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Science is research-based knowledge, practice-based skill and inquiry-based approach to

investigate and learn further through scientific method. The key activities involved in scientific
method are observation, experimentation and deduction. Technology is applicatiop gf scientific
knowledge for solving daily life problems, making arduous works easy and impr&maliw of
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horizons and adopt scientific method to learn science.

The inquiries and activities of scientific method involve obserwperimemations and

conclusions. Hypothesis, theory and principle, etc., are the K ntal stages in scientific

research.
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What are
cells and where
do they come
from?
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e Recognize cells as the basi
are organized mto t org organ
e Arrange and rank.different levels lIElceliular
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s Relatet ctures of some common cells
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ts will be able to:

Identify the structures present in an animal cell and
plant cell as seen under a simple microscope and
relate them to their functions (only cell membrane,
cytoplasm, nucleus, cell wall, chloroplast, mitochondria
and vacuole).

e Describe the similarities and differences between the
structures of plant and animal cells. Sketch the animal
and plant cells and label key organelles in each.

to their functions. o Compare and contrast an animal cell and plant cell by
_ preparing slides using onion peels and cheek cells.
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Recall what you have learnt in previous classes

Different body parts (organs) of animals and plants perform different functions. Our brain controls
all the functions of our body. Heart pumps blood throughout the body. Stomach facilitates
digestion of food. Liver produces chemicals (enzymes) which speed up digestion of food. Lungs
conduct the exchange of gases. Kidneys help us to get rid of wastes. Roots in plants absorb water
and nutrients from soil. Stem supports the plants and leaves facilitate in making food (Figure 1.1).

Stem

Root

Intestine Iad%
Figure 1.1 Diqut orga{| man body and a plant
@Actlwty 1.1 Assessmel@

@ N
Write 'C' against correctand 'I' aﬁ?mcor statement in middle column. Also correct the incorrect statement

and write itin the next CO|UI\
Co Incorrect -\\- Cc/1 Correct statement

Different org ;ammals and plants have
different sh&&

Different org\a\s of animals and plants perform
same functions (jobs).

Roots in plants absorb water and minerals from
the soil.

%

229 Activity 1.2 Light Microscope [JJJ

° Look at the picture of a light microscope. Itis an instrument used to see very small things which are not seen
with naked eyes.

. 2D -




Eyepiece )
Body tube
Coarse adjusl*n; screw
Objective lenses : ;djustment screw
Arm
Base
D Request your teacher explam@nt D @ fe microscope and make you learn how to use it.
L o

Here in this chapter, w A@Sna 0@1 basmstructuralandfunctlonalumtsofllvmg bodies.

[T |

Think and disc @Iyourteacherand classmates:
° ricks?
e How afe bricks organized in building your home?

e Do the bricks eat food, breathe in air, grow and reproduce?
T | | T |
T ——
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e What are the basic units that build up bodies of living organisms, i.e., plants, animals and
microorganisms?

1.1 CELLS

The concept of cell has been taken from the cells of a honeycomb & }
consisting of numerous small boxes/rooms (Figure 1.2)

A cell is defined as the structural as well as functional unit of the
living organisms. An adult animal or plant consists of trillions of
cells. There are about 50 to 60 trillion cells in an adult human body. (5588
Cells are too small to see through naked eyes. Microscopic ’z’"-. '-

structures of plant and animal cells are shown below (Figure 1.3).

Golgi complex 1.2 Cells in a honeycomb
Chloroplast Cell wall

. Centrioles
Ribosomes

Endoplasmic

Endoplasmic ;
_ reticulum

reticulum

Golgi complex

Animal Cell

ure 1.3 Microscopic structures of a plant cell and an animal cell

1.1.1 Cell lqanelles

Different res or parts of the cells are called cell organelles. Some common cell organelles
as seen under light microscope and their functions are as follows:
Cell wall
. . Cell wall
CIeII waHI is pr;esen"c mdtltw)e cells of Chloroplast cell
s e
P ants, algae, ungl.an acteria. It Nucleus membrane
is not present in animal cells. It VEeUGIE
makes the outer covering of the Cytoplasm

cells. In plant cells, it is mainly
composed of cellulose. It supports
the cell and maintains its shape.

Mitochondrion

Figure 1.4 Cell wall and cell membrane in a plant cell
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Cellmembrane

In animal cells, the outermost covering of the cell is called cell membrane. It is partially permeable
and is also called plasma membrane. It separates the interior of the cells from the outer
environment. In plant cell, it is found inside the cell wall (Figure 1.4). Cell membrane is composed

of lipids and proteins. Things enter or leave the cell by passing across the cell membrane.

Nucleus

Nucleus is the most important cell
organelle. In animal cells, it is located
almost in the centre of the cell
(Figure 1.5). In plant cells, a large
vacuole pushes it to one side of the
cell. Nucleus acts as brain of the cell
and controls all its functions. Nucleus
is also bounded by a membrane
called nuclear membrane. The
material inside the nucleus is called
nucleoplasm. Nucleoplasm contains
thread like structures called
chromosomes. Chromosomes are
made up of DNA and protein.

