation in a thermos flask is minimized by 

 A. cork.     B. vacuum. 

 C. felt pad.    D. silvered glass walls. 

 

33. (a) (i) Define/describe the fixed point of Celsius scale of temperature. 

     (ii) give two advantages of mercury over alcohol as thermometric liquid 

(iii) Convert -2000C to Kelvin 

(iv) Convert 120K into 0C 

(b) Use the kinetic theory to explain the following 

(i) cooling by evaporation 

(ii) why the temperature of a gas contained in a cylinder increases when it is compressed 

 

 

34. (a)  The specific heat capacity of water is 4200 J kg-1 k-1. What is meant by the above statement?

 (b)  State two reasons why water is used in the cooling system of a car engine? 

 (c)  What is the use of a vacuum in a thermos flask? 

35.  

 

The above figure shows a thermos flask. 

(a)  Name the parts labelled A and B 

 A.  

 B.  
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(b)  State the use of part labelled A      

   

(c)  Why do the contents of the flask ultimately get cold? 

36. (a)  Explain why gaps are left between rails in a railway line.  

(b) Why do gases expand much more than solids for the same temperature change? 

(c)  Name one application of a bimetallic strip. 

 

37.  

 

 

The diagram above shows the main parts of a vacuum flask 

(a)  Name parts labeled X,Y,Z  

(b)  Explain how the parts labeled X,Y,Z minimize the loss of heat by a hot liquid placed 

in the flask. 

38.  

 

The above figure shows a thermos flask. 

(a) Name the parts labelled A and B 

A.  

B. 
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(b)  State the use of part labelled A                   

(c)  Why do the contents of the flask ultimately get cold? 

 

 

 
 
 
 
Suggested answers 
 

1. When liquid naphthalene is cooled, a time comes when its temperature remains constant 

for some time. This is because naphthalene freezes when 

A. it stops losing heat   

B. the heat lost to the surroundings is replaced by the latent heat of fusion   

C. an insulating layer forms around it   

D.  it loses as much heat as it gains from the surroundings 

2. A fly wheel connected to an internal combustion engine is made heavy in order to 

 A.  store rotational kinetic energy            

B.  store kinetic energy                                                                                   

C.  produce a spark                                 

D.  helps valves to open at regular intervals 

3. In metals heat is transmitted by  

A.  conduction and radiation      

B.  convection and radiation  

C.  conduction only       

D.  convection only 

4. Which of the following is not true about a vacuum flask? 

A. it controls heat loss by radiation using the vacuum   

B. it can be used to keep cold liquids cold 

C.  the cork is used to reduce loss of heat by convection  
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D.  the silvering of the walls on the vacuum side reduces loss or gain of heat by 

radiation  

5. When a liquid is heated  

A.  its molecules move with the same speed    

B.  its density decreases   

C.  evaporation takes place throughout the liquid   

D. boiling occurs at low temperatures  

6. In a four-stroke internal combustion engine, the work required for initial induction and 

compression comes from  

A.  the rotational kinetic energy stored in the fly wheel    

B.  the movement of the steering wheel 

C.  the separate starter motor  

D.  the sparking plug 

7. The statement which best explains why most metals become softer when heated is that  

A.  the cohesive forces between the particles are weakened 

B.  the   particles of the metals are weakened 

C.  the electrons around the nuclei of the particles move apart leaving the particles at 

fixed positions 

D.  the ionic forces between the particles are weakened 

8. In a four stroke internal combustion engine, the work required for initial induction and 

compression comes from  

A.  rotation KE stored in the flywheel      

B.  movement of the steering wheel 

C.  separate starter motor         

D.  sparking plug 

9. On a cool day, a metal feels cold to the touch because  

A.  metals contain less heat      

B.  the temperature of the metal is the same as that of the surroundings 

C.  the temperature of the metal is less than that of the surroundings  
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  D.  the metal conducts the heat away from the hand 

10. Which of the following represents the firing order of 4 stroke petro engine? 

A. exhaust , inlet , compression and power strokes 

B.  inlet, compression, power, and exhaust strokes 

C.  power, compression, inlet and exhaust strikes 

D.  inlet, power, exhaust and compression strokes 

 

