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How Teeth Work?1

1. T
2. F
 Reason:  All teeth have different shape and different job.
3. T
4. F
 Reason: All teeth have different shape.
5. T
6. F
 Reason: Sugar drink and food are bad for dental health as it produces substance  
 called acid.

1.     (b)   Plaque
2.     (b)   Miswak
3.     (a)   Dentist

4.     (c)   Calcium
5.     (a)   32
6.     (a)   Enamel, dentine, pulp

1. Our teeth cut, tear and grind food. Teeth have special shapes for these jobs.
 i. Incisors
          Our front teeth are our cutting teeth. These are called incisors. They have  sharp edges   
 which are good for cutting.
 ii. Canines
 Next to our cutting teeth are tearing teeth, called canines. They are slightly pointed and  
 are used for tearing and biting.

A:

B:

C:
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 iii. Premolars and Molars
 The teeth at the back of our mouth crush and grind food into small pieces to swallow.  
 These are premolars and molars.

2. When we eat, small bites of food get stuck between our teeth. Brushing the teeth  
 removes the food as well as germs. If we do not brush, germs change the food into a  
 substance called acid. This acid sticks to our teeth as a paste like material called  
 plaque.

3. Cavities, gum disease, fractured teeth, exposed root or when the white outer part of  
 tooth (enamel) is damaged, heat or cold can enter the tooth through these paths. The  
 feeling of hotness or coldness in teeth is called sensitivity.

4. By using dental floss we should brush our teeth twice a day. Use circular movements to  
 clean teeth.

5. Sugary drinks or food changes into a substance called acid which sticks between teeth  
 as a paste like material, called plaque. It can weaken the hard portion of tooth and  
 make small holes or cavities which can cause decline in tooth life.

6. Miswak is the natural toothbrush. The best source of miswak is the root of Arak tree,  
 which is also known as toothbrush tree. Miswak is a multipurpose stick which cleans. the  
 mouth, whitens the teeth and sweetens the breathe.

7. i.     Crown:        The top part of the tooth and the only part you can normally see.
 ii.    Enamel:       The outer most layer of the tooth. It is the hardest, most mineralized  
    tissue  in the body.
 iii.    Dentine:      Middle layer, a hard bony tissue and can be sensitive if the 
    protection of enamel is lost.
 iv.   Pulp:        Softer, inner living structure of teeth. Blood vessels and nerves run  
    through the pulp of teeth.
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e

D:

Activity 02

1. Lion tear up meat. They have large___________.

2. Sheep grind up grass. They have large___________.

3. Beavers cut down trees. They have large__________.

ACTIVITIES
Activity 01

S.No  Type of teeth                Number of teeth       Function 

Incisor

Canines

Molar

Pre molar

1

2

3

4

8

4

8

12

Cutting food

Tearing teeth

Crush and grind

Crush and grind
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Activity 03

Activity 04

1. Dentist                Dentist look after people teeth
2. Brush                   Keep our teeth neat and clean
3. Soda bottle       Harmful for teeth, makes acid and plaque
4. Tooth pick          To remove plaque and food from between the teeth
5. Toothpaste         It helps to remove the plaque
6. Miswak               Natural brush
7. Apple                 Good for health
8. Chocolate         Make plaque
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2 REPRODUCTION IN PLANTS

1. F
 Reason: Pollen grains are on anther of a flower.
2. T
3. F
 Reason:   Not every plant grows from seed. Some plants like ferns and mosses 
 grow from spores.
4. F
 Reason:   The stigma is a sticky structure that receives the pollen grains.
5. T

A:

B:

C:

1.   (d)     Flower
2.   (c)      Reproduction
3.   (c)      Fruit

4.   (b)      Bread mold
5.   (a)      Rose
6.   (b)      Zygote

1. The process by which the organism produces offspring of their kind is called 
 reproduction. Plant reproduction is the production of new individuals or offspring in  
 plants, which can be accomplished by sexual or asexual reproduction.

2. There are two ways in which plants can reproduce:
 i. Sexual reproduction : It produces offspring by the fusion of gametes, resulting in  
  offspring genetically different from parent or parents.
 ii. Asexual Reproduction : It produces new individuals without the fusion of 
  gametes. Genetically identical to the parent plants and each other.
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3.  A pollen grain on stigma grows as tiny tube, all the way down the style to the ovary.  
 This pollen tube carries a male gamete to meet a female gamete in an ovule, in a  
 process called fertilization.

4. The pollen grains transferred, must be from a flower of the same species.  After the  
 pollen grains land on the stigma, they create a pollen tube through the length of style  
 or stalk connecting the stigma and ovary. Once the pollen tube completed, the  
 pollen grain will send sperm cell from the grain, down to the ovary. When the sperm  
 reach ovary and egg cells, fertilization will occur, which will result in the formation of  
 seed.

5. Brightly colored flowers attract insects to visit the flower. When insects perch on 
 flower’s petals, looking for nectar, pollen gets stuck to their bodies. Pollen grains 
 transferred to another flower when insects fly off to the next flower.

6. The major three types of asexual reproduction are:
 i. Cutting
 ii. Layering
 iii. Grafting

7. A part of stem is cut and its end grows into a new plant, when placed in moist soil.  
 Examples: Mango, Guava, Litchi, Lemon, Rose.
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 The male part of the flower is called the Androecium consists of the stamen and fila-

ments. The female part of the flower is called the Gynoecium consists of the pistil, stigma and 

pollen. The male gamete is made in the sperm cell and is found inside the pollen grain. The 

female gamete is found in the ovule and is called an ovary.  