You will learn about DNA in detail i
darkly coloured areas called nu

Cytoplasm ’\6
The content of the Qc er

membrane is call

semi-viscous that mainly consists cell.
of water, s nd proteins, etc. Most of
the cell functions take place in cytoplasm.

It facilitates the cell organelles floating in

it to function properly.

Chloroplast

sink
ol

cytoplasm. Nt is a

Vacuole

Golgi Ribosomes

complex
Cytoplasm
Endoplasmic
reticulum
Centrioles
Nucleus
Nucleolus

Nuclear

MUO
Q membrane
& \e 1.5 Nucleus in an animal cell

er clg sy%fhe nucleus also contains one or more small
cleolus).
Do you know?'

i ; R
Endoplasmic reticulum is a network of tubular membranes
present in the cytoplasm of the cell. These are involved in
transport of materials from one place to another in the

e Ribosomes are tiny structures in the cytoplasm which play
importantrole in making proteins from amino acids.

e Centrioles are two cylindrical bodies found close to each
other near the nucleus in an animal cell. These are not
found in plant cell. They play an important role by moving
towards the opposite poles of the nucleus at the time of

b cell division. )

Plant cells have chloroplasts containing green pigment called chlorophyll (Figure 1.6). This is
the reason that the parts of the plants with chloroplasts in their cells look green. Chlorophyll
absorbs energy from sunlight which is used in photosynthesis for production of food. Chloroplasts
are thus called food producers in plant cells. Chloroplasts are not present in animal cells.



Cuticle
Upper Epidermis

Chloroplast

Nucleus
Vacuole
Cell wall

Figure 1.6 Chloroplast in-pié”t

Mitochondria

Mitochondria are rod shaped and double membran«h organelles present in the cytoplasm
of a cell (Figure 1.7). The inner membrane iff mifochondria has finger like structures called

cristae. Mitochondria are known as powe@ tors in the cells. This is because, energy
producing reactions are taking place in th hon ring respiration, oxygen reacts with

food to produce energy. g (b.
Nucleolus op!a%

Mitochondrion

Inner membrane

Outer
membrane.

Cristae

Golgi complex  cell membrane

Figure 1.7 Mitochondrion in an animal cell
Vacuole
Cytoplasm of a plant cell contains a large organelle filled with water, food molecules and many
other substances called vacuole. It helps to maintain the shape of plant cell. It helps the plants in
growth. Animal cell contains many small vacuoles that store nutrients. Vacuoles can also store
waste products to keep rest of the cell protected from their poisonous effects.
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() mintcTanic Y

Write what you think about and learn from the Figure given below:

Sun Food

Chloroplast

Energy

produced

7 from food in
= the cells of

living

bodies

(erte your comments on your noteboﬁgque%r teacher to check and correct your commentsb

*

@Acthﬁty 1.3 Compare ontr.

e Examine the st&@&ren

in Figure 1.3.
e Describe ilarities and
differ c@geen an animal
and tcell.
. P

_@Aﬂivﬁty 1.4 Microscopic study [JJJ

Teacher Guide

Facilitate students as under:

e Provide prepared slides of animal and plant cells and help them
examine these cells under light microscope.

e Help them sketch animal and plant cells and label key organelles in
each.

Ne
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_@ Informative .

% Uni means one or single. Unicellular
means single celled. Some organisms
like bacteria, amoeba, euglena,
paramecium and chlamydomonas, etc.
are single celled organisms. These
single cells can perform all the
functions of their life independently,
i.e., they can move, they can get food;
they can breathe, grow and reproduce.
Such organisms are called unicellular
organisms.

% Multicellular organisms are those
whose bodies consist of many cells.
Animals and plants are the examples of
multicellular organisms.

@ Activity 1.5 Microscopic study ' (- 1

Bacterj

Chlamydomonas

Teacher Guide QV ]
Facilitate students as under: &
¢ Take adrop of water from a pond and puti he %
glass slide. Q
e Examine the unicellular orgam sent jn 0&
drop of pond water. K
e Drawsketches of the org@& you @;
. J

ﬁctiom human body cells

structures or parts in human body are different in their shapes (Figure 1.8).
Differents lIs perform different functions.

Muscle cellsyare long and cylindrical. Their cylindrical shape helps them contract and relax to
produce movement. Nerve cells or neurons are long and branched. They send messages from
one part of the body to another. Red blood cells are disc shaped and filled with red coloured
pigment ‘haemoglobin’. Haemoglobin can attach oxygen or carbon dioxide. Due to
haemoglobin, red blood cells take up oxygen from lungs and transport it to all the other body cells.
On the other side red blood cells take up carbon dioxide from all the body cells and carry it to the
lungs for its removal from the body. White blood cells are irregular in shapes. They help the body
fight infection and other diseases. Epithelial cells are flat tile-shaped or cube-shaped. They are
used to form sheets or layers, e.g., outermost layer of skin or inner lining of the intestine. Bone
cells are flat, short and irregular in shape. They give shape and provide support to body parts.

