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Crop Production and 
Management

Grade 8

1
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Topics to be covered
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•

1. Agriculture
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2. Types of Crop

•

•

•
• –
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3. Agricultural Practices

c. Addition of nutrientsb. Sowing

d. Irrigation e. Removal of weeds f. Harvesting

g. Storage

a. Preparation of soil
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3. Agricultural Practices

N
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Zn

Fe
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3. Agricultural Practices
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3. Agricultural Practices

•

•

•

•

•

•
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3. Agricultural Practices
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3. Agricultural Practices

•

•

•

•

P

K

N

Ca Mg

S
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3. Agricultural Practices

•

•

•

•

•

•

•

•

•

•

•

•

•
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3. Agricultural Practices

•

•

•

•

•

•

•

•

12

BYJU
'S



3. Agricultural Practices
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3. Agricultural Practices
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3. Agricultural Practices

•
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3. Agricultural Practices

•
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3. Agricultural Practices

•

•
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3. Agricultural Practices

•
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4. Animal Husbandry

•
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Microorganisms:
Friend and Foe

21
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Topics to be covered
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1. Microorganims

•

•
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1. Microorganisms
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2. Beneficial Microorganism

•

.

•

•

•

•

•
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2. Useful microorganims
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2. Useful microorganims
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•

•

•

•

•
Edward Jenner

•

•

2. Useful microorganims
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3. Harmful Microorganism
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3. Harmful Microorganism
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3. Harmful Microorganism
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3. Harmful Microorganism

•

•

•

•

•

•
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3. Harmful Microorganism
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4. Food Preservation

•

•

•
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4. Food Preservation

•

•

•

•

•

•

•

•
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Mind Map
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POST CLASS NOTES

Coal and Petroleum
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Topics to be Covered
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1. Natural Resources

•

•

•

•
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1.3: Fossil fuels: 
Exhaustible Natural

Resources

•

•
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2. Coal

•

•

•

•
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2.3 Derivatives of Coal

•

•

•

•

•

•

•

•
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3. Petroleum
[petra-rock; oleum-oil]

•

•

•

•
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3.3 Refining of petroleum

•
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4. Natural 
gas

•

•

•

•

•

•

•

•

•

45

BYJU
'S



5. Conservation of fossil 
fuels
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Mind Map
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POST CLASS NOTES

Combustion and 
Flame
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Topics to be Covered
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1. Introduction to 
Combustion

−

•

•

•

•
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3. Ignition Temperature

•

℃ ℃
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4. Types of Combustion

•

•

•

•

•

•
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4. Types of Combustion

53

BYJU
'S



5. Structure of Flame

℃

℃

℃
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6. Fuel

•

•

•

•

•
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7. Calorific value 
•
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5. Conservation of fossil 
fuels
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9. Fire triangle

•

•

•

•
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10. Fire Extinguisher
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Mind Map
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Conservation of Plants and 
Animals
Grade 8

61
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Topics to be covered
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•

1. Deforestation
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1. Deforestation
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2. Conservation of plants and animals

•

•

•

•
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2. Conservation of plants and animals

•

•

WELCOME TO PACHMARHI
BIOSPHERE RESERVE
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2. Conservation of plants and animals

•

•

•
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2. Conservation of plants and animals

•

•

•

•

WELCOME TO PACHMARHI
BIOSPHERE RESERVE
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3. Red Data Book

•

•

RED
DATA
BOOK
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4. Migration

•

•

•

4000 km
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Class Notes

Grade 8

Reproduction in 
Animals

72
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Topics to be Covered

Asexual Reproduction
2.1  Fission
2.2 Budding

Reproduction
1.1  Asexual reproduction
1.2 Sexual reproduction

Sexual Reproduction
3.1  Male Reproductive System
3.2 Female Reproductive System
3.3 Events in Sexual Reproduction

Types of Fertilisation
4.1  Internal Fertilisation
4.2 External Fertilisation
4.3 In Vitro Fertilisation

2

3

4

1
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Mind Map

Reproduction in Animals

Sexual Reproduction Asexual 
Reproduction

Types of 
Fertilisation

Internal 
Fertilisation External 

Fertilisation
In Vitro 

Fertilisation

Male 
Reproductive 

System

Female 
Reproductive 

System

Events of Sexual 
Reproduction

Budding

Fission

Viviparous 

Oviparous Metamorphosis Cloning
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Asexual Reproduction Sexual Reproduction

Amoeba Hydra

1. Reproduction

Sperm Ovum

1.1 Asexual Reproduction 1.2 Sexual Reproduction

• Involves only one 

parent.

• Gametes are not 

formed.

• Fertilisation doesn’t 

occur.

• Involves both the 

parents.

• Gametes are 

formed.

• Fertilisation occurs.

• The process in which organisms produce young 

ones of their own kind is known as reproduction. 