Ovary

Cutting

Petals

Sepals

Pollination

Fertilization

Stigma

FunctionsTerms

D:

E:

F:

(Gynoecium)
(Androecium)

(Corolla)

(Calyx)

They are often brightly colored or unusually shaped to attract polli-
nators.
To protect the developing flower and keep it from drying out.
The term pollination refers to process of transferring pollen grains 
from anther of stamen to the receptive stigma of the carpel.
It is a process in which nitrogen helps in leaf growth.
It plays a pivotal role in reproduction, pollen grains are stick on 
stigma from which insects pollinate them.
Inside the ovary there is an ovule, which when fertilized to develop 
into a new seed.
A part of stem is cut and grows into a new plant when placed in 
moist soil.
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CIRCULATORY SYSTEM3
A:

B:

C:

1. F
 Reason: The main artery in human circulatory system is aorta.
2. T
3. F
 Reason: Average pulse rate of a human body is 60- 75 pulse per minute
4. T
5. F 
 Reason: Veins carry blood towards to heart.
6. F
 Reason: Arteries’ walls are able to expand and contract.

1. (d)   The body’s blood transporting system
2. (b)   oxygen
3. (b)  stomach

4. (a)   oxygen
5. (d)   carbondioxide
6. (a)  the size of your fist

1. The system in the body by which blood and lymph are circulated. The part of the 
 circulatory system includes the heart, along with all arteries, veins and capillaries.

2. The circulatory system is made up of heart, blood and blood vessels, known as 
 arteries, capillaries and veins.

3. Heart made up of muscles. It is divided into four parts called Chambers.
 The two chambers on top are called Atria; the chambers in the bottom are called 
 Ventricles.
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4. Oxygen is necessary for cell growth and energy. Blood going out of our heart carries  
 food and oxygen. Every part of our body needs food and oxygen for energy. We  
 need energy for our body to work and to stay alive.

5. Our blood vessels  transports oxygen, carbon dioxide, digested food, hormones and  
 even waste products. Transportation in human body is carried out by the circulatory  
 system by heart and vast network in the form of blood vessels.

6. Function of arteries is to carry blood from heart to all parts of the body. They are 
 flexible and strong. They eventually divide in to small branches called Arterioles.

7. It carries blood from the capillaries back towards heart. They have much slighter wall  
 as compared to arteries.

8. Right side of our heart receives oxygen –poor blood from your veins and pumps it to  
 your lungs, where it picks up oxygen and gets rid of carbon dioxide. The left side of our  
 heart receives oxygen –rich blood from our lungs and pumps it through arteries to the  
 rest of the body.

Heart

Heart

Veins

FunctionsTerminology

D:

E:

aorta other arteries arterioles capilliaries

venules veins venacava

The heart is a muscular organ in most animals which pumps 
blood through the blood vessels of circulatory system.
One of the blood vessels which returns blood from various part to 
the heart.
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Thermoregulation

Lungs

Oxygen

Arteries

Capillaries

Aorta

Right ventricle

Immunity

FunctionsTerminology

The lungs are primary organs of the respiratory system in human 
and other animals.
A colour less ,odour less reactive gas and the life supporting 
component of the air
Blood vessels which carry blood to various parts of the body.
These are the smallest blood vessels. Oxygen and glucose pass 
through capillary walls and enter the cells.
The aorta is the largest artery in the body.
One of the two main pumping chambers of the heart. The left 
ventricle pumps blood to the body while the right ventricle 
pumps blood to the lungs.
Immune system defends our body against invaders, such as 
viruses and bacteria.
It is the ability of an organism to keep its body temperature with 
in certain boundaries even when surrounding temperature is 
very different.

F:
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4 OUR EXCRETORY SYSTEM ORGANS

1. T
2. T
3. F
 Reason: The urinary bladder is responsible for collecting any urine that is excreted  
 by kidneys.
4. T
5. F
 Reason: Kidneys are responsible for detoxifying.
6. F
 Reason: Ureter transport urine from kidney to the bladder.
7. T
8. F
 Reason: The excretory system is responsible for removing any dangerous, 
 unnecessary or excess material from the body.

A:

B:

C:

1.   (b)   to remove wastes from the body
2.   (c)   kidneys, ureters, bladder and urethra
3.   (c)   ammonia
4.   (a)   urine

5.   (b)   thyroid
6.   (b)   from the kidneys to bladder
7.   (b)   when a person sweats

1. The waste material includes different salts, urea, carbon dioxide etc. The removal of  
 waste materials from our bodies is called excretion.
2. Sweat contains several metabolic wastes including urea, salt and water. The sweat  
 glands are able to receive the various wastes because they are mixed in with 
 capillaries which are tiny blood vessels. This exhibits that the waste can diffuse out of  
 the blood and enter the sweat glands before passing out of the skin in the form of  
 sweat.
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3. The kidneys excrete urine into one of the ureters. Kidneys serve a variety of functions  
 including regulating blood pressure, maintaining the body’s acid base balance and  
 regulating electrolytes. When the kidneys produce urine they excrete waste including  
 ammonia and urea.

4. The urinary system removes type of waste called Urea from our blood. Urea is 
 produced when food containing protein such as meat, poultry and certain 
 vegetables are broken down in the body, urea is carried in the blood stream to the  
 kidneys. 

5. The excretory system is very important to our body and only has few parts. In similar  
 way to remove solid waste from body, it must get rid of fluids. The result of excretory  
 system is in the form of urine, which is the balancing of amount of water and salts in  
 our body.

6. Organs of excretion make up the excretory system. It includes kidneys, large intestine,  
 liver , skin and lungs.

7.  Urine is a concentrated solution consisting of waste material produced when proteins  
 are broken down, salts , amino acid, by products of bile from liver, ammonia and any  
 other substances that cannot be absorbed in blood.

8. The waste products broken down, travel from kidneys to the liver moves through the  
 blood to the kidneys, which turn it into the urine. 

