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A:

B:

1. T
2. T
3. F
 Reason: Plants make their food in their leaves.
4. T
5. F
 Reason: Oxygen is released from the leaves into the atmosphere.
6. T

1. The leaves are mostly green in colour because of a green substance called 
 chlorophyll .This substance is necessary for the leaf to make its food.

2. Chlorophyll can make food, the plant can use from carbon dioxide, water nutrients  
 and energy from sunlight. This process is called photosynthesis.

3. A plant needs sunlight ,carbon dioxide ,minerals and water to make food  by 
 photo synthesis . A green substance in plants called chlorophyll traps energy from the  
 sun needed to make its food.

4.  When they have extra food they store it in their seeds and when the seed grows it  
 gets food from the plant until the plant is able to start process of photosynthesis and  
 produce its  food.

1 How Plants make their Food?
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5. Plant make food in their leaves . It contains a pigment called chlorophyll, its colour  
 make the leaves green. Chlorophyll boots the process of making food ,so without  
 chorolophyll food cannot be made.

6. Plant use photosynthesis to produce carbohydrates from organic substances. All  
 organisms need energy to grow and reproduce. The respiration reaction uses carbo- 
 hydrates like glucose as a substrate.

7. Chlorophyll is a green substance in producers that traps light energy from the sun,  
 which is then used to combine carbon dioxide and water into sugars in the process of  
 photosynthesis. Chlorophyll is vital for photosynthesis, which help plants to get energy  
 from light.

8. Plant absorbs water through their entire surface – roots, stems and leaves. Soil   
 solution is a weaker solution as compared to the cell sap of root hair. Because of this  
 osmosis occurs and the water is absorbed by the root hairs through cell membranes  
 from the soil.

C: Define them.

Stomata:   Plants breathe but they do it through tiny opening in leaves called 

   stomata.

Leaf :   A leaf is a usually green ,part of a plant in which process of photosynthesis  

   takes  place.

Chlorophyll:  The green pigment boosts photosynthesis takes place in plants.

Glucose:  The glucose made in photosynthesis is transported around the plant as  

   soluble sugar.

Photosynthesis:  It is a process used by plants and other organisms to covert light energy  

   into chemical energy.

Guide Book for Teachers03Turnkey Publishers Innovative Science - 4

Lesson 01   How Plants make their Food?



Released
Oxygen(O2)Energy

Carbon Dioxide
(CO2)

Water from soil

Food

Plants have Plants need Plants give

Water Seeds Leaves Fruits Vegetables Roots

Soil Sun Oxygen Stem Flowers

Activity 02
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2 HUMAN DIGESTIVE SYSTEM

A:

B:

1. T
2. F
 Reason: Front teeth are sharp and bigger.
3. F
 Reason: Digestion of food takes place in the small intestines.
4. F
 Reason: Liquid of our mouth is called saliva.
5. T
6. F
 Reason: The liver provides pancreatic juice.

1. (b)    To take in and break down food for use by the body
2. (b)   Esophagus
3. (a)     Liver 
4. (a)     Small intestine
5. (b)     Large intestine
6. (a)     Anus

C:

1. Our body needs food to provide it with energy, vitamins and minerals. Food must be   
 break down into substances that the various organ and cells in our body can utilize it.   
 This breakdown of food is done by our digestive system.
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2. When food reaches the stomach, enzymes move to work on it, breaking down    
 things like protein that our bodies can use. The stomach kills a lot of bacterias as    
 well, so we don’t get sick.

3. The muscles of the small intestine mix food with digestive juices from the pancreas, liver,  
 and intestine, push the mixture forward for further digestion. The walls of the small   
 intestine absorb water and the digested nutrients into your bloodstream.

4. It is composed of water ,mucus, proteins ,minerals and salt. As saliva circulate in the   
 mouth cavity it picks up food debris, bacterial cell and white blood cells. Saliva 
 reduces tooth decay and infection.

5. Small intestine of an adult is about 6m or 20 ft long.

6. The liver and the pancreas play an important role in digestion. The liver produces bile,   
 which helps the digestion of lipids (fats and oil). The pancreas produces biological   
 catalysts called digestive enzymes which speed up the digestive reactions.