• Reproduction ensures continuation of species.

75
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The two types of asexual reproduction that we have 

studied is fission in Amoeba and budding in Hydra. 

2.1  Fission

Parent 
Amoeba

Nuclear 
Division

Cytoplasmic 
Division

Daughter 
cells

2.2  Budding

Parent 
Hydra

Growth of
bud

Bud develops 
mouth & 
tentacles

Bud detaches 
from parent

Bud 
undergoes 
maturation

Bud grows into 
new individual

A Budding in 
Hydra

B C

D

EF

Amoeba 

reproduces by 

dividing itself 

into two 

daughter cells. 

In Hydra, new 

individuals 

develop from 

buds.

2. Asexual Reproduction

3. Sexual Reproduction

Reproduction resulting from the fusion of male and 

female gametes is called sexual reproduction. 76
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3.1  Male Reproductive System

• The male reproductive system includes a pair of testes, sperm 

ducts and a penis.  The male reproductive system is responsible 

for producing sperms. 

• Sperm contains head, middle piece and tail. Genetic material is 

present in the head, mitochondria in the middle piece provides 

energy and the tail helps in movement. 

3.2 Female Reproductive System

Ovary

Fimbriae

Oviduct

Uterus

Vagina

Ovary

• The female reproductive system includes a pair of ovaries, oviducts 

and a uterus. It is responsible for producing ova/eggs.  

• Ova are produced in the ovaries and released alternately every 

month. Uterus provides site for the embryo development. 

Testis

Penis

Sperm duct

Urinary bladder

Urethra

Head

Middle 
piece

Tail

Male Reproductive System Structure of Sperm

Female Reproductive System
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4. Events in Sexual Reproduction 

Events of sexual reproduction includes insemination, 

fertilisation, embryo formation and implantation.

Insemination

Sperms

Ovum

Insemination is the 

deposition of sperms 

in the vagina.

• The fusion of ovum and 

sperm is called 

fertilisation. The fertilised 

egg is called a zygote. 

• Zygote develops into an 

embryo, which grows into 

a young one.

Fertilisation

Vagina

Sperm

Uterus

78
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Implantation

Embryo implanted into 
uterine wall

The blastocyst gets 

embedded in the wall of 

the uterus by the process 

called implantation.

The cells continue to grows and the internal organs also start 

developing. The stage of the embryo in which all the body 

parts are identifiable is called foetus.

Embryo formation

2 - celled stage 

4 - celled stage 
8- celled stage 

Embryo implanted 
into uterine wall

16- celled stage 

Zygote

Zygote undergoes 

divisions to form two cells 

which further undergoes 

multiple divisions to form 

sixteen cells and finally to 

thirty two - celled stage 

called blastocyst. 

4. Events in Sexual Reproduction 

79
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4. Types of Fertilisation

4.1  Internal Fertilisation

Fertilisation that takes place inside the female body is called 

internal fertilisation. Example: Human beings, hens, cows etc.

Fertilisation is of two types: External fertilisation and 

Internal fertilisation. 

Oviparous

Viviparous Animals Oviparous Animals

• They give birth to their 

young ones. 

• Internal fertilisation occurs.

• Growth and development of 

zygote occurs inside the 

female body.

• Animals that lay eggs are 

called oviparous animals.

• Internal  fertilisation 

occurs.

• Provides sufficient 

warmth to the developing 

embryo.

Viviparous

80
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4.2  External Fertilisation

Fertilisation that takes place outside the female body is 

called external fertilisation. Example: frog, fish, starfish.

Metamorphosis

A

B

C

D Adult frog

Young frogFertilised 
eggs

Early tadpole
Transformation of 

a larva into an 

adult through a 

series of 

continuous 

changes is called 

metamorphosis.

• Fertilisation is external in frogs. The fertilised eggs 

hatch into tadpoles which are almost fish-like. 

• The tadpoles eventually transform into young frogs 

which still have tails attached to them. The tail 

disappears eventually and the young frog now 

transforms into an adult frog.

81

BYJU
'S



4.3 In Vitro Fertilisation

Artificial method of fertilisation of egg and sperm cells 

outside the body. Babies born through this technique 

are called test tube babies. 

• Production of an exact copy 

of a cell, any other living part, 

or a complete organism. First 

performed by Ian Wilmut. 

• First mammal to be cloned 

was a sheep named Dolly. 

