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MODULE 3

UNIT 2

CONSERVATION OF ENERGY 

Introduction

You'll recall that energy can exist in various forms in the previous Unit. We gave heat and light as examples. During chemical reactions, energy is usually liberated in the form of heat. Energy can neither be created nor destroyed, but it can be converted from one form to another. This is the law of conservation of energy. For example, a battery converts chemical energy into electrical energy, which can in turn be converted into light energy. This Unit takes the discussion on Energy further by citing specific examples of energy conversion and some energy sources.  More Energy sources are looked at again in Module 8 of the Biology Section.

Objectives 
After completing this Unit, you’ll be able to:

· explain the law of conservation of energy

· name the sources of energy

· describe the destructive distillation of coal

· list acetylene and oxygen as examples of gaseous fuels used in industry

· state solar energy as an alternative source of energy.

2.0
Kinds of Energy





If I were to ask you what is energy?  I'm sure that got you thinking for a minute or two.  Don't be surprised if I tell you that no one knows what it is exactly.  What I can tell you is that we know what it does.  It can make things happen and it allows you to do things, e.g. you can walk, run and eat.  You use energy to do these things.

	(   Before proceeding further, complete the following activity.

	Activity 1

Draw up a list of ten forms of energy.

1. ------------------------------------------

5.    ------------------------------------------

2. ------------------------------------------

6.   ------------------------------------------

3. ------------------------------------------

7.   ------------------------------------------

4. ------------------------------------------

8.   ------------------------------------------




You will find the answer at the end of the Module.

2.1
Energy Conversion

We said that energy can be converted from one type into another easily.  In fact when this change happens some energy is wasted as heat. Let us explain this to avoid confusion. 

Imagine you switch on electricity to light your bulb in the home. You’re interested in the light energy. At the same time the bulb heats up but you don’t need that heat. This is what we mean by some energy being wasted as heat. Think of other examples.

Note:
Please refer to Physics - Module 3, 3.1.1 for the Law of Conservation of Energy and Biology - Module 3, Unit 1: 1.2.

	(   Before proceeding further, complete the following activity.

	Activity 2

Consider each statement below (concerning energy). Decide whether it is ‘True’ or ‘False’.

1.
In a given system (e.g. a swinging pendulum) the total amount of energy remains the same. ------------------------------

2.
One form of energy can be converted into other forms of energy. -----------

3. The unit of energy is the Joule. --------------------------

4. The law of conservation of energy states that energy cannot be created but can be destroyed. --------------------------




You will find the answer at the end of the Module.

As you might be aware, there are many energy conversions taking place around us. In our body, chemical energy from food is converted into heat energy which helps to maintain a constant body temperature. Green plants absorb light energy from the sun and transform it into chemical energy.

	(   Before proceeding further, complete the following activity.

	Activity 3

State the energy conversion in each case below

1.
A torch is lighted

…………………………………………………………………………………………..

2.
A pendulum which is swinging.

…………………………………………………………………………………………

3.
An object is projected vertically upwards.

………………………………………………………………………………………….



You will find the answer at the end of the Module.
2.2
Energy from fuels

Most of the heat energy we use is obtained from fuels. The most common fuels used in the world are coal, petroleum and natural gas. These are called fossil fuels as they have been formed from the remains of dead plants and animals that lived millions of years ago. Another fuel commonly used is charcoal, which is obtained from wood.

	(   Before proceeding further, complete the following activity.

	Activity 4

(a)
What is the source of coal?

…………………………………………………………………………………………………………………………………………………………………………………………

(b)
What is the source of the common fuels that we use?

………………………………………………………………………………………………………………………………………………………………………………………… (c)
How is charcoal obtained?

…………………………………………………………………………………………………………………………………………………………………………………………




You will find the answer at the end of the Module.

Fuels can be in the solid, liquid or gas state. One example of a gaseous fuel used in industry is acetylene. In combination with oxygen it produces a very hot flame used for cutting and welding metals.

	(   Before proceeding further, complete the following activity.

	Activity 5

Complete the blanks (below) concerning the oxy-acetylene blowpipe.

(a)
The blowpipe receives 2 different gases from 2 cylinders. The gases are 

----------------- and ------------------------.

(b)
When the mixture of the 2 gases is --------------------------- at the jet of the blowpipe it catches fire.

(c)
The flame is very ----------------------------------.