7. The pancreas is about 6 inches long and sits across the back of abdomen, behind the   
 stomach.

8. The enzymes made by the pancreas include:
 • Pancreatic proteases: which help to digest proteins.
 • Pancreatic amylase : which helps to digest, sugars (carbohydrates).
 • Pancreatic lipase : which helps to digest fat.
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Activity 01

a- Mouth
b- Liver
c- Gallbladder
d- Small intestine
e- Appendix
f- Salivary gland

g- Sublingual gland
h- Pharynx
i- Stomach 
j- Spelean 
k- Large intestine
l- Annus

Teeth 

Saliva 

Small intestine

Large intestine

Stomach 

Oesophagus 

Juices

Liver

Components of 
Digestive System

Function

Activity 02

Teeth food is broken down by chewing and grind-
ing in mouth
Mixed with food to begin the process of breaking it 
down in such form that body can absorb and use.
The place where digested molecule of food, water 
and minerals are absorbed.
To remove solid waste ,such as feaces from the 
body.
It secretes acid and enzymes ,that digest food.
A long tube that carries food from the mouth to the 
stomach
Gastric juice consist of HCl ,enzymes ,pepsinogen 
and protein which digests protein into peptides 
and peptones
Liver help the digestive system, it work with small 
intestine. It provide bile that help to break down fat 
into smaller bits.
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A:

B:

C:

3 NUTRIENTS OF OUR FOOD

1. T
2. F
 REASON:  Fruits and vegetable contain carbohydrates and it is good for us.
3. T
4. F
 Reason:  Fats are not an ideal energy source protein helps the body grow, build 
   muscles and give energy.
5. T
6. F
 Reason:  Vitamins protect us from disease and keep us fit and healthy.

1. (a)     meat
2. (a)   muscles
3. (a)  chicken ,fish ,milk and cheese
4. (d)    all of the above
5. (d)  carbohydrate
6. (b)   slow down respiration and growth of bacteria

1. A nutrient is a substance used by an organism to survive, grow and reproduce food,  
 contains different kind of substances called nutrients.

2. Food items mainly contain six types of nutrients. These are starch or carbohydrates, fats  
 protein, vitamins, minerals  and water.
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3. Proteins are body building substances. They are needed in our body for building   
 muscles growth and repair. Children need  lot of protein for their body.

4. Vitamins 
 Vitamins are group of nutrients thats our body needs for good health and growth.
 Sources: food items like fresh fruits and vegetables, milk, egg and peanuts are rich in  
      vitamins
 Function: vitamins protect us from diseases and keep us fit and healthy.

 Carbohydrates. A carbohydrate is  a bi-molecule consisting of carbon ( C ),  
 hydrogen( H )  and oxygen  ( O ) atom.
 Sources: potatoes, banana, sweet fruits, rice, bread.
 Function: it provides us heat and energy to do work and help us to grow.

5. Vitamins protect us from diseases and keep us fit and healthy, called 
 productive food.

6. Calcium helps in formation of bones and teeth. Iron helps in formation of blood,  
 both are essential for a healthy body.

7.  A balance diet is important because our organs and tissues need proper nutrition  
 to work effectively . Without good nutrient , our body is more prone to diseases,   
 infection, fatigue and poor performance.
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Carbohydrates

Proteins

Vitamins

Fats

(i)

(ii)

(i)

(ii)

(i)

(ii)

(i)

(ii)

FOOD GROUP FOOD ITEMS FUNCTIONS

Activity 01

Banana

Potato

Milk

Fish

Fruits

Vegetable

Nuts

Butter

It provide us heat and energy to 

do work.

To build muscles growth and 

repair.

Protect us from diseases.

Fat give energy and heat to our 

body.

Activity 03

Milk

Bread

Banana

Oil

Butter

FOOD GROUP NUTRIENTS FOOD GROUP NUTRIENTS

Egg

Green Vegetables

Almond

Cereal

Pulses

Calcium

Carbohydrates

Carbohydrates

Fats

Fats

Vitamins

Vitamins

Calcium

Carbohydrates

Protein

Guide Book for Teachers10Turnkey Publishers Innovative Science - 4

ACTIVITIES

Lesson 03  Nutrients of our Food



4 FOOD CHAIN

A:

B:

C:

i. F
 Reason: The main direct or indirect source of food from animals are plant and other 
      animals.
ii. T
iii. F
 Reason: Herbivores means organism that only eat plant life.
iv. T
v. F
 Reason: Decomposers breakdown nutrients in dead stuff.

1. (c)     ENERGY

2. (b)    tropic level

3. (c)     herbivore

4. (a)     grass                   composer                   human

5. (b)     herbivore or other carnivore

6. (a)    survive

1. A sequence of organisms arranged in such a way that feeds on organism. Food chain  
 shows how each living things get food and nutrients,and can energy are passed from  
 creature to creature.

2. Food chain begins with plants life or animal’s life. Some animals eat plant, some   
 animals eat other animals. A simple food chain could start with grass which is eaten by  
 rabbits and the rabbits are eaten by foxes.
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3. The decomposers break down nutrients in dead stuff and return it to the soil. The 
 producers can, can then use the nutrients and elements once it’s in the soil. The   
 system returning essential molecules to producers.

4. Human  plays as a role of tertiary consumer in food chain . Tertiary consumers are  
 those who eat the secondary and primary consumers.

5. Omnivores are those organisms that are both meat eater and plant eater so human  
 eats both plants and animals. Thus, human beings are omnivore organism.