Dolly was born on 5th July 

1996. Dolly was cloned using 

the process of nuclear 

transfer 

Cloning

Scottish 
blackface

Finn 
Dorset

Egg cells Mammary
cells

Nucleus is 
removed

Egg implanted in 
the Scottish 

blackface ewe

Nucleus

Egg cell 
without nucleus

Inserted
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Class Notes

Grade 8

Reaching the Age of 
Adolescence

83
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Reaching the Age of 
Adolescence

Puberty

1.1 Phases in human life
1.2 Adolescence

3.1 Physical changes
3.2 Emotional changes
3.3 Secondary sexual changes

Changes During Puberty

Reproductive Phase in Females

Different Phases in Human Life

4.1 Ovulation
4.2 Fertilisation
4.3 Menstruation

Sex Determination

1

2

3

4

5

1
8984

BYJU
'S



1. Different Phases in Human Life

Infancy Childhood Teenage

AdulthoodOld age

1.1 Phases in Human Life

1.1 Definition

• Adolescence is the transitional stage from childhood to 
adulthood and it occurs between the ages of 11 and 19.

• Since this period covers the ‘teens’ (13 to 18 or 19 years 
of age), adolescents are also called teenagers..

1.2 Adolescence

2
9085
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During adolescence, there is a series of physical and 
emotional changes as it marks the onset of puberty..

2. Puberty

1. Physical changes
Changes that happen in 
the body

2. Emotional changes
Affects emotions

3. Secondary sexual 
changes
Bodily signs of sexual 
maturity

3. Changes During Puberty

3
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Increase in Height
• During puberty,

bones of arm and
legs elongate
which makes a
person tall.

Change in shape

• Boys: Broader 
shoulders, wider 
chests

• Girls: Widening of 
waist

3.1 Physical changes

Appearance of acne

Sebaceous 
gland

Sweat 
gland

• Increased activities 
of sweat glands 
and sebaceous 
glands cause
pimples.

4
9287
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3.1 Physical changes

3.2 Emotional changes

Positive Emotions

Negative Emotions

• Increased brain 
activity

• Desire to learn new 
things

• Mood swings
• Aggression

Change in voice

• Boys: Deep voice due 
to development of 
Adam’s apple

• Girls: High-pitched 
voice

Adam’s apple is partial growth of voice box 
which is seen as the protruding part of the 
throat.

5
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3.3 Secondary Sexual changes

3.3.1 Definition

• The features that help to distinguish the male from 
the female are called secondary sexual characters.

3.3.2 Development of sex organs

• Secondary sexual changes involve the development 
of sex organs.

OvumSperm

Ovary

Testes

• Testes produces 
sperms

• Ovary produces 
ovum

• Secretes testosterone • Secretes progesterone 
and estrogen

Male Reproductive 
System

Female Reproductive 
System

6
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3.3 Secondary Sexual changes

3.3.3 Development of secondary 
sexual characters

Hair on armpits

Hair on genital 
regions

Estrogen and 
progesterone

Stimulate 
secondary 

sexual changes

Males Females

Growth of facial hair 
and chest hair

Breast enlargement 
and widening of hips

Testosterone

7
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4. Reproductive Phase in Females

4.1 Ovulation

• Release of an egg 
from the ovary

• One ovum develops 
alternately in each 
ovary

4.2 Fertilisation

• Fusion of male 
sperm and female 
egg

• Leads to zygote 
formation

• In females, the reproductive phase of life 
begins at puberty from 10 to 12 years of age.

• It generally lasts till the age of approximately 
45 to 50 years.

8
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4. Reproductive Phase in Females

4.3 Menstruation

Menstruation

Ovum 
Development

Ovulation

Uterus 
Lining 

Development

• Discharge of blood, mucus and unfertilised egg from 
the vagina is known as menstruation.

• A menstrual cycle lasts on an average is 28 days 
long.

• The phases of menstrual cycle are:
• Menstruation - Days 1 to 5
• Ovum development: Days 6 to 12
• Ovulation: Days 13 to 15
• Uterus lining development: Days 16 to 28

• Menarche is the beginning of the first cycle of 
menstruation.

• Menopause is the complete stoppage of 
menstruation. 9
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5. Sex Determination

• Nucleus contains chromosomes which are thread-like 
structures that carry the genetic information.

• Humans have 23 pairs of chromosomes, i.e 46 
chromosomes in total.

• Of the 23 pairs of chromosomes, one pair of 
chromosomes are known as sex chromosomes.

• An ovum has 22 + X chromosomes, while a sperm has 22 
+ X or Y chromosomes.

X Y
X

Case 1 Case 2

X X

X Y

XYXX

5.1 Boy or Girl?

10
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6. Glands and Hormones

6.1 Definition

• Glands are groups of specialised cells that release 
certain substances.

• Hormones are the chemicals that are responsible for 
certain changes in the body. 

• These hormones are produced in the gland and are 
then released into the bloodstream whereby the 
circulatory system carries it to the target site.

6.2 Hormones released during puberty

Estrogen and 
Progesterone

Controls Controls

Testosterone

Stimulate 
changes in 

body

Pituitary Gland
(Master gland)

TestesOvaries

11
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7. Endocrine Glands

Pituitary Gland

• The pituitary secretes 
many hormones that 
stimulates other 
endocrine glands to 
release its secretion.