. _—

1.1.2 Shapesa
Cells forming di




Reproductive cells (sperms or eggs/ova) are used in sexual reproduction. We will learn about
sexual reproduction in plants in next chapter.

Red blood cell

| WIRYITg 'y

Epithelial cells
000
—_— A

| we T3S
ey @
( 0";:’"0
— White blood cell Muscle cell
Nerve cell

Figure 1.8 Different shaped ce urnan  body

1.1.3 Shapes and functions of plant cel

Cells forming different structures or parts in
cellsin the leaf of a plant as shown below (Fg‘ 1.9

e dlfferent in their shapes. Different shaped

) p{@n different functions.

le |I

Palisad
mesoph

Lower epidermis

Air space

Phloem cells Guard cells

Figure 1.9 Cells of different shapes in a plant leaf

Epidermal cells are tile-like, which form protective layers (upper epidermis and lower epidermis.
Mesophyll cells are elongated or irregularly shaped. Their function is to prepare food. Xylem cells
are tubular in shape used to conduct water. Phloem cells are also tubular in shape used for
transport of food. Guard cells are kidney shaped which form pores in leaves called stomata for



exchange of gases and removal of water.
1.1.4 Levels of cellular organization
In multicellular organisms, cells with similar shapes and structures are organized for doing a
particular job. Such an organization of cells is called tissue. Different tissues are organized for doing
related jobs. Such organization of tissues forms an organ. Different organs are linked in different
organ systems for performing different functions in the body of an organism (Figure 1.10).

Organism

|

Organ System

<4 Nerve
tissue
-

Mesophyll
T j\— T tissue
\ c " ﬁi o d i/“\\ g " ‘
e - !
- < Animal L gy 1
cell Plant cell
(Nerve cell) (Mesophyll cell)

-

Plant

Shoot
system

Figure 1.10 Cellular levels from cell to organ system

1.2 TISSUES
1.2.1 Plant Tissues

Plant cells are mostly rectangular in shape. Their shape is maintained due to rigid cell wall
surrounding them and a large vacuole in the cytoplasm. Similar cells group together to form a

tissue.

o



Epidermal Tissue

Outer protective layer in roots, stem and Palisade
mesophyll

leaves of plants is called epidermis. It is

Upper
¢ epidermis

'rMesophyll
- . o Spongy
formed by tile-like cells, which are joined ,o50pnyl

together to form single layered tissue called  yyjem

epidermis (Figure 1.11). The cells forming  Phloem

Mesophyll Tissue rmal tissue
Mesophyll tissue is also called photosynthetic tissue. It is specializeq@epa re food and remove
wastes. It is located between upper and lower epidermal layers i aves (Figure 1.11). Cells
forming mesophyll tissue are called mesophyll cells. Palisa n@p hyll cells are elongated and
tightly packed together forming a layer beneath the uppge&epidermis. These cells are rich in
chloroplasts and prepare food during photosynth pongy mesophyll cells are loosely
arranged with air spaces among them. Spongy me s located below the palisade layer and
above the lower epidermis. Photosynthesis also t@lace in spongy mesophyll cells.

<

Figure 1.11

Vascular Tissue

Vascular tissue is a complex tissue. It s\
consists of two types of cells caIIedO
xylem and phloem cells (Figure \
Xylem and phloem cells are td in
shape. Xylem cells form x&é tiss
which conducts wateryf

Sieve tube

=
&

roqt

leaves and phloem form m (@ Xylem water and SRR | iriiloam
tissue which tran food from leaves Figure 1.12 Xylem and phloem tissues in plants
to other part @e plant. Xylem and
phloemr llel in plant bodies.
@Aﬂivi 1.6 Preparing slides of onion cells '
Teacher Guide 1

Facilitate students:
e Manage the material, e.g., onion, needle, glass slide, cover slips,
blotting paper, dropper, microscope, iodine solution, water, etc. )
e Prepareaslide of onion layer (tissue) following the procedure as under:
Take a glass slide and put a water drop on its center. 7
2. Peel off a thin layer from onion and place it at the center of the slide on
water drop. Then, pour a little drop of iodine solution on the onion layer.
3. Placeacoverslip overthe onionlayer on glass slide.

Peeling onion skin




4.  Conduct a microscopic study of the cells in the tissue forming onion layer.
5. Drawthediagram of cells in onion layer tissue you examined.

_Scient_lfic lnves_tl_g_atlon'

Teacher Guide
Facilitate the students:
Conduct a research work using the facilities in school library or internet facility to:

e Learnaboutxylemand phloem with reference to their: " l

(a) location
(b) composition
() importance O

e Relate the structures of xylem and phloem to the function they perfornli‘@ant life.