9. Sweating is one of the most efficient way to detox your body. It can flush the body off  
 the substances like alcohol, cholesterol and excess salt. Sweat purges the body of  
 toxins that can clog pores and plague the skin with pimples and blemishes.
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Activity 01

Activity 02

Ureter Kidneys

Bladder

Urethra

ACTIVITIES
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The chemical process that occur with a living organism in order 
to maintain life.
The excretory system is a passive biological system that removes 
excess, that removes excess in necessary material from body 
fluid of an organ
Tiny air sacs at the end of bronchioles in the lungs.
Is one of a pair of vertebrate organs suitable in the body cavity 
near the spinal column that excretes waste products of metab-
olism in human.
The tendency towards a relatively stable equilibrium between 
inter dependent elements
A water ,typically yellowish fluid stored in the bladder 
discharged through the urethra
A tube which connects a person’s urinary bladder to their geni-
tals so that urine can be removed from the body.
A muscular duct or tube conveying the urine from a kidney to 
the bladder or cloaca.
A muscular membranous sac in abdomen which receives urine 
from the kidneys and stores it for excretion.
A large lobed glandule organ in the abdomen of vertebrates, 
involved in much metabolic process. 

Metabolism

Excretory system

Alveoli

Kidneys

Homeostasis

Urine

Urethra

Ureter

Bladder

Liver

DefinitionTerms

E:
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5 KEEPING THE BODY HEALTHY

A:

B:

C:

1. F
 Reason: Spitting around is very bad habit.
2. T
3. T
4. F
 Reason: Regular exercise is good for the body.
5. T
6. F
 Reason: Sound sleep balances the hormones of your body.
7. T
8. F
 Reason: It reflects the importance of cleanliness of body.

1. (a)    Eating plenty of sweets everyday
2. (c)    Bacteria
3. (b)    using a tissue when cough or sneeze

4. (a)     germs
5. (c)     chocolate
6. (c)     liver

1. Regular exercise is important for the body as eating a nutrient rich diet. It helps in  
 maintaining a healthy weight , strengthens your bones and muscles, contributes to a  
 better mood and overall mental health.

2. Eating a healthy, balance diet is an important part of maintaining good health, and  
 can help your best. Eating right provides the body with various vital nutrients (proteins,  
 vitamins, carbohydrates, fats needed by the body to functional properly. It also helps  
 you feel more energetic. A diet rich in nutrients consists of egg, poultry, fish, whole  
 grains, lean meats, low fat dairy food (yogurt, fortified milk), unsaturated fats (olive oil,  
 avocado).
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3. Sleep plays an important role in physical health. For instance, sleep is involved in heal 
 ing and repair of heart and blood vessels. Ongoing sleep deficiency is linked to an  
 increased risk of heart disease, kidney failure, high blood pressure, diabetes and   
 strokes.

4. Requirement of sleeping hours slightly vary from person to person, most healthy adults  
 need between 7 to 9 hours of sleep per night to function at their best. Children and  
 teens need even more.

5. Developing healthy eating habits is not as confusing or as restrictive as many people  
 imagine. The essential steps are to eat mostly foods derived from plants – vegetables,  
 fruits, whole grains and legumes (beans, peas, and lentils) and limit highly processed  
 food. The food groups that make up this balanced diet are protein foods like fish,  
 meat and eggs. Starchy food supplying carbohydrates, fruits and vegetables and milk  
 and dairy foods.

6. Water not only keeps the body healthy but also to survive. Hydration is very 
 essential; water is needed by each and every cell of the body in order to function  
 properly. Water regulates as body temperature, act as carrier of the nutrients and  
 waste materials of the body.

7.  Life is short,but a healthy body can make it longer ,make active ,productive and full  
 of joy.

1. Active
2. Healthy
3. Walk
4. Amusement
5. Recreation

D:
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The state of being free from illness or injury 
Condition to maintaining health and preventing disease, especially 
through cleanliness.
Eating a variety of foods that give you the nutrients you need to 
maintain your health.
Activity required physical effort, carried out to sustain or improve 
health and fitness.
Act of forcibly ejecting saliva or other substances from the mouth
An illness that affects a person ,animals or plant
The organs and processes of body that provide resistance to infec-
tion and toxins.
A state of mental or emotional strain or tension.
A common and serious medical illness that negatively affects how 
you feel, the way you act.
An uncomfortable feeling of nervousness or worry cause by fear of 
danger or misfortune.

Disease

Immune System

Health

Hygiene

Healthy foods

Exercise

Spitting

Depression

Anxiety

Stress

DefinitionsTerms
E:

1. I don’t waste my food.
2. I don’t talk while taking my meal.
3. Take a short walk.
4. i. Be aware of left and right.
 ii. Walk on footpath.
5. i. Chew food properly.
 ii. Do not talk while having food.

Activity 01

ACTIVITIES
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MOLECULES, MIXTURE and COMPOUND6
A:

B:

1. F
 Reason: The constituents of mixture do retain their original properties.
2. T
3. F
 Reason: Stainless steel is a mixture (alloy) of iron, chromium and nickel.
4. F
 Reason: A compound is a pure substance.
5. F
 Reason: Carbon dioxide is a compound.
6. F
 Reason: Mixtures are not chemically combined
7. T
8. T
9. T
10. F
 Reason: CO2 is an inorganic compound

1.   (c)    two or more
2.   (a)    an atom
3.   (a)    Ca
4.   (a)    carbon, hydrogen and oxygen
5.   (a)    a mixture is two or more substances combined
6.   (c)    alcohol
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C:

1. There are two hydrogen atoms in one molecule of H  O.

2. A compound is a molecule made up of atoms from different elements. All compounds  
 are molecules but not all molecules are compound.

3. A pure substance consists of a single element or compound. Water is made up of  
 different elements. When salt is added to water it becomes a mixture (salty water).