11. When a liquid is heated  

 A.  its density decreases      

 B.  boiling occurs at all temperatures 

 C.  its molecules move with the same speed    

 D.  evaporation takes place throughout the liquid 

12. Which of the following sets contains only good conductors of heat? 

A.  copper, wood, air,          

B.  Silver, gold, rubber   

C.  iron, mercury, copper        

D.  Magnesium, paper, wool 

13. Metals are good conductors of heat because 

A.  they are ductile      

B.  they contain free protons  

C.  they contain loose electrons     

D.  their atoms can be easily displaced 

14. Which of the following can produce a cooling effect? 

(i)  compression of a gas   

(ii)  expansion of a gas   

(iii)  evaporation of a liquid 

A. (i), (ii), (iii)        B. (i) and (iii) only   
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C. (ii) and (iii) only       D. (iii) only 

15. The distance between the lower and upper fixed points on the Celsius in an un marked mercury 

in- glass-thermometer is 25cm. If the mercury level is 5cm below the upper fixed point. Then 

temperature is  

A. 50C    B. 200C    C.  800C    D. 950C 

25−5

25
 𝑥 100 = 80 

16. A tight bottle top becomes easier to unscrew when hot water flows over it because the 

A. cap expands more than the glass                 

   B.  glass in the neck of the bottle contracts  

C. hot water acts as oil between the glass and the bottle 

D. increased pressure of the air in the bottle causes the cap to expand 

17. The temperature at which all heat energy is removed from a substance is called 

A.  Kelvin temperature        

B.  Celsius temperature 

C.  freezing temperature        

D.  absolute zero temperature 

18. A dull black surface feels hotter even through it is at the same temperature as a shiny surface 

because it 

A.  has more heat than a shiny surface. 

B.  emits more heat than a shiny surface. 

C.  reflects more heat than a shiny surface. 

D. conducts more heat than shiny surface. 

19. A bimetallic strip operates on the principle that metals 

A.  are heat controllers.     

B.  are good heat conductors.  

C.  have different rates of expansion.   

D.  have the same rates of expansion. 
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20. The length of the mercury column of a thermometer at ice point and steam point are 2.0cm and 

22.0 cm respectively. The reading of the thermometer when the mercury column is 9.0cm long 

is 

B. 45.00C  B. 40.90C C. 35.00C  D. 31.80C         
                                                                        

θ = 
7− 2

22−2
 𝑥 100 = 35.00 

 

21. The interval between the ice and steam points on a thermometer is 192mm. Find the 

temperature when the length of the mercury thread is 67.2mm from the ice point. 

C. 32.80C     B. 35.00C      C. 65.00C      D. 67.20C 

θ = 
67.2

192
 𝑥 100 = 35 

22. The graph in the figure shows being heated from –100c to 1000c. At what point does the 

substance have maximum density? 

 

 

 

B.  E    B. C    C.   D      D.    B 

23. The process of using a material of low thermal conductivity to prevent heat loss is called 

A. cooling        B. lagging   

C. absorption       D. contraction 

24. The transfer of heat by the actual movement of molecules matter takes place  

A. Only in liquids.                                                         

B. Only in gasses 

C. In solids and liquids. 

D. In liquids and gasses 

25. A stone feels cold to bare feet in cold weather, but on a carpet in the same room feels 

comfortably warm. Why is this so? 

A. the stone is a worse conductor of heat than a carpet 

B. the stone is a better conductor of heat than a carpet  
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C. the carpet is a better conductor of heat than a stone  

D. the stone is a better reflector of heat than a carpet 

26. The mode of transfer of heat between the boiler and the storage tank of a hot water supply 

system is 

A.        radiation.   B.        conduction,  

C        convention.    D,       evaporation, 

27. In a four-stroke combustion engine, the correct order of strokes is 

A,        combustion→ power→ exhaustion → induction. 

B.        exhaust → compression → power → induction. I 

C.        induction→ compression-→ power →exhaust 

D,        induction → power → compression→ exhaust. 

28. The distance between the fixed points on a mercury in glass thermometer is 25 cm. What is the 

temperature in degrees Celsius if the mercury thread is 8 cm long? 

A. 
100 𝑥 25

8
  B. 

100 𝑥 8

25
 C. 

25 𝑥 8

100
  D. 

100

25 𝑥 8
 

29. Which of the following shows the correct stages in an internal combustion engine? 

A. Compression PowerExhaust  Induction 

B. Exhaust Induction compression Exhaust  

C. Induction Powercompression  Exhaust 

D. Induction CompressionpowerExhaust  

30. A dull black surface is a good 

(i) absorber of heat energy,  

(ii) emitter of heat energy.  