> ¥
1.2.2 Animal Tissues /SQ)
|

Animal tissues include epithelial tissue, muscle tissue, n%ss e, blood tissue, etc.

Epithelial Tissue

Epithelial tissue consists of epithelial cells, whlc / _.L
packed closely to form flat sheets or layers. T

makes the surface layer of skin and inner lif] Qf the\Q) Ep|derm,s{ &L@’ ir:ini:
tubes or cavities in the body. Skin cells ar % Derm:s{ j’ _
and are tightly attached to one anot{( :
protective cover (skin) over the bo

uréﬁ;) Hypodermis{ M

Figure 1.13 Layers of human skin

Muscle Tissue

Muscle tissue consist S e [

(Figure 1.14). ThAave % W
contract and rela roduce mo ent. Cardiac muscle cell
Cardiac mus e heart make the

heart bea pump blood for its

circulation If¥the body. Skeletal muscles
cause movementin bones.

- (D

Skeletal muscle cell
Smooth muscles are present inside the
body to cause movement in different
organs.

: I ' Smooth muscle cell

Nervous tissue

ure 1.14 Muscle tissue ;
Each neuron has branched endings and a long fibre (Flgure 1.15). Neurons forms nervous tissue
to transmit messages from one part of the body to another.

. (12 -




Cell body— ? Cell body

h Axon l
- r— a ¥
.‘?“i A
M 2AlY
: Sensory neuron Sy

4
Dendrites = o
YA
!

Inter-
neuron

Motor neuron

i e
ﬁntes

Axon Cell b
Blood Tissue (Connective tissue) rigure 1.15 Nerve tissue +
Blood is a type of connective tissue consisting of blood «@
cells. Blood tissue consists of blood cells (Figure 1.16).
Blood circulates throughout the body to tran White <
different materials from one part of the body to afOthel blood cell
Red blood cells are round and flattened. They carfy o gen '

from lungs to the whole body cells. They aIs arbo e 8 \
dioxide from body cells to the lungs for ng |t\@ - .
White blood cells kill disease causmg Red ‘/.

make clots at injured parts to stop ble ¢ blood Platelet
Plasma helps the body recover mjx@:hstnbutes cel

nutrients, removes waste and pre@ |nfect[ Flgure 1.16 BI°°d tissue

ivity 1.7 P K 1 \h k cells
@Actmty i Q\Qﬂg%ﬂ(@c eek ce

Teacher Guid

Facilitate student w

e Manag arial, e.g. sterile cotton swabs, glass slide, plastic =~ Nuclear Cytoplasm
covervs|j sue papers, pipette or dropper, methylene blue membrane
solution, microscope, etc.

e Prepare a slide of human cheek cells following the procedure as
under:

Scrap inside of your mouth using a sterile cotton swab.
Smear the cotton swab on the glass slide.

Add a small drop of methylene blue solution on the specimen. Cell
Place a cover slip on the specimen. membrane
Remove the extra methylene blue solution by touching one side of the cover slip with tissue paper.
Observe the specimen under microscope.

Draw the sketch of the human cheek cells you examined under microscope.

N RN
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@ Scientific lnvest_ig_at'ion'

Facilitate students investigate different levels of cellular organization shown below:

: I

7 @lL‘ |
U

Root hair cell Tissue

O
@Qstem organism
1.3 ORGANS AND ORGAN SYSTEMS +

In higher plants and animals, different tissues are orga % doing related jobs. Such an

EE—

—_— e )

organization of tissues forms an organ. Different organ@inked to form an organ system.

1.3.1 Organs and organ systems in planb ]

Root and shoot system in plants

Root, stem, leaf and flower etc., are diﬁersﬂt%ans N@wts

(Figure 1.17). Root and its branches e r em in b?;;;g%
plants which absorbs water and nut@\ts frop the?soil. Stem,

its branches and flowers make’\go:xt@gm in plants. It )
supports the whole plantﬁ&tur vastular system for ]
conduction water an%l@ort o) @ and the reproduction L Root
system. é system

Q0

cieulc Investigation |
N .

Teacher Guide Internal

Structure of Leaf

Figure 1.17 Organs and organ systems in a plant

Facilitate students conduct research work as
under using library and internet facility:

» Study the internal structure of root,
Internal

stem and leaf. Structure of Stem

» Relate the internal structure of root,

stem and leaf to their functions.

Internal
Structure of Root

o 2




1.3.1 Organs and organ systems in human body

Different organ systems such as digestive system, breathing system, blood circulatory system and
excretory system consisting of different organs work together in human body to keep it alive
(Figure 1.18)

Salivary

Mouth glands

Pharynx

Oral cavity Oesophagus

Larynx

Lungs Bronchioles
Stomach
_ _ _ Small
Large intestine = B intestine

Rectum

Bronch Ai 2
roncnus FRE K 2\0 Digestive system

Left
kidney

Dorsal
aorta

Heart
Ureter

. Vessels
Urinary

bladder

Urethra

Excretory system Blood circulatory system

Figure 1.18 Different organ systems of human body



@ Inquiry 1.2 .