4. Soil is composed of small pieces of variety of materials, so it is a heterogeneous 
 mixture.

5. A mixture can involve two or more substances of the same phase or different phases.
 i. Homogeneous substance: When a sample of matter have same composition  
  throughout. Such substances are called homogeneous substances.

 ii. Heterogeneous substance: A mixture can also result in two or more phases 
  clearly separated by boundaries very often. It happen when there are no   
  uniform properties or composition found. This separation can be easily seen by  
  naked eye.

6. A mixture is a material system made up of two or more different substances which are  
 mixed but are not combined chemically.

7. The atoms in molecules, bind together chemically, which means that the atoms   
 cannot be separated again by physical means, such as filtration.

8. Citric acid, which is found in oranges and other citrus fruits, is a compound of carbon,  
 hydrogen and oxygen atoms.

9. Because the substances in a mixture are separated by the differences in their physical  
 properties, such as their particle size. This is the reason for which substances of mixtures  
 are separated easily.
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Mixture
1. Mixture can be homogeneous or  
 heterogeneous.
2. The constituents of a mixture are  
 not chemically bounded to each  
 other.
3. No energy change takes place  
 in formation of a mixture.

Compound
1. A compound is always homoge 
 neous.
2. The constituents of a compound  
 are chemically bounded to each  
 other.
3. Generally, energy in the form of  
 heat , light or electricity is either  
  evolved or absorbed in the 
 formation of a compound.

10.

Compounds MixturesElements

Activity 01

Hydrogen
Carbon
Sodium
Copper
oxygen

Table salt
Water

Limestone
Glucose

Washing soda

Ink
Air

Sea water
Soil
Milk

1. C
2. E
3. B
4. A
5. D

Activity 02

ACTIVITIES
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Compounds Chemical Formula Elements Present

Baking Powder

Washing Soda

Table Salt

Limestone

Sulphuric Acid

Activity 03

NaHCO

Na  CO

NaCl

CaCO 

H  SO  

Sodium, hydrogen, carbon, oxygen

Sodium, carbon, oxygen

Sodium, chlorine

Calcium, Carbon, oxygen

Hydrogen, sulphur, oxygen

Air

Smog

Ink

Ocean Water

Crude Oil

Vinegar

Concrete

Dirty Snow

ComponentsMixture

Activity 04

Oxygen+ nitrogen + other gases

Smoke + fog

Water and various dyes

Water + salt

Acetic acid +water

Sand, rock and gravel

Water + dirt

Salt + oil + coal tar + exhast particles
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7 SOLUTION AND SUSPENSION

A:

B:

1. F
 Reason: A solution is a uniform or homogeneous mixture.
2. F
 Reason: Copper sulphate dissolve in water, the water will become blue.
3. T
4. F
 Reason: Oil is non-polar substance and water is polar so does not dissolve in water.
5. F
 Reason: crystal separates from saturated solution.
6. T
7. F
 Reason: Milk is a colloid
8. F
 Reason: Suspension particle are seen through naked eyes.

1. (a)   sugar and water
2. (a)   solutes
3. (a)   suspension
4. (b)   colloid
5. (c)   saturated solution
6. (b)   oil is immiscible
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C:
1. A homogeneous mixture of two or more substances in which the molecules or atoms   
 are completely dispersed throughout and shows uniform physical properties is called   
 solution.
 Example: Dissolve a small amount of copper sulphate in water. The water will become   
 blur. 

2. Water is capable of dissolving a variety of different substances , for which reason it is a   
 good solvent. Water is also known as universal solvent as it dissolves any substance in it   
 easily as compare to any other liquid.

3. A solution in which maximum amount of solute has been dissolved at a particular tem  
 perature and in which the dissolved form of solute is at equilibrium in called saturated.
                A solution in which maximum amount of a solute has been dissolved at a particular   
 temperature and in which the dissolved form of solute is at equilibrium with its undis  
 solved form is called saturated solution
 The solution which contains even more amount of solute required to prepare saturated  
 solutions is called supersaturated solution.
 
4. You cab dilute it by adding more solvent. Many solution add in water therefore,    
 adding more water will decrease the concentration..

5. A suspension is a mixture between a liquid and particular of a solid in this case the   
 particular does no dissolve. The particular and the liquid are mixed up so that the par  
 ticular ae disappeared throughout the liquid. They are suspended in the liquid.
 Example:  
 When mixed up the sand will dispense throughout the water. It let alone, the san will   
 settle to the bottom. Chalk is insoluble in water.
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6. A colloid is somewhere in between a truly homogenous mixture and a heterogeneous  
 mixture because a colloid is a mixture where every small particular of one substance  
 are eventually distributed throughout another substance. They appear very similar to  
 solution but the particular are suspended in the solution rather than fully dissolved.

7. If we use the suspension through a filter such as a filter paper, the solid particles will  
 remain on the filter while the liquid panes through the filter. But this depends on the  
 nature of the filter. Filters are usually rated by a value called the porosity. This is the  
 smallest particles that the filter is capable of capturing.

1. Solvent
2. Salt
3. Dilute
4. insoluble
5. Concenrated

D:D:

Colloidal SolutionSuspension Solution

Activity 01

Suspension     Colloidal
Mercury shaken in oil   Marshmallows
Dust               Butter and jelly
Sand in water     Ink
Chalk in water    Fog
Calamine lotion 

ACTIVITIES
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1- T
2- T
3- F Reason: A moon of Jupiter is most volcanically active body in our solar system.
4- F Reason: Volcanic eruptions may occur anywhere on earth, at any time 
  without warning.
5- T
6- F Reason: Composite volcanoes are deep-sided volcanoes.
7- F Reason: Pumice is light, Porous volcanic rock.
8- T 
9- T
10-  F Reason: No these are different types of volcanoes.