Thyroid Gland
• Thyroid gland is a 

butterfly shaped gland 
located in the throat 
region.

• Secretes thyroxine 
hormone.

Adrenal Gland
• The adrenal gland is 

located on top of 
kidneys.

• Secretes adrenaline 
hormone when pituitary 
gland sends signal to it.

Pancreas
• Regulates blood sugar 

level in the body.
• Insulin helps the cells to 

take up glucose from the 
blood, this decreases 
blood glucose level

12
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8. Metamorphosis

• Transformation of a larva into an adult frog through a 
series of continuous changes is called metamorphosis.

• In frogs, this transformation is controlled by thyroxine 
which is released from thyroid gland.

• In the case of tadpoles, the thyroxine level is lowest while 
it is highest when the froglet becomes an adult frog.

Tadpole Adult frogFroglet

8.1 Role of Hormones in Metamorphosis

13
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9. Reproductive Health

• The physical and mental well being of an individual is 
regarded as an individual’s health. 

• To keep the body healthy, every human being, at any 
age, needs to have a balanced diet. The person must 
also observe personal hygiene and undertake adequate 
physical exercise.

9.1 Introduction to Health

9.2 Balanced diet

• A balanced diet means that the meals include 
proteins, carbohydrates, fats and vitamins in requisite 
proportions.

• Adolescents need right proportion of nutrients for 
proper growth and development.

Carbohydrates Proteins

Fats

Roughage

Water
Components 

of Food

Minerals

Vitamins

14
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9. Reproductive Health

9.3 Personal Hygiene

• Every teenage should maintain cleanliness.
• If cleanliness is not maintained there are chances of 

catching bacterial infection. 

Brush teeth Wash hands Regular shower

Change sanitary padWear clean clothes

9.4 Physical exercise

• Walking and playing in fresh air keeps the body fit 
and healthy. All young boys and girls should take 
walks, exercise and play outdoor games. 

Exercise regularly Positive mindsetGood sleep
15
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9. Reproductive Health

9.5 Drug awareness

• Drugs are addictive. If you take them once, you feel 
like taking them again and again.

• They harm the body in the long run. They ruin health 
and happiness.

9.6 AIDS

Say no to cigarette Say no to alcoholSay no to drugs

Pathogen- Human 
Immunodeficiency Virus 

Sexual Contact Pregnancy

Blood Transfusion Sharing of needles

Modes Of Transmission

Organ affected- Immune 
system

16
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Force and Pressure

Class Notes

Grade 08
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Topics to be Covered

1

2

4

5

3

Understanding Force

1.1 Push and Pull
1.2 Force as an Interaction 
between Bodies

2.1 Contact Force
2.2 Non-contact Force

Types of Force

4.1 Finding Net Force
4.2 Balanced and 
Unbalanced Forces

Net Force

5.1 Pressure
5.2 Liquid Pressure
5.3 Gaseous and Atmospheric 
Pressure

Pressure

Effects of Force

106101
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Force and Pressure

Mind Map

Contact 
Force

Non-contact 
Force

Muscular 
Force

Frictional 
Force

Magnetic
Force

Gravitational
Force

Effects of 
Force

Change in 
State of Rest 

or Motion

Force as 
Push or 

Pull

Liquid 
Pressure

Atmospheric 
Pressure

Electrostatic
Force

Pressure

Pressure =
Force

Area

Change in 
Speed

Change in 
Direction

Change in 
Shape
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Force

PushPull

• The SI unit of force is newton (N).

• At least two objects must interact for a force to come into 
play. For example, to push a trolley, a person has to
interact with the trolley.

Examples of pushing force:
• Pushing a trolley
• Force on keys while typing
• Inserting a plug in a socket

Examples of pulling force:
• Opening curtains
• Drawing water from a well
• Opening a drawer

A force is a push or pull acting on an object.

108103
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Types of Force

Forces are broadly classified into two types: Contact forces 
and Non-contact forces.

Contact Forces

A force which requires physical contact between bodies and 
cannot act from a distance is called a contact force.

Muscular Force Frictional Force

Non-contact Forces

A force which can be exerted from a distance without any 
physical contact is called a non-contact force.

Friction

Muscular force is the 
force exerted by the action 
of muscles.

Friction a force that opposes 
slipping or relative motion 
between surfaces in contact.

Gravitational Force

Gravitational force is an attractive force that exists 
between any two bodies having mass. 109104
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Magnetic Force Electrostatic Force

Effects of Force

Change in 
state of rest 
or motion

Change 
in direction

Change in 
shape

Magnetic force is the 
force exerted by a magnet 
on another magnet 
or magnetic material.

It can be attractive or 
repulsive in nature.