6. Plants make food in their leaves. The leaves contain a pigment called chlorophyll,  
 which colors the leaves green. Chlorophyll make food, plant use carbon dioxide,  
 water, nutrients, and energy from sunlight. This process is called photosynthesis.
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IV.

V.

Activity 02

1- Living component of an environment.
 (a) Water     (b) Soil

2- Non-living components of an environment 
 (a) Temperature   (b)  Humidity

3- Consumers of a food chain.
 (a) Caterpillars    (b)   Insects 

4- Primary consumers of a food chain.
 (a) Rabbit             (b) Dear

5- Tertiary consumers of a food chain
 (a) Bear          (b) Wolf
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5 SOLUTION AND ITS TYPES

1. F
 Reason : Solution is a homogeneous mixture which means that the substances can 
    not be distinguished easily.
2. T
3. F
 Reason:  The solute particles are small taht they can be separated by evaporation.
4. F
 Reason:  Solvent is a major component of solution.
5. T
6. T

A:

B:

C:

1. (c)    Solute 
2. (d)   Sand in water
3. (c)    Vinegar
4. (c)    Sodium chloride
5. (c)    Water
6. (a)     The ability of solute to dissolve in a solvent

1. A solution is a homogeneous mixture of two or more substances. It made up of two or  
 more substances.

2. There  are two main parts of solution: 
  (a)Solute      (b) solvent

Guide Book for Teachers14Turnkey Publishers Innovative Science - 4



3. Solute: The substance  usually a solid that dissolves into the liquid.
 Example:  Salt water, the solute is salt.

 Solvent: The substance that dissolves the solute in it, usually a liquid.
  Example: salt water. The solvent is water.

4. A solution is a type of homogenous mixture with a uniform composition. This means  
 substances cannot be distinguished  easily from one another.

5. Water is capable of dissolving a variety of different substances, which is why it is such  
 a good solvent. And, water is called the "universal solvent" because it dissolves more  
 substances than any other liquid. This allows the water molecule to become 
 attracted to many other different types of molecules.

6. A saturated solution is which cannot contain any more solute dissolve in it. To prepare  
 a saturated solution of sugar water, you would slowly add sugar and stir until the 
 solution reaches the point at which it cannot dissolve more solute (sugar) and the  
 sugar you add set in to the bottom remain solid form.

7. A solution becomes saturated when more solute can be dissolved in the solvent . It  
 when a  soluion reaches to the point of saturation then any additional substance  
 that is added, results in a solid precipitate or is let off as a gas.
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Activity 03

i. Solute           (a)salt                     (b) sugar

ii. Solvent         (a) water                 (b)alcohol

iii. Solution        (a)salt solution      (b) sugar solution

iv. Gas+ gas       (a)air                        (b) nitrogen

v. Solid+gas       (a) smoke              (b)   H2

vi. Liquid+gas    (a) water +milk     (b)  water +vinegar

vii. Solid +liquid   (a) sugar +salt      (b) sea salt
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 6 MATTER, ELEMENTS AND ATOMS

1. T
2. F
 Reason:  Proton has positive change.
3. F
 Reason:  All matter is made up of substances called element.
4. F
 Reason: Electron is18 times smaller than proton
5. F
 Reason:  Neutron has no charge.
6. T

A:

B:

C:

1. (a)    Nucleus
2. (c)    Proton
3. (d)    No charge
4. (c)    Isotopes 
5. ( b)   Proton 
6. (b)    Mass

1. All matter is made up of substances called elements; an element is a pure substance  
 that cannot be broken down by chemical methods into simpler components.
 Example: the element of gold cannot be broken down into anything other than gold.

2. A proton is about 1835 times more massive than an electron. 

Guide Book for Teachers17Turnkey Publishers Innovative Science - 4



3. Atom is the basic building block for all the matter in the universe. Atom is extremely  
 small and made up of  few even smaller particles.
 The basic particles that make up an atom are electrons, protons and neutrons.

4. The nucleus of an atom is held together by the strong nuclear force that binds togeth 
 er protons and neutrons. Although the strong nuclear force is the strongest of the four  
 fundamental forces, it acts only over very short, typically nuclear  distances. It binds  
 together the protons and neutrons in the nucleus.

5. The number of protons found in the nucleus equals to the number of electrons that  
 surround it, giving the atom neutral charge. Most of the atom’s mass is in its nucleus.

6. The proton is positively charged particle that is locked at the centre of an atom in the  
 nucleus.

7. The neutron does not have any change the number of neutrons affects the mass of  
 the atom.

8. The atomic number is equal to the number of protons in an atom’s nucleus.
 Hydrogen’s atomic number is 1 because all hydrogen atoms contain exactly one  
 proton.

9. Atom is the basic building block for all the matter in the universe .atoms are extremely  
 small and are made up of few even smaller particles. The basic particles that   
 makeup an atom are electron, proton and neutron.
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Elements Symbols

Sodium

Cobalt

Zinc

Carbon

Copper

Calcium

Aluminium

Silicon

Sulphur

Oxygen

Activity 01

Na

Co

Zn

C

Cu

Ca

Al

Si

S

O

Activity 02

1- 

 Solution

 Atomic no=6

 Mass number =12

Find out

 Proton=?