8 VOLCANIC ERUPTION

A:

B:

C:

1 (a) Last major eruption was in 1980
2 (b) the source of igneous rock
3 (a) it is a poor conductor of head
4 (a) shield volcano
5 (a) a mountain or hills formed around
6 (b) a crack in the Earth’s crust magma

1. LAHAR:
 A lahar is a type of mud flow or debris flow composed of pyroclastic material, rocky  
 debris, and water. It is very dangerous because it’s consistency and way it acts is very  
 much like cement. It is liquid when its moving but when it stops, it solidifies. This can  
 cause just as much devastation as lava itself.
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2. A volcano is a rupture in the crust of a plain mass object, such as Earth, that allows  
 hot lava, volcanic ash, and gases to escape from a magma chamber below the  
 surface.

3. Volcanoes are formed when magma works its way to the surface. At the surface, it  
 erupts to form lava flows and deposits.

4. The Earth crust is made up of huge slab called plated, which fit together like a jigsaw  
 puzzle. These plates sometimes move. The friction cause earthquake and volcanic  
 eruption near the edges of plates.

5. Volcanoes are grouped into four types: cinder cones, composite volcanoes, shield  
 volcanoes and lava volcanoes.

6. Lava cools very quickly at first and forms a thin crust that insulates the interior of the  
 lava flow. As a result, basaltic lava flows can form crusts that are thick enough to walk  
 on it to its minutes but the flows itself can take several months to cool. 

7. An active volcano is one which has recently erupted and there is possibility that is may  
 erupt soon.

Type of Magma Shape and height
of volcano

Types of EruptionForm of Volcano

Activity 01

Composite

Lava

Shield

Andesite magma

Magma

Basaltic magma

Tall, steep and 
symmetrical up to 800 ft

Dome,up to 330 ft

Tall and broad

Ash and lava

Ash,lava and deadly 
fumes

Low explosively

ACTIVITIES
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1 F Reason: These all are luminescent sources.
2 F Reason: Light travels in straight lines
3 F Reason: Light can hot travel through empty space where there is no air
4 F Reason: Transparent object allows all light and do not form shadow
5 F Reason: light is nearly a million times faster than sound
6 T
7 T 
8 F Reason: Concave mirror curve inwards

A:

B:

C:

9 REFLECTION OF LIGHT

1     (a) luminous object
2     (d) moon
3     (b) refraction

4     (c) reflect
5     (c) mirror
6     (b) incoming and outgoing

1. The bouncing act of rays of light from a polished and shiny surface is called reflection  
 or reflection of light. It is similar to bouncing back of football after colliding with a wall  
 or any hard surface.

2. LAWS OF REFLECTION OF LIGHT:
i) The angle of incidence is equal to the angle of reflection.
ii) The incident ray, reflected ray and normal to the point to reflection lie in the same  
 plane.
 The law of reflection is applicable to all types of reflecting surface.
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3. Types of image formed b mirror:
 Real image: Image which is formed in front of the mirror and it can be obtained on  
 screen is called real image.

   Virtual image: Image which is formed behind the mirror and cannot be obtained on a  
 screen is called virtual image.

4. Light travel at speed of 29979458 m/s (that’s nearly 300,000 km/s) . The distance   
 around the earth is 40,000 km, so in 1 sec light could travel seven and half times   
 around the  world. Sound only travel at about 330 m/s through the air so light is nearly  
 a million times faster than sound. 

5. Light from the sun is made up of all the colors of a rainbow. This light hits the particles  
 of nitrogen and oxygen in all directions. Blue light has a smaller wave length than red  
 light, so it is scattered much more than red light. When we look at the sky, we see all  
 the places that the blue light has been scattered from.

6. TYPES OF SPHERICAL MIRROR:
 (i) Concave Mirror:
 Spherical mirror or with reflecting surface curved inward is called concave mirror.
 (ii) Convex Mirror:
  Convex mirror curve outwards like the outside of a balloon parallel ray of light strike  
 the mirror and are reflected outwards.

7. Diffuse reflection is when light hits an object and reflects in different directions.   
 This happens, when the surface is rough. Most of the things we see are because of  
 light from a source has reflected off it.

8. Most objects exhibit diffuse reflection with light being reflected in all directions. All  
 objects obey the law of reflection on a microscopic level, but if the irregularities on  
 the surface of an object are larger than the wave length of light, which is unusual  
 case, the light reflected off on all directions.
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Reflection

Virtual Image

Spherical Mirror

Real Image

Diffuse Reflection

Concave Mirror

DescriptionTerms

D:

The throwing back by a body or surface of light, heat or 
sound without absorbing it.

It cannot be projected onto a screen.

A mirror which has curved reflecting surface.

It can be obtained on a screen. 

Light hits an object and reflects in lots of different direction.

A mirror with an inward curved reflecting surface.

Glass, chrome and aluminum are the materials commonly used to create typical mirrors. 
Special mirrors are made from a slightly different type of glass and coated with other 
materials.

Activity 02

ACTIVITIES
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10 SIMPLE INTRODUCTION OF 
MAGNETISM

A:

B:

1. F 
 Reason: Magnets have north and south poles.
2. F
 Reason: Two of the same kind pf poles repel each other.
3. F
 Reason: Two opposite poles attract each other.
4. T
5. T
6. F
 Reason: A needle can be magnetized and made into a magnet.

7. F
 Reason: Rubber is not a magnetic material.
8. T
9. T
10. T

1. (a) North and south 
2. (d) Directions
3. (b) Force
4. (c) Water
5. (c) Magnetism
6. (d) Force
7. (a) Magnetic from non-magnetic material.
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C:

1. Magnetism is a force of attraction or repulsion that acts at distance. It is due to a 
 magnetic field, which is caused by moving electrically charged particles. It is also  
 inherent in magnetic objects such as magnet.