Think and discuss with your teacher and classmates, the functions of the organs involved in the following organ
systems inman.

1. Digestive system 2. Breathing system 3. Blood circulatory system 4. Excretory systm

7+ Activity 1.8 Assessment '

(i) List the tissues and organs involved to form root system in plants. i
L

Tissues Organs (\v
0\/
0
X

&Q)
£

Y

(ii) List the tissues and organs involved to f tsystemin plants.

Tissues \Q, Organs
Cs)\_ G,)(O‘

W KEYPOINTS P

« Thestructural as well as functional unit of the living organisms is called cell.
« Differentstructures or parts of the cells are called cell organelles.

« Similar cells are organized for doing a particular job. Such an organization of cells is called
tissue.

« Outer protective layerin roots, stem and leaves of plants is called epidermis. It is formed by tile-
like cells which are joined together to form single layered tissue called epidermal tissue.

» Epidermal tissue forming upper layer in the leaf structure is called upper epidermis and that
forming lower layer is called lower epidermis.

« Thecells forming epidermal tissue are called epidermal cells.

. _—



« Mesophylltissue is also called photosynthetic tissue. It is related to prepare food.
« Vasculartissue is acomplex tissue. It consists of two types of cells called xylem and phloem cells.

¢ Xylem and phloem cells are tubular in shape. Xylem cells form xylem tissue which conducts
water from roots to leaves and phloem cells form phloem tissue which transports food from
leaves to other parts of the plant.

» In epithelial tissue, cells are packed closely to form flat sheets or layers. This tissue makes the
surface layer of skin and inner linings of the tubes or cavities in human body.

« Muscle tissue consists of muscle cells which contract and relax to produﬁg&npvement in the
body.

« Neurons form nerve tissue. neuron cells have branched endings and @_:1 fibre. They transmit
messages from one part of the body to another.

- Different tissues are organized for doing related jobs. Such a@b&mzatlon of tissues forms an

organ &
« Differentorgans are linked in an organ system for a pagticulatfunction.

| o—uzs ¥

1.1 Encircle the correct option.

1. An animal cell has:

a. singlevacuole  b. tw manyvacuoles d. novacuole
- 4 Mitochondria are the an at playrolein:

a. proteinsynthe food production

G producmgene@omﬁh d. removing waste products
3 Chromosom -

a. chloropl us c. cellwall d. vacuole
4. Cellm anei sed of:

a. eins and lipi b. cellulose and lipids

£ lose and proteins d. lipids
5. ophyllis a pigment whose colour is:

red b. blue c. yellow d. green

6. Human skin is made of:

a. muscle tissue b. blood tissue

c. epidermaltissue d. epithelial tissue
= Oxygen is carried from lungs and supplied to the whole body by:

a. white blood cells b. redblood cells

c. platelets d. bonecells
8. Site forrespirationinacellis:

a. nucleus b. endoplasmicreticulum

c. chloroplast d. mitochondria



9. Water is conducted from roots to leaves by:
a. xylem b. phloem c. epidermis d. mesophyll
10. Kidneys perform functions related to:
a. digestive system b. breathing system
c. circulatory system d. excretory system
1.2  Giveshortanswers.
T Name the cell organelle that controls the whole cell activity.
2. Write the function of blood in human body. \E
B Enlist the organsinvolved in blood circulatory system in man.
4. Name the red coloured pigment present in red blood cells
1.3  Differentiate between:
1. Animal cell and plant cell 2. Cytopla nucleoplasm
8. Xylem and phloem 4. EpIK ssue and epithelial tissue
5; Root system and shoot system in plants
1.4  Constructed Response Questions &h
1. Relate the structures ofthe followingrwiththe functions they perform.
(a) Cell wall lls () Xylem

(d)  Phloem (e) x uolei @tcell

2. Identify the organlzatlon ofm@ su ollowing and state their functions:

$ Muscles and bones (b) Xylem and phloem

1.5 Investigate

1. Function of muscle tissues in:
(a) Heart (b) Stomach (©) Eye
2, Structure and functions of the following in plants:
(a) Epidermal tissue’ (b) Mesophyll tissue (©) Chloroplast
1.6 Project

Make a simple microscope using no cost / low cost material with the help of your teacher

and use it to examine the venation on plant leaves and different body parts of insects.

. _—



Where do
living things
come from?

How do parts

QK@

e Describe
reproduction
e Compare
reprodu
plan

VOCABULARY
__—2Species

diff Q'}

Q{.&n S

d contrast es of
sexual and asexual) in

_—"Gametes

| .
of the plan &

Why are flowers
important?

Distinguish between artificial and natural asexual
reproduction in plants. (Budding, grafting, Bulbs,
Tuber, Runners, cutting, and layering.)