Examples -
Change in state of rest or motion – A fielder catching a ball
Change in speed – A car slowing down on application of brakes
Change in direction – A car taking a U turn
Change in shape – Kneading dough

Change in 
speed

Electrostatic force is 
a force due to electric 
charge particles at 
rest.

It can be attractive or 
repulsive in nature.

110105
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+ =

Net Force

Balanced Forces

Net force = 0 Net force ≠ 0

Net force: Sum of the two applied forces

Net force: Difference between the two applied forces

+ =

Unbalanced Forces

111106
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Pressure

Acts on the walls of 
the container

Equal at the same 
depth

Increases with 
depth

Liquid Pressure

• Pressure is defined as perpendicular force acting on a unit area.

• SI Unit → pascal (Pa)

• 1 Pa = 1 N/m2 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =
𝐹𝑜𝑟𝑐𝑒

𝐴𝑟𝑒𝑎

Formula

Just like solids, liquids also exert pressure. Following are the 
properties of liquid pressure:

112107
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Atmospheric Pressure

• The gaseous envelope which surrounds the earth is known 
as the atmosphere.

• The weight of the air column over a unit area of Earth’s 
surface is known as atmospheric pressure.

• Atmospheric pressure decreases with altitude.

• Generally, atmospheric pressure is measured in atm.

1 atm = 105 Pa

A straw uses atmospheric 
pressure for its working. One end 
of the straw is dipped in the 
liquid. When we suck at the other 
end of the straw, air pressure 
inside the straw reduces. But the 
pressure on the free surface of 
the liquid is equal to the 
atmospheric pressure. This 
difference in pressure pushes the 
liquid up the straw.

Gaseous Pressure

Gases also exert pressure. For example: a 
balloon bursts when we blow excess air into 
it.

113108
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Friction

Class Notes

Grade 08
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Topics to be Covered

1

2

3

4

Introduction to Friction

2.1 Interlocking of Irregularities
2.2 Bond Formation

Causes of Friction

3.1 Nature of Surfaces
3.2 Pressing Force

Factors affecting Friction

4.1 Static Friction
4.2 Sliding Friction
4.3 Rolling Friction
4.4 Comparison of Types of Friction

Types of Friction

115110
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Topics to be Covered

6

7

Changing Friction 

6.1 Increasing Friction
6.2 Decreasing Friction

7.1 Introduction
7.2 Factors affecting Fluid Friction

Fluid Friction

5
5.1 As a Friend
5.2 As a Foe

Friction: A Necessary Evil

116111
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Mind Map

Interlocking 
of 

Irregularities

Causes

Fluid 
Friction

Drag Force

As a Friend As a Foe

Friction: A 
Necessary 

Evil

Nature of 
Surfaces

Pressing 
Force

Factors 
Affecting
Friction

Static

Sliding

Types

Decreasing 
Friction

Increasing 
Friction

Changing 
Friction

Friction

Rolling

Bond 
Formation

Factors 
affecting Drag 
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1. Introduction to Friction

Friction is a force which opposes relative motion 
between two surfaces in contact.

It is a type of contact force.

For example, when we try to push a heavy block kept 
on ground by applying some force, it does not move 
because friction acts on the block in the opposite 
direction.
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2. Causes of Friction

Interlocking of Irregularities

Image 01

Image 02

Bond Formation

When we look under a microscope, even smooth looking 
surfaces have irregularities present on them. These 
irregularities get interlocked and offer resistance when the 
surfaces try to move relative to each other.

2.1 Interlocking of Irregularities

When two surfaces are close to each other, weak bonds are 
formed between them. This also offers friction between the 
surfaces.

2.2 Bond Formation
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3. Factors affecting Friction

Smooth Surfaces 
- Less Friction

Rough Surfaces 
- More Friction

Friction depends on the nature of surfaces in 
contact. Smooth surfaces have fewer irregularities 
and interlock less strongly compared to rough 
surfaces. Hence, friction is generally less if surfaces 
are smooth.

3.1 Nature of Surfaces in Contact

If surfaces are pressed harder against each other, 
friction is more. This is because the irregularities get 
interlocked more strongly when the pressing force is 
more.

3.2 Pressing Force

Less Pressing Force 
- Less Friction

More Pressing Force 
- More Friction

F1F2
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4. Types of Friction

Static friction is a force 
that keeps an object at 
rest when we try to 
move it by applying an 
external force. With an 
increase in applied force, 
static friction increases 
to a limit, beyond which 
slipping starts.

4.1 Static Friction

When a body begins to 
slide on the surface, the 
force exerted by the 
surface on the object is 
called sliding friction or 
kinetic friction.

4.2 Sliding Friction

Direction 
of friction

Direction 
of friction

Direction 
of motion
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.

4.3 Rolling Friction

Static 
Friction

Sliding 
Friction

Rolling 
Friction

4. Types of Friction

4.4 Comparison of Types of Friction

In general, static friction is greater than sliding 
friction which in turn is greater than rolling 
friction between two surfaces.