2. Earth is magnetic because it is packed with molten rocks, rich in magnetic material  
 such as iron (just like a bar magnet). Earth’s magnetic field stretches out into spaces, in  
 a region called magnetosphere. When magnetic particles zooming in from the sun  
 (The solar wind) interacts with Earth’s magnetic field. We get an amazing auroras in  
 the sky (the northern light and the southern light).

3. A magnetic field consists of imaginary lines  coming from moving or spinning  of  
 electrically charged particles.
 Examples: Include the spin of a portion and the motion of electrons through a wire in  
 an electric circuit.

4. i- Magnets are present in our refrigerator holding the door close.
 ii- Magnets read and write date on your computer hard drive.
 iii- Magnets are in the  loudspeaker headphones to turn  music back in to   
  sound that we can hear.
 iv- Magnets are used to recycle raw material trash.

5. Materials that can be magnetized and are strongly attracted  to a magnet, are called  
 ferromagnet. These include iron, nickel, cobalt, some alloy or rare-earth metals and  
 some naturally occurring minerals such as lodestone.

6. A simple electro-magnet consisting of a coil of wire wrapped around an iron core. A  
 core of ferromagnetic material like iron serves, to increase the magnetic field created.  
 The strength of a magnetism generated in proportional to the amount of current 
 provided.
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7. The materials that are responded by a magnet are called magnetic materials, such  
 as iron (Fe), Nickle (Ni), Cobalt (Co), Gadolinium (Ga) and certain ceramic 
 materials.

8. If you cut a bar magnet into two halves, the newly cut faces will become the new  
 north or south poles of the smaller pieces.

Electromagnet

Magnetism

Magnetic Field

Magnetic Force

Magnetic 
Materials

Non- Magnetic 
Materials

DescriptionTerms

Gravitational

E:

A physical phenomenon produced by the motion of 
electric change, which results in attractions and repetitive 
forces between objects.

A region around a magnetic material on a moving electri-
cal change with which the forces of magnetism acts.

Power that pulls materials together.
 
The materials that respond by a magnet and have ability 
to be attracted towards magnet. They are good conductors 
as well. 

Materials that are not materials responded by a magnet 
are called non-magnetic material.

A soft metal core made into a magnet by the passage of 
electric current through a coil surrounding it exhibits a 
strong, force of magnetism.

It is a natural phenomenon by which all living or non 
living things are brought towards (or gravitate towards) 
one another.
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OBSERVATION TABLE

Name of the 
object

Materials which the object
is made up of

Attracted by magnet 
(Yes/No)

Iron ball

Scale

Shoe

Pencil

Eraser

Plastic Comb

Small stones 

Paper

ACTIVITIES

Activity 01

Iron

Plastic

Leather

Wood

Rubber

Plastic

Stone

Wood pulp

Yes

No

No

No

No

No

No

No

Guide Book for Teachers34Turnkey Publishers Innovative Science - 5

Lesson 10  Simple Introduction of Magnetism



11 ELECTRICITY AND ITS SOURCES

A:

B:

C:

1. T

2. F  Reason: Electric power is manufactured from a electrical generator.

3. F  Reason: Electricity divided though copper wire.

4. T

5. T

6. F  Reason: Hydroelectricity created from hydro-electric turbines.

7. F  Reason: Electricity is a power.

1. (b) electron

2. (b) change 

3. (a) earth’s surface

4. (c) carbon

5. (d) fossil fuel

6. (d) hydro 

7. (d) geothermal

1. All matter is made up of atoms, and atoms are made up of small particles called  

 protons, neutrons. Electricity is created when particles become charged. Some are  

 negatively charged (Protons). These opposite charges attracts, whereas particles with  

 similar charges repel each other. The flow of electric current cannot take place until  

 the circuit is completed.
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2. Sources of electricity include fossil fuels (coal and natural gas)that are found within the  

 rocks of the Earth’s surface. Fossil fuels are formed by undergoing geological process  

 acting on dead animals and plants for millions of years.

3. Millions of years ago, trees and other plants grew rapidly in a tropical climate and  

 when they fall into swamps, the water prevents plant material from decaying  

 completely and peat was formed as time passes, layer upon layer of peat built up.  

 The pressure from these layers and heat from below the Earth‘s crust gradually   

 changed the material into coal.

4. Sources of electricity are everywhere in the world. Worldwide, there is a range of every  

 resource available to generate electricity. Source of electricity are; coal and peat  

 41%, natural gas 22%, hydroelectric 16%, nuclear power 11%, biomass and water 2%  

 and other sources include wind, geothermal solar photovoltaic, and solar thermal. 

5. Electricity is most often generated at a power station by electro mechanical 

 generators, privately driven by heat engines fueled by contribution or nuclear fission  

 but also by other means such as the kinetic energy of flowing water and wind. Often  

 energy sources include solar photovoltaics and geothermal power.

Example:

 Following are the steps by which electricity is generated from fossil fuels:

1- Heat is released from the bio fuel and boils the water to make steam.

2- Steam turns the turbine.

3- The turbine turns a generator and electricity is produced.

4- The electricity goes to the tram form to produces the correct voltage.  
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6. Renewable sources is another way of generating electricity by using natural resources  

 that can be replaced renewed without harming the environment or contributing to  

 the greenhouse effect.

7. Unlike natural gas and coal, we can’t store up wind and sunshine to use whenever we   

 need to make more electricity. If the wind doesn’t blow or the sun hides behind clouds,  

 there would be enough power for everyone.

  Another reason we use fossil fuels like coal and natural gas is because they are   

 cheaper. It costs more money to make electricity from wind, and most people don’t   

 want to pay more on their monthly utility bills.

8. Electricity is now an integral part of our life style. Scientists from many fields of study   

 including chemistry, physics, geology and biology are working to support the 

 technology behind electricity  generation using both renewable and non-renewable   

 resources.