Inquire how artificial propagation can lead to
better quality yield in agriculture.

_~°Pollination

___—CStamen o

A group of organisms
having a very large
number of similarities.

Reproductive cells
(sperms or eggs)

Transfer of pollen grains
from anther of stamen to
the stigma of the carpel

Male reproductive part
of the flower

__—"Carpel

__—"Zygote

_—Grafting

__—Tuber

Female reproductive
part of the flower.

The cell produced by the
fusion of gametes (sperm
and egg)

Artificial vegetative
propagation (asexual
reproduction) in plants.

An underground stem
which develops into new
plant asexually




Recall what you have learnt in previous classes

We have learnt about flowers which are reproductive organs in plants (Figure 2.1).
Stigma

Anther

Stamen Style Carpel

Figure 2.1 Structure @

Stamens are the male reproductive parts of a flo arpels are the female reproductive parts
of the flower. Male reproductive parts of an or, Vuroduce male gametes (sperms) and female
reproductive parts produce female game gs o In this chapter we will learn in detail,
the process of reproductionin plants.

x \

Write 'C" against correct and 'I'
statement and write itin the nex@

Correct /‘l@'r E c/1 Correct statement
Pollen grains produc d in the anther stamen are
female reproductn 5 containing female
reproductive t‘\ :

Eggs are %d in the ovule, developed in the
ovary (a part of the carpel) of a flower.

Sperm cells are also called male sex cells.

Ova or eggs are also called male sex cells.
N >

2.1 REPRODUCTION

Living organisms produce their offspring. The process by which living organisms produce
offspring is called reproduction. Reproduction is of two types, i.e., sexual reproduction and asexual
reproduction.

. e




2.1.1 Sexual Reproduction in Plants
Sexual reproduction is a process in which a sperm and egg fuse to form a zygote. Zygote develops
into embryo which after passing through many developmental stages forms a new organism.
Mostly, the flowering plants reproduce sexually.
Sexual reproduction in plants involves the following processes:

e Pollination e Fertilization e Seed formation » Seed germination

Pollination

Transfer of pollen grains from the anther of the
stamen to the stigma of the carpel is called
pollination (Figure 2.2). Transfer of pollen grains
from the anther of a flower to the stigma of the
same flower (A) or to the stigma of another flower
on the same plant (B) is called self-pollination. It
takes place in pea, cotton and tomato, etc.
Transfer of pollen grains from the anther of a
flower to the stigma of the flower on another plar{
of the same species is called cross-pollinati t
takes place in maize, papaya and rose, etc.

During pollination, pollen grains reach @stlg% e carpel. On the stigma, a pollen grain

(A & B) Self pollination, (C) Cross pollination
e 2.2 Pollination in flowering plants

germinates and forms a thin tube ¢ |:nollte containing two male gametes. Pollen tube
grows, passes down through st)ﬂ\a reafl\@

Stigma Pollen gra&

ovuleinthe ovary (Figure 2.3).

Micropyle

Pollen tube

Egg Polar
nuclei

Ovary—

Embryo sac

Figure 2.3 Transfer of male gamete to the female gamete

Fertilization

In the ovary, pollen tube enters an ovule and releases its sperms in it. One of the two sperms fuses
with the egg and forms zygote. This process is called fertilization. The other sperm fuses with two
polar nuclei in the ovule to form a triploid endosperm. This is called double fertilization. The
triploid endosperm develops to form a food source for the growing embryo.



Seed formation
After fertilization, sepals, petals and stamens dry up and fall. Zygote develops into embryo. The
ovule containing embryo forms seed. Ovary grows large and develops into a fruit. Fruit Protects
seed(s). During seed formation, the ovule containing embryo, expands. The embryo gradually
develops into cotyledon(s), plumule and radicle (Figure 2.4). Cotyledon contains food for the
embryo.

Cotyledon
Embryo Plumule

Radicle

@,
Figure 2.4 ’ ation
Seed dispersal

Seeds of some plants are dispersed or carriedQ@places through animals, wind and water, etc.
(Figure 2.5).

% Seed dispersal by water Seed dispersal by animal
Figure 2.5 Seed dispersal

Seed germi a& beed caat
Seeds a@r ormation are dispersed

through différent means or sown in the

soil for germination and grow into young
plant. As shown in the bean seed structure
(Figure 2.6), radicle germinates to form
root which grows into soil for water and
salt absorption. Hypocotyl part of the
plumule connects the plumule with o
radicle and epicotyl part of the plumule
germinates to grow as leaves and stem of

Epicotyle

Hypocotyle Plumule

Radicle

Cotyledon

Figure 2.6 Bean seed structure
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the shoot (Figure 2.7). Cotyledons form the first leaflets of seed. These leaflets provide food to the
growing roots and shoot till the new leaves appear on the stem.

New plant _ =¥

Seed _ _—
The seed is \' Epicotyle Firstleaves

dispersed

ditle
Figure 2.7 Germination of seed &"

(él“ )Sclenﬂﬂc lh\fe'stlgatlan.