> >

Rolling friction acts when 
an object rolls over a 

surface. In rolling, the 
surfaces in contact 
don't rub against each 
other as they do while 
sliding.
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5. Friction: A Necessary Evil

Friction can both act as a friend and a foe.

In some situations, 
friction is desirable. For 
example, it enables us to 
hold objects, write using 
a chalk or light a 
matchstick.

5.1 As a friend

In other scenarios, 
friction is undesirable. For 
example, it causes wear 
and tear of shoes and 
tyres, reduces efficiency 
of machines because of 
heat loss, etc.

5.2 As a foe
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6. Changing Friction

In some situations, friction is desirable whereas in 
others, it is undesirable. Accordingly, we need to 
increase or decrease friction.

Friction is favorable for 
getting better grip on 
roads, hence tyres are 
provided with treads. 
Similarly, bats have grips 
on the handle to 
increase friction.

6.1 Increasing Friction

To reduce friction 
between sliding parts, we 
use ball bearings. 
Similarly, the use of 
lubricants between 
machine parts reduces 
friction.

6.2 Decreasing Friction
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7. Fluid Friction

Air Drag Water Drag

• Fluids (liquids and gases) also offer friction when 
there is relative motion of an object through the 
fluid.

• The frictional force exerted by the fluids is called 
fluid friction or drag.

• For example, an aircraft experiences drag while 
flying, a deep-sea diver experiences water drag, 
etc.

7.1 Introduction
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7. Fluid Friction

.

7.2 Factors affecting Fluid Friction

More Speed -
More Drag

Less Speed -
Less Drag

Fluid friction is affected by the following factors: 

Relative Speed of Object with respect to Medium

Fluid friction on an object moving through a fluid 
depends on its relative speed with respect to the 
fluid. More the relative speed, more is the drag. For 
example, rockets might catch fire while re-entering 
the atmosphere with high speeds whereas 
passenger planes don’t catch fire because of their 
lower speeds
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Fluid friction also 
depends upon nature of 
the fluid. Denser the 
fluid, more is the drag. 
For example, drag 
offered by honey is more 
than that offered by 
water.

Nature of the Medium

Thin Fluid – Less Drag

Thick Fluid – More Drag

Fluid friction depends on 
shape of the object as 
well. Streamlined bodies 
experience less drag as 
compared to non-
streamlined bodies.

Shape of the Object

7. Fluid Friction
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Topics to be Covered

1

2

3

4

Production of Sound

1.1 Sound Production in Different Instruments

1.2 Sound Production in Humans

Propagation of Sound

Hearing Process

4.1 Wavelength

4.2 Amplitude

4.3 Time Period

4.4 Frequency

Characteristics of Sound

5 Audible and Inaudible Sounds

6 Noise and Music

6.1 Noise Pollution
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Mind Map

Production Propagation

Noise and 
Music

Characteristics

Hearing 
Process

Sound by 
Instruments

Sound by 
Humans

Sound

Loudness Pitch

Time 
PeriodWavelength Amplitude Frequency
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1. Production of Sound 

Sound is a form of energy which is produced by vibrating 

objects.

1.1 Sound Production in Different Instruments

Guitar:

Due to vibration of strings

Dholak:

Due to vibration of membranes

Sitar:

Due to vibration of strings

Flute:

Due to vibration of air 

column
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1. Production of Sound 

1.2 Sound Production in Humans

• In humans, sound is produced by the voice box or the 

larynx.

• It is at the upper end of the windpipe. Two vocal cords 

are stretched across the voice box or larynx in such a 

way that it leaves a narrow slit between them for the 

passage of air.

• When the lungs force air through the slit, the vocal 

cords vibrate, thus producing sound.

Vocal cords
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2. Propagation of Sound 

Sound propagates in air as a series of compressions and 

rarefactions.

• Let's take the example of a vibrating tuning fork. When 

it moves forward, it pushes and compresses the air in 

front of it, creating a region of high pressure. This 

region is called compression.

• When the vibrating body moves backward, it creates a 

region of low pressure called rarefaction.

• As the object moves back and forth rapidly, a series of 

compressions and rarefactions are created in air. This is 

how sound propagates.

Compression Rarefaction
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2. Propagation of Sound 

• Sound requires a medium for propagation. It cannot 

travel through a vacuum because the vacuum has no 

medium which can carry the sound energy.

• Sound can travel through solids, liquids and gases. Its 

speed is maximum in solids, followed by liquids and 

then gases.

In Solids:

Speed is maximum.

In Liquids:

Speed is more than 

gases but less than 

solids.

In Gases:

Speed is minimum.
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3. Hearing Process

• The outer part of the ear called pinna helps in collecting 

the sound and funnels it into the eardrum through the 

ear canal.