9. A conductor is a material that allows electricity to flow through it. Some metals, that 

 are grown and even water is good conductors. Our body is also a good conductor of 

 electricity if electrical current  pass through our body, it would lead a person to death.

Guide Book for Teachers37Turnkey Publishers Innovative Science - 5

Lesson 11   Electricity and its Sources



Electricity

Renewable Energy

Non-Renewable Energy

Fossil Fuel

Hydro Electricity

Geothermal Electricity

DefinitionTerms

D:

A form of energy resulting from the existence if charge particular. 

Such as electrons or protons.

That is collected from resources which are naturally replenished 

on a human live scale such as sunlight, wind, rain, tides waves 

Energy for fossil fuels.

A natural fuel such as coal or gas, formed in the geological part 

from the remains of living organism.

Electricity generated by hydro power.

Energy made by heat inside the earth’s crust. 

Activity 03

ACTIVITIES

•  Turn off unnecessary lights. 

• Use natural light. 

• Use task lighting. 

• Take shorter showers. 

• Turn water off when shaving, washing hands, brushing teeth. 

• Fix that leaky faucet. 

• Unplug unused electronics. 

• Ditch the desktop computer
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12 PRODUCTION OF SOUND

A:

B:

C:

1. F Reason: sound is produce by vibrating bodies.

2. T  

3. F Reason: sound can travel not through vacuum.

4. T

5. F Reason: propagation of sound takes place through an elastic medium. 

6. T

7. T

1. (a)  energy

2. (c) air

3. (a) noise

4. (c) because loud sounds can damage your ears 

5. (a) vacuum 

6. (b) soundwave

7. (b) the higher the pitch of the sound.

1. Sound is a form of energy from which every one of us is familiar.  Sound is a property of  

 vibrating objects. These objects may be solid, liquid or gas.
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2. Sound is the result of three things. First, something must vibrates your vocal cords .  

 For example, so, does a drumhead when you hit it with a drumstick.

 Secondly, You need something through which the vibrating (sound waves) can travel.  

 Vibration travels easily through and many medium. For instence, air

 Third, these traveling vibrations must be received somehow your ears that detects the  

 vibration. Once it is detected, are called sound.

3. Sound is procedure when something vibrates. The vibrating body causes the medium  

 (water, air etc around it to vibrate. Vibrations in air call travelling longitudinal waves,  

 which we can hear. Sound waves consist of areas of high and low pressure called 

 compressions and rare factions respectively.

4. Acoustics is the study of how sound travels. It’s important in controlling how sound  

 behaves and is used in designing building like auditorium threats and libraries.

5.
Reflection of sound waves Refraction of sound waves

It occurs when wave, whether physical or  
electromagnetic, bounce off from a 
surface back towards that surface or 
source.     
Reflection waves involves a change in the 
direction of waves as they bounce back in 
some other direction.

Refraction is when waves, whether physi-
cal o electro magnetic, are deflected 
when the waves go through a substances.
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6. A small loudspeaker, connected to a computer is placed in a bell jar which can be  
 evacuated with a vacuum pump.
 A sound is generated while the jar is still full of air, and it may be clearly heard. The  
 vacuum pump is switched on and the sound gradually fades, until it becomes 
 inaudible. It is proved that air is necessary for propagation of sound.

7. When sound waves impact on an objects, part of the energy  wave transferred to  
 the particle making up the object. We say that the sound has been absorbed by the  
 material. It is found that high frequency sound waves are absorbed more readily than  
 frequency sounds  so it is more accurate to talk about selective absorption.   
 
8. Sound maybe produced in a variety of ways normally as a result of some mechanical  
 disturbance or an object, causing it to vibrate. For example, a blow by a hammer on a  
 piece of an iron (causes the iron and the hammer to vibrate) for a short while. 

D:

1. Orchestra
2. Timpani
3. Xylophone
4. Cymbals
5. Snare drum
6. Bass drum
7. Tambourine
8. Maracas
9. Gongs
10. Chimes
11. Celesta
12. Piano
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13 BIOTIC AND ABIOTIC 
FACTORS IN ECOSYSTEM

A:

B:

C:

1. F  Reason: An ecosystem is community of living and nonliving that function 
  together.
2. T
3. T
4. T
5. F  Reason: Aquatic ecosystems contains all water ecosystem
6. T
7. F  Reason: The study of the relationships among living and nonliving parts of 
  an areas.

1. (d) predator
2. (a) bacteria
3. (d) oxygen
4. (d) none of the above, ecosystem do not have size.
5 .       (a)         plants
6. (a) procedure

1. An ecosystem is a community of living and non-living things that function together. 
  With in an ecosystem organisms are independent and adapted to the environment.

2. Producers are organisms that produces their own food e.g photosynthesis in plant. 
 Producers are known as the base of food chain. Consumers (eat) either a producers or  
 another consumer. Animals will solely eat plants (herbivore), solely animals (carnivore)  
 or a combination of both (omnivore).
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3. The low rate of energy transfer between tropic levels makes decomposers generally  
 more important than producers in terms of energy flow. Decomposers process large  
 amounts of organic material and return nutrition to ecosystem in inorganic form. Which  
 are then taken up again by primary producers.

4. Living thing in the ecosystem. Biological communities, include living organism like ani 
 mals, plants, insects and bacteria, as well as non-living components like rock, soil water  
 and sunlight.

5.  Biotic factors are all of living organism with an ecosystem. These maybe plant animals,  
 fungi and any other living things. Abiotic factors are all of non-living things in an 
 ecosystem. If one factor is removed or changed it can affect the entire ecosystem and  
 all of organism that lives in it.

6. Both biotic and abiotic features are related to each other in an ecosystem, if one factor  
 is changed or removed, it can affect the entire ecosystem. Abiotic factors are espe 
 cially important because they directly affect how organisms survive.