Facilitate Students investigate as under:

(stamens) and female parts (carpels) are o}
plants in papaya. This is the reason it does
t ndergo self-pollination.

umber of ovules per ovary varies from plant to plant.
r nly one ovule per ovary in the maize plant.

oY

e Search and arrange the flowers of China rose.

e Countthe number of carpelsin a flower

T

Activity 2.3 Assessment . s\

Teacher Guide

Write 'C' against correctand 'I' agengs ect statéfpent in middle column. Also correct the incorrect statement
and write itin the next column. :é ?
Correct «I ect C/1 Correct statement
China rose flowers alwmve onl rpel.
e __ N
Sexual reproductiefiNgtolves male and female body

Male gamete¥ are formed in the ovule.

@ Activity 2.4 Pollination in plants .

Teacher Guide

Informative '

Facilitate students:

The birds and bats also

Discuss the ways of pollination in plants and brainstorm about the identification
pollinate plants.

of the characteristics of insect pollinated flowers, wind pollinated flowers and

water Pollinated flowers.




= B |
_'@ Activity 2.5 [JJ]

Teacher Guide
* Facilitate students asunder:
¢ Bring different flowersin classroom.

v' Observe and record as under:

v" Number of sepals colour of sepals

v" Number of petals colour of petals

v Number of stamens colour of stamens
v

Number of carpels colour of carpels : *

¢ Dissect different parts of each flower, examine and draw sketch of each part.

2.1.2 Asexual Reproductionin Plants
Asexual reproduction is a process of producing offspring/ yowpe ) which does not involve
fusion of male and female gametes and formation of zygote reproductionin plants is also
termed as vegetative propagation. This is because during this process, vegetative parts, i.e,
roots, stem and leaves of the parent plant can grow j w plants. Plants reproduce asexually
through natural vegetative propagation. New ts” can also be produced by artificial
vegetative propagation.

Natural vegetative propagation

Underground stems (bulb, tuber, etc.) an the runpﬁg’e the examples of natural vegetative
propagationin plants.

Bulb

An underground stem with th ves is

bulb (Figure 2.8). The leav ~Onion,
tulip, and daffodil h is an
outgrowth in the ce 0 th% alled bud,

which growsmto lant when btried in the soil.

Tuber
Tuber is a@rground thick stem of plant as in
th "whi

potato. It has eyes' which are actually buds. When
pieces of potato having eyes are buried in the soil,
new plants develop from them (Figure 2.9).

Runners

In some plants such as strawberry and grasses,
stems are spread horizontally above the ground.
These stems are called runners. Runners have
nodes where buds are present. New plants grow
from these buds (Figure 2.10).

Figure 2.10 Runner

. _—



Artificial vegetative propagation
Cutting, grafting, budding and layering are the examples of artificial vegetative propagation.

Cutting
In this process, a part of the plant such as stem having
buds on it is cut and planted in the soil (Figure 2.11).
After some days, buds on the underground part of the
cutting grow into roots and the buds on the areal part of
the cutting grow to form stem and leaves. Rose,
bougainvillea, sugar cane, etc., are the plants that can be
grown using this technique.

Layering
Layering is the process of artificial propagation of
plants during which a young branch of the plant is
bent to the ground and covered with moist soj
(Figure 2.12). After a few days, roots grow in the.sol
from the covered part of the branch. The’é‘ he

stem with the roots is called layer. The branc

< Figure 2.12 Layering

be cut from the parent plant.

Grafting 6\ (g

Grafting is a technique used tOJ tpfe rom a
plant with some other plant

q@a both
appear to begrownasasi & nt (Fwe .The

cut piece of the plant i d the plant to

%

which it is attached lled s . Tissues of both
these parts will s ’@ejomed together and grow into
new variety, éﬂ:}lant. The stock provides nutrients s
. Figure 2.13 Grafting
to the sci
Budding A

Budding is a technique likewise the grafting. In this
process, a bud is used as scion (Figure 2.14).

Grafting and budding techniques are successfully used
to get new varieties of mangoes and many other
woody and nursery plants. The processes need a great
deal of skill. Grafting and budding techniques give
hardness, drought-tolerance or disease resistance. Figure 2.14 Budding




@ Informative .

» Ginger plants grow from rhizome. A
rhizome is an underground stem having
nodes on it. The roots and leaves of the
young plant grow from the nodes on
rhizome.

» Some plants like Bryophyllum have buds on
the edges of their leaves. If such a leaf is
detached from the plant and falls on soil, the
buds on it may grow into new plant.

ophyllum plant‘

Ginger (Adrak)

Leaf
2.1.3 Advantages of Artificial Propagation O

Rapidly growing population has increased the demand of food@, vegetables, cereals and
flowers, etc. It is the artificial vegetative propagation techni @1 ch helps us to cope with the
heavy demand of food and other agricultural products. N&plants can be grown from single
plant using this technique. Itis helpful to: ) Do you khoW?!