(iii) reflector of heat energy. 

A. (i) only. 

B. (i) and (ii) only. 

C. (ii) and (iii) only 

D. (i), (ii) and (iii) 

31. During the power stroke of a four stroke petrol engine 
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 (i) the plug sparks. 

 (ii) the piston moves up. 

 (iii) both valves remain closed. 

 (iv) the piston moves down wards. 

 A. (i) and (ii) only    B. (i) and (ii) only. 

 C. (i), (ii) and (iii) only.    D. (i), (iii) and (iv) only. 

32. Radiation in a thermos flask is minimized by 

 A. cork.     B. vacuum. 

 C. felt pad.    D. silvered glass walls. 

 

33. (a) (i) Define/describe the fixed point of Celsius scale of temperature. 

Lower fixed point is the temperature of pure melting point while upper fixed point is the 

temperature of pure boiling water at 760mmHg 

     (ii) give two advantages of mercury over alcohol as thermometric liquid 

- It is opaque 

- Has a wide temperature range 

- Less volatile 

- Better conductor of heat 

(v) Convert -2000C to Kelvin 

Temp in Kelvin = - 200 + 273 = 73K 

(vi) Convert 120K into 0C 

Celsius temp = 120 – 273 = -15330C 

(c) Use the kinetic theory to explain the following 

(iii) cooling by evaporation 

Molecules at the surface with high kinetic energy escape leaving those with lower 

kinetic energy in the liquid leading to cooling 

(iv) why the temperature of a gas contained in a cylinder increases when it is compressed 

Work done on the gas is converted into kinetic energy 

 

34. (a)  The specific heat capacity of water is 4200 J kg-1 k-1. What is meant by the above statement? 

4200J are required to raise the temperature of 1kg of water by 1K 

 

(b) State two reasons why water is used in the cooling system of a car engine? 

- has high specific heat capacity 

- has high boiling point 

- has high latent heat of evaporation 
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(c)  What is the use of a vacuum in a thermos flask? 

Keeps hot  things hot and cold thing  cold 

35.  

 

The above figure shows a thermos flask. 

(a)  Name the parts labelled A and B 

 A. cork 

 B. vacuum seal 

(b)  State the use of part labelled A      

 Minimize heat loss by convection and conduction and radiation              

(c)  Why do the contents of the flask ultimately get cold? 

 Because heat is lost slowly by conduction, convention and radiation 

36. (a)  Define specific heat capacity. 

It is the amount of heat required to raise the temperature of 1kg of a liquid by 10C  

(b)  An immersion heater rated 1000W, 250 V supplies heat to 80kg of liquid in a tank. If the 

temperature of the liquid rises by 400C in 48 minutes, what is the specific heat capacity of 

the liquid? 

Heat given out heater = heat absorbed by water 

P x t = mcθ 

1000 x 48 x 60 = 80 x c x 40 

c = 
1000 𝑥 48 𝑥 60

80 𝑥 40
= 900𝐽𝑘𝑔−1𝐾−1 

 

37. (a)  Explain why gaps are left between rails in a railway line.  

To allow for expansion 
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(b) Why do gases expand much more than solids for the same temperature change? 

- has weak attractive forces between molecules and molecules are widely space 

(c)  Name one application of a bimetallic strip. 

Thermostat 
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38.  

 

 

The diagram above shows the main parts of a vacuum flask 

(a) Name parts labeled X, Y, Z. 

X – cork 

Y – vacuum 

Z – slivered surface  

(b) Explain how the parts labeled X, Y, Z minimize the loss of heat by a hot liquid placed 

in the flask. 

X – minimizes heat loss by convection and conduction  

Y – minimizes heat loss by convection and radiation 

Z – minimizes heat loss by radiation 

39.  

 

The above figure shows a thermos flask. 

(a) Name the parts labelled A and B 

A. cork 

B. vacuum seal  

(b) State the use of part labelled A      

Reduces heat loss by conduction and convection              

(c) Why do the contents of the flask ultimately get cold? 

There small and steady heat losses by conduction, convection and radiations 

 

Thank you 