7. Ecosystem can be affected by its temperature because the climatic changes can  
 affect plants by its nutrients and then light. Temperature, soil and light affect the 
 ecosystem by determining the type of plant and animal life that will be there. The more  
 it affects plant and animal life, the more stable the ecosystem is.

D:

Food     Oxygen   Water    Shelter    Habitat
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Activity 01

ACTIVITIES

1.  Plant
2.  Fungi
3.  (i) butterøy (ii) frog (iii) snake

Biotic Factors Abiotic Factors Habitat

Activity 02

Plant    Dissolve oxygen    grass land 

Consumer   Soil      River

Birds          Desert

Insects          Mountain

Fungi          Temperature range

Parasites         Cave

Lion          Forest

Activity 03

Abiotic FactorsBiotic Factors

Plant      Sun

Ant      Soil

Butterøy     Water

Frog
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14 WATER POLLUTION

A:

B:

C:

1. F  Reason: Chemical water pollutants are harm full for humans.
2. T
3. F Reason: The surface of Earth absorbs everything which pollutes the ground water 
       and makes it contaminated. 
4. T
5. T
6. F  Reason: Chemical water pollution includes waste being throw on the ground.
7. F  Reason: Common pathogenic microbes are living things.
8. F  Reason: An aerobic organism produced harmful toxins such as ammonia 
        and sulphides.

1. (b) acid rain
2. (c) toxic waste
3. (c) waste from lard
4. (d) result mostly from point score location
5. (b) disease-causing bacteria or viruses
6. (b) water

1. Pollution is when something is added to the environment that is harmful or poisonous to  
 living things. Smoke in the air is a type of pollution as it is bad for the living when    
 breathe in.

2. Weather pollution occur when pollutants (particles, chemicals or substances that make  
 water contaminated) are discharge directly or indirectly in to water bodies without   
 enough treatment to get rid of harmful compounds. Pollutants get into water mainly   
 by human causes or human factors.
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3. Atmosphere deposition is the pollution of water bodies caused by air pollution. Each  
 time the air is polluted with Sulphur dioxide and Nitrogen oxide they mix with water par 
 ticles in the air and form a toxic substance. This falls as acid rain to the ground and  
 washed into water bodies also get contaminated and this affects animals and water  
 organism.

4. The most common effect of water pollution on human being is disease drinking water  
 contaminated by disease-carrying micro-organisms, also known as pathogens, cause  
 various waterborne diseases, such as typhoid, dysentery, hepatitis and cholera.

5. The industrial revolution impacted the environment. The world saw a major increase  
 pollution, which along with an increase in living standards led to the depletion of 
 natural resources. The use of chemical and fuel in factories resulted in increased air  
 and water pollution and increased use of fossil fuels.

6. Ground water can sometimes be difficult to clean up due to its location. Most of the 
 times the water is pumped up a well, cleaned and then sent back down the well into  
 the aquifer. Sometimes chemicals are placed in the ground water that either makes  
 the contamination less harm full or destroy them.

7. Water pollution is caused due to several reasons. Here are the few major causes of  
 wastage of water; sewage, garbage and liquid waste of households, agricultural lands  
 and factories discharge wastes  into lake and rivers.

ammonia

sulphides

carbondioxide

silica

chloride

nitrates

phosphate

iron

lead

copper

D:
W

W

W

W

W
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CIVIL ENGINEERING TECHNOLOGY15

1.  F  Reason: Civil engineering is a professional engineer discipline that deals  
  with the design, construction and maintenance of the physical and 
  naturally built environment.
2. T
3. F Reason: Geotechnical engineering the engineer studies soil foundation  
  and bearing capacities.
4. F Reason: Branch of civil engineering encompasses the structure analysis  
  and design of structure
5. T
6. F Reason: Environmental engineering type of civil engineering study the  
  environmental friendly design.

A:

B:

C:

1. (a) design, construction and maintenance of the physical and naturally 
  built environment.
2. (a) Geotechnical engineering 
3.
4. (a) the engineering will study the behavior of the earth. 
5. (b) costal engineering.

1. Civil construction is a segment of the broad construction industry focused on building   
 core infrastructure like pipelines, telecommunications, sewers, water treatment system,  
 highways, roads, bridges, subways tunnels and light rail transit lines.
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2. Constructor engineers will supervise field work during the entire project they are in a  
 sense across between an engineer an manager as they will oversee the project from  
 start to finish and handle any problems that come up throughout the duration of the  
 project.

3. Coastal engineering deals with coastal and marine structure. These structures not only  
 ensure that the structure being erected correctly they are also concerned without  
 disturbing the coastal regions.

4. The first self-proclaimed civil engineer was John Smeaton who constructed Eddy stone  
 lighthouse.

5. Civil engineers that specialize in transportation engineering will work with the planning,  
 construction and management of transportation facilities. 

6. These engineers deal with the design and construction of hydraulic structures. These  
 structures include dams, canals and water distribution system. The engineer is 
 responsible for the design of the structure as well as the implementation and safety 
 precautions that must be closely adhered when dealing with hydraulic structure.

1. Step1:  Research civil engineer career options and outlook
2. Step2:  Prepare for a civil engineering education in high school.
3. Step3:   Find and ABET- Accredited Civil Engineering Degree Program
4. Step4:  Earn a Bachelor of Science in Civil Engineering. 
5. Step5:  Get license as a professional engineer.

7.

8. Materials such as metals, plastics and ceramics-typically have completely different  
 properties, which means that the technologies involved in their production are 
 fundamentally different. Material technology is constantly involving discipline and new  
 material with interesting properties leads to new applications.

9. The civil engineering type is the study of environment friendly design pollution and their  
 resolution and sewage management. Many engineers focus solely upon the crisis of  
 pollution and coming up with the solution as well as determining new and inventive  
 ways for sewage managements and other environmental entities. 
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