 Neutron=?

According to formula

 Neutron = mass number    atomic number

                        =  12 - 6

                     Neutron=6

12

6C

Mass no = proton – neutron

So,

Proton=mass no    neutron

             =12 - 6

Proton = 6
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(ii)
14

7N

Solution
 Atomic no. =7
 Mass number =14
Find out,
 Proton=  ?
 Neutron= ?
 According to formula
 Neutron =mass number   atomic number
                        = 14 - 7            
  Neutron = 7
Mass no =proton –  neutron
So,
 Proton=mass no-neutron
              =14 - 7
  Proton = 7

(iii)
16

8O

Solution
 Atomic no=8
 Mass number =16
Find out,
 Proton= ?
 Neutron= ? 
According to formula,
 Neutron = mass number    atomic number
                        = 16   8

            Neutron = 8
 
 Mass no  = proton – neutron
So,
 Proton = mass no-neutron
              =16    8

 Proton = 8

(iv)
40

20Ca

Solution
 Atomic no. = 20
 Mass number  = 40
Find out
 Proton = ?
 Neutron = ?
According to formula
 Neutron =mass number   atomic number
                        = 40   20

                    Neutron = 20

Mass no =proton – neutron
So,
Proton  =  mass no   neutron
             =40   20

 Proton = 20

(v)
23

11 Na

Solution
 Atomic no=11
 Mass number =23
Find out,
 Proton= ? 
 Neutron= ?
According to formula
 Neutron =mass number    atomic number
                       = 23 - 11
                    Neutron=12
Mass no =proton – neutron
So,
 Proton=mass no   neutron
              =23   12
                      Proton = 11
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(vi)
60

27Co

Solution
 Atomic no. =27
 Mass number =60
Find out,
 Proton = ?
 Neutron = ?
According to formula,
 Neutron =mass number   atomic number
                        = 60   27
                    
  Neutron = 33
Mass no =proton –neutron
So,
 Proton=mass no   neutron
                  =60   33
            Proton = 27

Solution
 Atomic no. =53
 Mass number =131
Find out,
 Proton =  ?
 Neutron =  ?
According to formula,
 Neutron =mass number    atomic number
                        = 131  53
                    Neutron=78

Mass no =proton – neutron
So,
 Proton=mass no     neutron
              131    78
  Proton = 53

131

53 I
(vii)

 ElementsSymbols

He

Mg

H

N

Fe

P

Ca

Cl

Activity 03

Helium

magnesium

hydrogen

nitrogen

Iron

Potassium

Calcium

Chloride

Guide Book for Teachers21Turnkey Publishers Innovative Science - 4

Lesson 06  Matter, Elements and Atoms



Terms Definitions

Matter

Element

Atom

Atomic number

Atomic mass

 Symbol

Electron

Proton

Neutron

Activity 04

Substance that occupies space and has mass.

All matter is made up of substances called element.

Atom Is a building block of matter

The number of proton in the nucleus of an atom, which has char-
acteristic of chemical element and determines its place in the 
periodic table.

The mass of an atom of a chemical element expressed in atomic 
mass units. 
A thing that represents or stands for something else, especially a 
material object representing something abstract.
A stable subatomic particle with a charge of negative electricity, 
found in all atoms and acting as the primary carrier of electricity in 
solids.
A stable subatomic particle occurring in all atomic nuclei, with a 
positive electric charge equal in magnitude to that of an electron.
A subatomic particle of about the same mass as a proton but 
without an electric charge, present in all atomic nuclei except 
those of ordinary hydrogen.
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1. T
2. F
 Reason: Soil serves as a media for growth of all kinds of plants
3. F
 Reason: Sandy soil has high water holding capacity.
4. T
5. F
 Reason: Silty soil is cold and drains properly
6. F
 Reason: Loam soil is the best for growth of plants

7 SOIL

A:

B:

C:

1. (a)     Minerals, humus ,air and sand
2. (b)    Sandy
3. (c)     Loamy
4. (b)     Sand
5. (c)     Top soil, sub soil, bed rock
6. (b)     Silt

1. Soils are complex mixture of minerals, water, air, organic matter and countless 
 organ ism that are the decaying remains of them.

2. Organic matter serves as a reservoir of nutrients and water in the soil, it helps loosen   
 and aerate clay. It improves the water and nutrient –holding capacity.
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3. In agriculture and gardening, organisms that benefits the growing process includes;
 insects, arachnids other animals, plants, bacteria, fungi, viruses and nematodes. 
 Benefits include pests control, pollination and maintenance of soil health.

4. Soil water provides a pool of dissolved nutrients that are readily available for plant 
 uptake .there fore, it is important to maintain proper levels of soil moisture.