(d)
It is applied for ------------------------------- metal surfaces.




You will find the answer at the end of the Module.

Fuels such as coal, charcoal and petroleum are non-renewable. They are not replaced by nature and will be eventually used up. These fuels release a lot of harmful gases in the air when they are burnt. Scientists are looking for other sources which are renewable and do not cause air pollution. One such alternative source is solar energy. You must surely have used a calculator operating on solar energy.

Note:
Also refer to Biology - Module 8 - Unit 3.

	(   Before proceeding further, complete the following activity.

	Activity 6

(a)
In many tropical countries, solar energy is ‘trapped’ by certain devices to heat up water (e.g. for bathing). Outline how this is done.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

(b)
In certain countries solar energy is used to charge batteries during the day.

(i) What energy change takes place during this process?

…………………………………………………………………………

(ii) How are the charged batteries used at night?

            …………………………………………………………………



You will find the answer at the end of the Module.

2.3
Destructive Distillation of coal

We found out that Oxygen is necessary to support combustion.  When we heat coal in air, it burns in the presence of oxygen.  Obviously when heated in the absence of oxygen it doesn't burn. However if we subject coal to a temperature of 1000oC or above, it produces a number of useful chemicals.

These include:

· Coal tar

· Coke

· Ammonia

· Coal gas

This is known as destructive distillation of Coal.


POINTS TO REMEMBER

· Energy can exist in many different forms.

· Energy is conserved.  It can neither be created nor destroyed.

· The common fuels are petroleum, coal, charcoal and natural gas.

· An alternative source of energy is solar energy. 


Answers to Activities

UNIT 1

Activity 1

(a)
There are many possibilities and these should include fire, electric heater, 
brazier, stove, etc.

(b)
The Bunsen burner

The gas supply connected to the burner is opened. The gas is ignited at the top of the burner. A flame occurs.

(c)
(
An electric heater

· A portable burner equipped with a small gas cylinder

· A spirit lamp

Activity 2
(a) Yes

(b) Yes 
(c) No

(d) Yes 
(e) Yes 
(f) Yes

Activity 3

1.  Yes
2. Yes
3. Yes
4. Yes
5. Yes
6. No        7. No

Activity 4

Oxygen, nitrogen, carbon dioxide, noble gases, water vapour.

Activity 5
	Gas
	Percentage in air

	Oxygen
	19 – 20

	Nitrogen
	79 – 80

	Carbon dioxide
	0.03 – 0.04

	Noble gases
	0.9

	Water vapour
	variable


Activity 6

1. Air (oxygen) water

2. A new substance is formed

Activity 7

(a)       It causes the wastage of iron.

(b)       1.
 Keeping the iron dry or out of contact with air.

2. 
coating with zinc (galvanising).

3. 
covering with oil paint.

4. 
putting a thin layer of grease on the iron.
Activity 8

1.  False
2. True
3. True
4. True
5. True
6. True  7. False   8. True

Activity 9

(a) ( 
(b) (
(c) ( 
(d) ( 
(e) ( 
(f) ( 
(g) ( 
(h) ( 
(i) (
Activity 10

(a)
1.
Small heap of dry leaves being burnt

2. Dry pieces of cloth catching fire

3. Fire crackers giving small explosions

(b)
1.
Forest fires

3. Petrol station on fire

4. Old wooden residences close together catching fire in series

Activity 11

1. Burning petrol

2. Fire in the kitchen

3. A flammable substance catching fire

4. A cook’s clothes catching fire

Answers to Activities

UNIT 2

Activity 1

	1. light
	2. heat
	3. sound
	4. chemical

	5. electrical
	6. kinetic
	7. potential
	8. vibrational


Activity 2
1. True

2. True

3. True

4. False

Activity 3
1. chemical energy

heat + light

2. kinetic                 potential                kinetic               potential

3. kinetic                 potential

Activity 4
(a) It is mined from below the earth’s crust

(b) Crude petroleum

(c) By the incomplete burning of wood

Activity 5

(a) acetylene and oxygen

(b) ignited

(c) hot



(d) welding together

Activity 6
(a) A solar water heater is used to ‘trap’ heat of the sun so as to heat up water

(b)   (i) 
solar energy             chemical energy


  (ii) 
They are used to light up electric bulbs, tubes and to produce energy in various electrical devices.
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