• Eardrum starts vibrating in a response to the incoming 

sound.

• Three little bones present in the middle ear increase the 

strength of the sound and pass the vibrations to the 

cochlea, where these vibrations are converted into 

electrical impulses. These impulses are then sent to the 

brain by the auditory nerves.

• Finally, the brain senses these impulses as sound.

Eardrum Cochlea

Auditory 

canal

Auditory 

nervesPinna
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4. Characteristics of Sound

• Wavelength is the distance between any two 

consecutive crests or troughs. 

• The S.I. unit of wavelength is metre (m).

4.1 Wavelength

Wave trough

Wavelength Wave crest

Amplitude

Compression Rarefaction

• The propagation of sound can be represented in the 

form of a wave.

• The region of higher pressure or compression is 

represented as crest and the region of lower pressure 

or rarefaction is represented as trough.
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4. Characteristics of Sound

• The maximum displacement (or distance) of a crest or a 

trough from the mean position is called amplitude.

• Its SI unit is metre (m).

Loudness:

• Loudness is the characteristic by which a loud sound 

can be distinguished from a feeble sound.

• It depends on the amplitude of the sound wave. More 

the amplitude, louder is the sound.

• It is measured in decibel (dB).

4.2 Amplitude

Loud sound

Soft sound

4.3 Time Period

• Time period is the time required to produce one 

complete wave or oscillation.

• Its SI unit is second (s).
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4. Characteristics of Sound

• Frequency is the number of waves or oscillations 

produced in one second.

• The SI unit of frequency is hertz (Hz).

Pitch:

• Pitch is the characteristic by which a shrill sound can be 

distinguished from a flat sound.

• It depends on the frequency of the sound wave.

• Low frequency implies low pitched sound and high 

frequency implies high pitched sound.

4.4 Frequency

High pitch

Low pitch

Frequency =
Time period

1
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5. Audible and Inaudible Sounds

• Our ears can hear sound in a particular range only.

• Sound having frequency roughly ranging from 20 Hz to 

20,000 Hz lies in the audible range. In this range we 

can hear the sound.

• Sound having a frequency of less than 20 Hz is called 

infrasound and sound having a frequency of more 

than 20,000 Hz is called ultrasound. These 

frequencies are inaudible to us.

• Unlike humans, animals have different audible range of 

hearing. For example: elephants can hear sound of 

frequency less than 20 Hz and bats can hear sound of 

frequency even more than 20 kHz.

For 

Humans

20 Hz 20,000 Hz< 20 Hz > 20,000 Hz

Infrasound UltrasoundAudible 

sound
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6. Noise and Music

• The presence of excessive or unwanted sounds in the 

environment is called noise pollution.

• In cities, unnecessary honking and noise coming from 

vehicles are the major sources of noise pollution.

6.1 Noise Pollution

• Apart from that, music speakers operating at high 

volumes, noisy machinery, etc. also contribute to 

noise pollution.

• Noise is any unwanted or unpleasant sound while music 

is a sound that produces a pleasing sensation.

Honking of vehicles

Speaker on high volume

140135

BYJU
'S



6. Noise and Music

Hazards of Noise Pollution:

Methods to reduce Noise Pollution:

Headache

HypertensionHearing loss

Sleeplessness

Planting trees Lubricating machines

6.1 Noise Pollution
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Topics to be Covered

1 Electrical Conductivity

1. Testers

2. Good conductors

3. Poor conductors

2

3

4

Chemical Effects of 

Electric Current

Electrical Conductivity 

of Liquids

1. Applications of electroplating
2. Purification of copper

Electroplating

1. Electrodes and electrolytes

2. Chemical effects
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1. Electrical Conductivity

Electrical conductivity is the ability of a material to 

conduct electric current.

Based on electrical conductivity, materials are 

classified as: good conductors and poor conductors.

To check whether a material is a good conductor or a

poor conductor of electricity, we use a tester circuit.

1.1 Testers

• A tester is an electrical equipment that is used to 

check the presence of electric current in a circuit 

using an indicator.

• The indicator can be a bulb, an LED, a buzzer, or a 

magnetic compass.

LED Cell

Object to be 
tested

• Using an LED is preferred over a bulb as the LED 

glows even when for weak current in the circuit.
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1. Electrical Conductivity

Wood Paper Glass

Iron Steel Copper

1.2 Good conductors

• These materials allow electric current to pass through

them easily.

• They have high electrical conductivity.

Examples:

1.3 Poor conductors

• These materials do not allow electric current to pass 

through them easily.

• They have low electrical conductivity.

Examples:
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2. Electrical conductivity of 

Liquids

• Just like solids, some liquids are good conductors 

while others are poor conductors of electricity.

• Water from sources such as taps, hand pumps, 

wells, etc. and rainwater are good conductors as 

they contain dissolved mineral salts. Lemon juice, 

milk and vinegar are also good conductors as these 

contain acids.