5. There are three basic types of soil: sand, silt and clay, but most soils are composed of a  
 composition of different types.
 Sandy soil: it has the largest particles among the different soil types. Its dry and gritty to  
 touch, it cannot hold on to the water.
 Silty soil: silty soil has much smaller particles than sandy soil is smooth to touch. It    
 cannot hold on to as much nutrients as we would want to.
 Clay soil: clay soil has the smallest particles . It has good water storage qualities . Its   
 sticky to the touch when wet, but smooth when dry.

6. Soil is a vital part of the natural environment. It is an important as plant, animals, and   
 rocks, land forms andrivers. Soil is always responding to change in environmental
 factors, along with the influences of man and land use.

7. • Soil serve as media for growth of all kinds of plants.
 • Soil modify the atmosphere by emitting and absorbing gases (carbon dioxide,   
  methane, water vapor, etc.) and dust.
 • It provide habitat for animals that live in the soil (such as groundhogs and    
  mice), to organisms (such as bacteria and fungi), that account for most of the   
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  living  things on Earth.
 • Soil absorb, hold, release, alter, and purify most of the water in terrestrial    
  systems.
 • Soil process recycled nutrients, including carbon, so that living things can use   
  them over and over again.
 • Soil serve as engineering media for construction of foundations, roadbeds,   
  dams and buildings, and preserve or destroy artifacts of human endeavors.
 • Soil act as a living filter to clean water before it moves into an aquifer.

Sand

Clay 

Silt

Loam

Top Soil

SOILS DESCRIPTION

Activity 01

It is dry and gritty to touch

it is sticky to touch 

It is cold and drain poorly

Dark in color and is meanly soft

Dark in colour and rick soil.

TERMINOLOGY DEFINITION

Activity 02

Complex mixture of minerals, water, air, organic matter 
and countless organisms.
Upper layer of Earth in which plant grows.
A substance, such as mud or dust that soils someone or 
something.
A stiff, sticky fine-grained Earth that can be moulded 
when wet, and is dried and baked to make bricks, pot-
tery, and ceramics.

Soil

Sand

Dirt 

Clay

Guide Book for Teachers25Turnkey Publishers Innovative Science - 4

ACTIVITIES

Lesson 07 Soil



Fine sand, clay, or other material carried by running water and deposit-
ed as a sediment, especially in a channel or harbor.
A relatively small or the smallest discrete portion or amount of some-
thing.
A means (such as a pipe)by which usually liquid matter is drained.

A dark-brown or black organic substance made up of decayed plant 
or animal matter.
Any substance that has a uniform and unchanging composition is 
considered to be pure
A substance that provides nourishment essential for the maintenance 
of life and for growth.

Silt

Particles

Drain

Humus

Mixture

Nutrients
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8 WHAT IS A SATELLITE?

A:

B:

C:

1. T
2. F
 Reason: Earth and moon are natural satellites
3. F
 Reason: Sun is a luminous body
4. F
 Reason: Communication satellite was Echo launched in1960
5. F
 Reason: Weather satellite provides information about weather condition.
6. T

1. (a)                Natural satellite
2. (b)                1960
3. (c)                Weaker satellites
4. (c)                1962
5. (a)                Earth  resources
6. (b)                Satellite

1. A satellite is an object that moves around a larger object and is balanced by pull of   
 gravity. There are natural and artificial satellites in universe. Earth is a satellite because it  
 moves around the sun.

2. Satellites also can see into space better than telescopes from Earth’s surface. That is   
 because satellites fly above the clouds, dust and molecules in the atmosphere that can  
 block the view from ground level. Before satellites, TV signal did not go very far.
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3. The first communication satellite was Echo 1, launched in 1960.

4. Satellites have to get up above the atmosphere and into the vacuum of space to orbit  
 for any length of time.The speed of the satellite is  adjusted so that it falls to Earth at the  
 same rate that the curve of the Earth falls away from the satellite.

5. A satellite is an object that moves around a large object, Earth is a satellite because it   
 moves around the sun. Moon is a satellite because it moves around the Earth. Earth and  
 the moon are also called natural satellites.

6. Man made satellites are called Artificial Satellites . Man made satellites are machines,   
 made by people. These machines are launched into space and orbit Earth or another   
 body in space.

7. Artificial satellites are used to study the Earth, other planets, to help us communicate,   
 and even to observe the distant universe.
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Type of Artificial Satellite Function of Satellite Name of Satellite Year of launched

Research Satellite

Communication Satellite

Weather Satellite

Navigation Satellite

Measure fundamen-
tal properties of 
outer space.

Provides a world-
wide linkup of radio, 
telephone and 
television

Weather forecasting 

Refer to determine
the geographical 
location of an 
object 

SPUTNIK-1

ECHO-1

Telstar 

Irnss-1A

4 OCT 1952

1960

1962

1 JULY 2013

ACTIVITY

Lesson 08  What is a Satellite? 



 9 FORCE AND SIMPLE MACHINE

A:

B:

C:

1. T
2. F
  Reason: A car is a compound machine.
3. F
 Reason: A force can be a push or pull.
4. T
5. F
 Reason: A pencil sharpener is wheel and axle and a wedge.
6. T

        

1.    (a)    Spring
2.    (b)    A force that moves an object
3.    (b)     Inclined plane
4.    (d)     Drive way
5.    (b)      Broom
6.    (d)      Wheel and axle
7.    (b)     Fulcrum

1. Machines are anything that makes work easier. Many of them reduce the force   
 needed to do work. When you pull, push or move something, you are performing  
 work. The further you push, pull or move an object, the greater amount of work is  
 needed. There are six different types of simple machines: inclined plane, wedge,  
 screw, lever, pulley, and wheel and axle. 
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2. There are six types of simple machines :
 i). Inclined plane, 
 ii). Wheel and Axle, 
 iii). Lever,
 iv). Pulley, 
 v). Wedge,
 vi). Screw 
  You can spot them in different parts of your daily life
i). Inclined plane: An inclined plane is one of the six types of simple machines. It is   
 exactly what it sounds like - it is a plane (a flat surface) that is inclined, or slanted  
 at an acute angle. Inclined planes connect a lower level to a higher level, they   
 make work easier.
ii0. Wheel and axle: A simple machine consisting of an axle to which a wheel is fastened  
 so that torque applied to the wheel winds a rope or chain onto the axle, yielding a  
 mechanical advantage equal to the ratio of the diameter of the wheel to that of the  
 axle.
iii). Lever: Lever is a simple machine consists of a load, fulcrum and effort.
iv).  Pulley: A pulley is a small fixed wheel or a group of such wheels with a rope or chain in  
 a grooved rim that is used to lift something up. An example of a pulley is a device for  
 raising a flag.
v). Wedge: Block of wood used to prevent the sliding or rolling of a heavy object. Some 
 thing solid that is usable as an inclined plane (shaped like a V) that can be pushed  
 between two things to separate them.
vi). Screw:A screw is a mechanism that converts rotational motion to linear motion, and a  
 torque (rotational force) to a linear force.

3. A force can be a push to open a door, for which we have to apply a force on the door.

4. A pulley is a machine used to change the direction, thus we will use pulley to take the  
 flag down.

5. A car jack would be described as a complex machine, rather than a simple one. This  
 is because it consist of multiple, or in this case two simple machines. These are the  
 screw and lever.
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6. A  lever is a stick that is free to pivot or move back and forth at a certain point. Levers  
 are probably the most common simple machine because just about anything that has  
 a handle on it has a lever attached. The point on which the lever moves is called the  
 fulcrum.

7. Shoe laces are like the rope on a pulley system. They are threaded through the eyes of  
 the shoes, which act like the wheel of a pulley. When you pull on your shoe laces, the  
 eyes or pulleys cause force on the laces to change direction.

8. The floor of a bath tub slopes toward the drain. This allows water to flow out with the  
 force of gravity.
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Simple Machines

Inclined Plane
(i)

(ii)

(i)

(ii)

(i)

(ii)

(i)

(ii)

(i)

(ii)

(i)

(ii)

Wedge

Screw

Lever

Pulley

Wheel and Axle

Examples

Activity 01

Bathtub

Ramp

Nail

Zipper

Jar Lid

Clamp

Hammer

Bottle Opener

Fish Net

Cranes

Wheel Bar

Shopping Cart

ACTIVITIES
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10 KINDS OF ENERGY

A:

B:

C:

1.  T

2. F

 Reason: Mechanical energy can be converted into heat energy.

3. T

4. F

 Reason: Nuclear energy is used to produce nuclear fission.

5. F

 Reason: The energy is food is the form of chemical energy.

6. T

1. (a)  Potential

2. (c)   Potential energy

3. (b)   Stored energy

1. Energy is the ability to do work . We need energy to move and to do perform any work. 

 For example: any given body has kinetic energy if its in motion.

2. Forms of energy:

 i) Potential energy   ii)  Mechanical energy  iii) Kinetic energy 

 iv) Radiant energy     v)  Nuclear energy

4. (d)  Moving car

5. (a)   Moving bicycle

6. (a)   Stored mechanical energy
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3. Sound energy:
 Sound energy is a form of energy related with the vibration of matter. Sound is produced  

 when a force causes an object or substance to vibrate — the energy is transferred   

 through the substance in the form of  wave. Typically, the energy in sound is far less   

 than other forms of energy

 Radiant energy. 
 Radiant energy  travels in waves, or sometimes in particles. It's the energy given off by   

 electromagnetic radiation. It's a form of kinetic energy, since the particles are moving   

 as they carry light, heat, and radiation from one source to another source.