• Liquids such as sugar solution, kerosene and 

cooking oil are poor conductors. Distilled water is 

also a poor conductor as it is devoid of any mineral 

salts.

Good conductors

Tap

water

Lemon

juice
Vinegar

Poor conductors

Kerosene
Distilled

water
Oil
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2. Electrical conductivity of 

Liquids

• Most liquids that conduct electricity are solutions of

acids, bases or salts.

• Water in its pure(distilled) form is a poor conductor of 

electricity. Adding acids, bases, or salts in distilled water 

allows the passage of electric current and turns the 

solution into a good conductor of electricity.

• Generally, liquids have a lower conductivity as 

compared to solids. To test conductivity of liquids, a 

tester with an LED is preferred. Moreover, instead of 

using a cell, a battery which is a combination of cells is 

preferred.
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3. Chemical Effects of 

Electric Current

3.1 Electrodes and electrolytes

• An electrode is a conductor that is used to make 

electrical contact with non-metallic parts (in our case 

liquids) of the circuit. A carbon rod or an iron nail can 

be used as an electrode.

• The electrode connected to the positive terminal of 

the battery is called anode while the electrode 

connected to the negative terminal is called cathode.

• An electrolyte is a conducting solution in which the 

electrodes are placed. It can be a solution of an acid, 

base or salt.

Electrodes

Electrolyte
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3. Chemical Effects of 

Electric Current

3.2 Chemical effects

• The passage of an electric current through

a conducting solution causes chemical reactions. As a 
result, the following chemical effects can be observed:

✓ Formation of gas bubbles at electrodes

✓ Change in colour of the electrolyte

✓ Deposition of metals at electrodes

• When electricity is passed through water, bubbles of 

oxygen and hydrogen are produced. Oxygen bubbles 

are formed at the electrode connected to the positive 

terminal of the battery while hydrogen bubbles are 

formed at the electrode connected to the negative 

terminal. This process of breaking of water into 

oxygen and hydrogen is called electrolysis of water.

H2

+
O2

-
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3. Chemical Effects of 

Electric Current

• When electricity is passed through copper sulphate 

solution using copper electrodes, a deposition of 

copper is seen on the negative electrode.

3.2 Chemical effects

• When an electric current is passed through a potato, a 

greenish-blue spot is formed around the wire 

connected to the positive terminal of the battery. This 

can be used to identify the positive terminal of a cell or 

battery concealed in a box.

CuSO4
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4. Electroplating

It is the process of depositing a layer of a desired metal 

on another material by means of electricity.

• In electroplating, an inferior metal (which can be 

affected by atmospheric humidity, CO2, etc.) is coated 

with a superior metal (which is generally less reactive).

• The superior metal is connected to the positive terminal 

of the battery while the inferior metal is connected to 

the negative terminal. The electrolyte must be a salt 

solution of the metal that is to be deposited.

• If we want to electroplate zinc on iron, zinc is used as 

anode while iron as cathode. Zinc sulphate solution can 

be taken as electrolyte. On passing current through the 

electrolyte, free zinc in the electrolyte gets drawn to the 

cathode and gets deposited on it. From the other 

electrode, an equal amount of zinc gets dissolved in the 

solution and the process continues.

Inferior metal  
(cathode)

Electrolyte 
(Superior metal salt  

solution)

Superior metal  
(anode)
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4. Electroplating

4.1 Applications of electroplating

• Chromium plating is done on objects such as car parts, 

taps, gas burners, wheel rims, etc. Chromium has a 

shiny appearance and does not corrode.

• Gold and silver are electroplated on less expensive 

metals. This is used to make ornaments, medals, etc.

• For storing food, iron cans are electroplated with tin. Tin 

is less reactive and prevents the food from coming in 

direct contact with iron.

• A coating of zinc is added on iron (in automobiles and 

bridges) to protect it from corrosion and formation of 

rust.

• Electroplating is also used for purification of metals 

such as copper. Presence of impurities can decrease 

the electrical conductivity of copper and is not desirable.

Prevents scratches Prevents corrosionMakes objects shiny
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4. Electroplating

Pure copper  
plate 

(Cathode)

Copper sulphate  
Solution

Impure Copper  
plate

(Anode)

Cu2+

4CuSO (aq)

+ -

Cu2+
SO42-

4.2 Purification of copper

• To purify copper, an aqueous solution of copper 

sulphate is taken as the electrolyte. This contains 

copper and sulphate ions.

• The anode(positive electrode) is made from impure 

copper and the cathode(negative electrode) is made 

from pure copper.

• When electric current passes through the electrolyte, 

free copper gets drawn to the cathode and gets 

deposited on it. From the other electrode, an equal 

amount of copper gets dissolved in the solution. 

Through this process, pure copper is obtained at the 

cathode.
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