4. Energy can take many forms and can change from one form to another. Many    

 different types of energy can be converted into heat energy. Light, electrical, 

 mechanical, chemical, nuclear, sound and thermal energy itself can each cause a 

 substance to heat up by increasing the speed of its molecules.

5. The main source of heat energy is sun because; we get heat energy from other sources  

 such as burning fuel electricity etc. We use this energy for cooking, keeping homes   

 warm during winter.

6. Nuclear energy is energy from the nucleus of atoms. The energy is produce by nuclear  

 fusion. This causes large amount energy to be released.

7. Energy is essential to life and all living organisms. The sun, directly or indirectly, is the   

 source of all the energy available on Earth. Our energy choices and decisions impact   

 Earth’s natural systems. In ways we may not be aware of, so it is essential that we choose  

 our energy sources carefully.
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Activity 01

(a) Electrical

(b) Warm

Activity 02

(a) Electricity

(b) When dryer switched on, electricity will be used and dryer fan will start functioning  

 and electricity convert into mechanical energy, sound will be produced and the  

 warm air is due to heat energy.

(c) 4

(d) Mechanical ,electrical, sound ,heat energy

Activity 03

i. Mechanical

ii. Electrical

iii. Kinetic

iv. Electrical

v. Kinetic
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1. T

2. F

 Reason: The flow of thermal energy from warmer to cooler object is called heat

3. F

 Reason: Wood is a bad conductor of heat.

4. T

5. F

 Reason: Temperature measure in  Celsius

6. T

11 UNDERSTANDING HEAT

A:

B:

C:

1. (d)    Convection 

2. (b)    Heat

3. (a)     Convection

4. (b)     Metal

5. (b)    Conductor

6. (d)    Insulator

1. Heat is a form of energy. It flows from hotter objects to cooler objects. It flows from one  
 object to another because of their difference in temperature. The cool object absorbs  
 the energy and becomes warmer. As an object is heated, the molecules in the object  
 move faster.

2. The degree of intensity of heat, present in substance or object, especially as expressed  
 according to a comparative scale is called temprature. It is basically the measure of  
 hotness or coldness of an object.
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3. i) Conduction 
 ii)  Convection 
 iii) Radiation
 Conduction:  Conduction is situation where the heat source and heat sink are 
 connected by matter.
  Convection: Thermal energy is transferred from hotter places to colder places by 
 convection.
 Radiation: When the transfer of energy happens by radiation ,there is no conductive  
 medium.

4. Temperature measure in degree Celsius (0 C )

5. The oceans of the Earth transfer heat from one location to another via massive ocean  
 currents. These currents are like rivers flowing across the vastness of Earth, bringing warm  
 waters from the equator up towards higher latitudes and cooler water down towards  
 the equator.

6. The sun’s light and heat cannot reach us by conduction or convection because space  
 is almost completely empty. There is nothing to transfer the energy from the sun to the  
 Earth.

7. Because vibration energy of particles is less easily transmitted through liquid, therefore,  
 air is a  poor conductor of heat.
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I. Conduction
II. Convection
III. Conduction
IV. Conduction
V. Radiation

Activity 02

Conductor

Copper Wire

Iron Nail

Steel Spoon

Tin

Gold

Insulator

Plastic Comb

Leather Bag

Dry Wood

Clay Pot

Plastic Ruler

Paper

Activity 03

Activity 04

Conduction Conduction
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Conduction Radiation

Convection Radiation
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1. T
2. F
 Reason: Gravitational force is a natural force.
3. T
4. F
 Reason: The weight of books exerts a downward force on table.
5. F
 Reason: Action and reaction force acting on the equal and opposite action 
      reaction force pair.
6. F
 Reason: Ships usually use propellers to move back ward.

ACTION AND REACTION FORCES12
A:

B:

C:

1. (d)         Gravity 
2. (a)         In opposite direction
3. (c)         Acting and reaction forces
4. (d)          A person drop ball, and it fall the ground
5. (a)          In the same direction
6. (c)          Things would have no thrown upward.

1. Action force is the force acting in one direction and reaction force acting in the 
 opposite direction.

2. Gravity is the name for the force with which is Earth pulls down all objects. Even if an   
 object is thrown sideways, its falls to the ground at same rate as if there is not any other  
 forces applied.
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3. All objects are pulled to the Earth by the force of gravitation. Gravitational force pulls   
 everything around us downwards the ground.

4. Objects fall because there is gravity. The ground (Earth) and the object both have 
 gravity corresponding to their masses. Objects with mass are attracted to each other by  
 the force of gravity. The Earth is a big gravity sink compared with most objects near it, so  
 objects “fall” towards it.

5. Aeroplane have propellers in their engine. The propellers throw air in backward direction  
 with force. The reaction force pushes the aeroplane in the forward direction and makes  
 the aeroplane fly.

6. The boat man uses oars to push water backward which moves the boat forward. The   
 force  of oars acts backward on water; the reaction force of water pushes the boat in   
 opposite direction. Ship usually has propeller in its rear; the propeller pushes the water   
 back.
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1. F
 Reason: Flow of electron is called electronic current.
2. F
 Reason: The incomplete electric circuit is called open circuit.
3. F
 Reason: Metal is an example of conduction.
4. F
 Reason: Switches are devices which are used to make circuit complete
5. F
 Reason: Addition of more bulbs to a simple circuit will decrease the electrical energy.
6. T

CIRCUITS AND ELECTRIC CURRENT13
A:

B:

C:

1. (a)    A conductor 
2. (b)    Silver
3. (c)   Electric current 
4. (a)    Glass
5. (a)    Complete
6. (a)    Can make an electric circuit

1. An electronic charge is a property of some part of matter . There are two-types of 
 electric charges; positive and negative (commonly carried by protons and 
 electrons respectively). Like charges repel and unlike attract.

Guide Book for Teachers41Turnkey Publishers Innovative Science - 4



09

2. In power, turbines are turned using energy from sources such as heat, wind and moving  
 water. Electricity is a secondary source; we get it from the conversion of other sources  
 of energy, such as coal. Natural gas, oil, nuclear power and other natural sources  
 are called primary energy sources.

3. Because switch is used to turn the electricity on or off. It is like a gap or gate, when  
 a switch is open (off), there is gap in the circuit. Electricity cannot travel until the   
 circuit is incomplete.

4.  Some material allows electrons to flow through them. These materials are called con 
 ductor e.g. metals. Inside of wires is made up of metal, therefore , electricity flow  
 through it. Insulators are materials which do not let electrons flow through them. Their  
 electrons are held tightly to atoms and are not free to move e.g. wood and plastic .The  
 outside of wire and plugs are covered with plastics.

5. Electrical energy is used throughout the world to power devices, appliances and  
 method to transportation utilized in daily life. Electricity  make things operate, and 
 electrical energy must be emitted from energy sources such as power plants, to enable  
 an object and consume the power it needed to function.

6. Lengthening the wires in a simple circuit will reduce the electrical energy, as it has far  
 then to travel . The long and extra distance will make the bulb dimmer.

7. Electric circuit is the path of currents that have controlled direction and flow. A circuit  
 always needs a power sources, such as a battery, wires connected to both the positive  
 and negative ends.
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 other  devices in the form of charge electric current.
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Conductor

Insulator

Conductor

Conductor

Insulator

 (vi) Rubber

 (vii) Copper

 (viii) Glass

 (ix) Gold

 (x) Plastic

 (i) Iron   

 (ii) Wood 

 (iii) Aluminum

 (iv) Salt water

 (v) Leather

Activity 01

Insulator

Conductor

Insulator

Conductor

Insulator
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1. T
2. F
 Reason:  It can change lot with in a very short time
3. T
4. T
5. F
 Reason:  Global warming cause thermal expansion of land and water.
6. T

14 HOW DOES CLIMATE CHANGE?

A:

B:

C:

1. (b)    All factor
2. (c)    The changing of weather throughout the day
3. (c)    All above
4. (b)    It expand
5. (c)    The only greenhouse presently decreasing in atmosphere 
6. (d)    All of the above factors

1. Climate means the usual condition of the temperature, humidity, atmospheric 
 pressure, wind, rainfall, and other meteorological elements in an area of the Earth's  
 surface for a long time. Climate stays for a particular time period.

2. A greenhouse (called a glass house) is a structure with walls and roof made mainly of  
 transparent material such as glass, in which plant requiring regulated climatic 
 conditions are grown.
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3. Carbon dioxide emissions impact human health by displacing oxygen in the atmo 
 sphere. Breathing becomes more difficult as carbon dioxide levels rise. Carbon 
 dioxide levels may indicate high levels of other harmful air pollutants such as volatile  
 organic compounds which contribute to indoor air pollution.

4. The carbon dioxide drifts up into the atmosphere and makes Earth's greenhouse gas  
 just a little thicker. This is called the enhanced greenhouse effect. As a result, more of  
 the Sun's heat gets trapped inside the atmosphere and the planet warms up. 

5. It is not too late we can stop it, if we try quickly to reduce greenhouse gas emission. This  
 is the main reason to climate change . Plant new tees and cutting of trees should be  
 banned. Trees are the main source to balance the temperature in our climate.

6. Global warming is primarily a problem of too much carbon dioxide in the atmosphere.  
 Which acts as a blanket trapping heat and warming the planet. As we burn fossil fuel  
 like  coal,oil and natural gas for energy or cut down and burn forests,carbon   
 accumulates and evolved in our environment.

7. • Weather is the state or conditions of the atmosphere over a short period of time. 
 • Climate is average conditions that are expected at a certain place over a  
  number of months and at some place, for years.
 • Weather change day to day.
 • Climate does not change for longer period of time.
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