« Produce better varieties of fruit and vegetables /\ Bamboo forests cover the huge

sin area. Often all the plants in the
bamboo forest are the offspring of
« Produce seedless fruits, e.g., oranges, ggap bana a single plant that is reproducing

« Combine good characteristics of two en J&x sin asexually.
anew plant. Q
Comparé a eﬁand sexual reproduction

« Growrequired food producing plants agai

Asexual repro \ Sexual reproduction
= - - -
¢ Gametes (spermsanw reno d. e Gametes are formed, which fuse to produce new
plant.

e Offspring hav@acter]stics of only one parent, e Offspring have the characteristics of both the

parent plants
= Larg@r of plants can be produced in short| ® Lessnumber of plants can be produced in a limited
time. time.

e  Offspring areidentical to the parent. s Offspring are notidentical to the parents.

(éﬁ )Scientiﬁc._lnvestigation.

Teacher Guide

Facilitate students investigate the scope of various professions, e.g., botanists,
farmers, gardeners, florists, etc, How can they benefit from the technique of
artificial propagation in plants?

. _—
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W KEY POINTS P

« Reproductionis the process during which living organisms produce offspring.

« Reproductionis of two types, i.e., sexual reproduction and asexual reproduction.

 Insexual reproduction, male and female gametes fuse to produce a new organism.

 Inasexual reproduction, there is no fusion of male and female gametes.

« Flowers are the reproductive organs in plants. Stamens are male parts of a flower; whereas
carpels are female parts of the flower.

« Each stamen consists of a filament and an anther. Male gametes are pres&pi=in pollen grains
which are produced in the anther.

« Each carpel consists of stigma, style and ovary. Ovary contains ovu\e@ale gametes (eggs or
ova) are present in the ovule.

» Transfer of pollen grains from anther of stamen to the stlgmag*vel is called pollination.

« On reaching the sigma, pollen grain grows a tube (poll down in the style to reach the
ovuleintheovary.

« Fusion of male gamete with the female gamete to smgle fertilized egg (zygote) is called
fertilization.

« Vegetative propagation is an asexual reprod u@ process in which plants use their vegetative
parts (root, stem or leaf) to produce new ;

» Cutting, grafting, budding and Iayering% exar\@ofartificialvegetative propagation.

» Underground stems (bulb, tuber, etc th s are the examples of natural vegetative

propagationin plants.
O o@‘ﬂous [
2.1  Encircle the correc@
1. PollinaQ e@of:
a. sepal . stamen ¢. pollengrain d. ovum
2. Z@s formed as a result of :
$ If-pollination b. crosspollination

fertilization d. double fertilization
3. Zygote developsinto:
a. embryo b. embryosac c. endosperm d. ovule
4. Asexual reproduction in which stem of a plant is buried in soil near the parent
plant:
a. layering b. budding c. cutting d. grafting
5. The organ of a plant which takes part in sexual reproduction:
a. root b. stem c. leaf d. flower
6. The structure which is helpful to carry sperms to the ovary:
a. pollentube b. stigma c. style d. ovary



7. Whichis the example of natural vegetative propagation?

a. runners’ growth into new plant b. budding
c. cutting d. grafting
8. Production of new plant from underground stem is an example of:
a. sexual reproduction b. asexual reproduction
c. self-pollination d. cross pollination
9. Fusion of asperm with two polar nuclei forms:
a. zygote b. embryo c. ovum d. endosperm
10. Malereproductive cell: O\E
a. egg b. sperm C. neuron 0 d. zygote
2.2 Differentiate between: ,@
1. Sexual reproduction and asexual reproduction ..3.
2. Self-pollination and cross pollination 3 llen grain and ovule
4. Fertilization and double fertilization i Budding and grafting
6. Scion and stock %
2.3  Giveshortanswers.
1 Name three self-pollinated plants
2 Name three cross pollinated pI@
3 Name the underground ste unde!\@&tural vegetative propagation.
4 What are runners? 9
5 Name different parts of¢ rpel @Ie reproductive structure).
2.4 Constructed Response Q ns 'K
1 Sexual reprodu n pla@olves production and fusion of male and female
gametes. \
R
eare es produced in a plant body?
ow do male and female gametes approach each other for fusion?
c@ hy do male and female gametes fuse with each other?
lower can produce millions of pollen grains and less number of ovules. Why do
ou think it happens so?
3 What do you think is the most effective way of plants reproduction?
4, Describe the advantages of artificial vegetative propagation in plants.
5: Write a brief note on each of the following:
(a) Cutting (b) Layering (c) Grafting (d) Budding
2.5 Scientificinvestigation:
Teacher Guide

Facilitate students conduct the activity and investigate as under:

1 Visit your school garden or any garden in your locality, observe, select and make a

. —



list of 10 flowering plants.

2. Collect information/ knowledge about each of the 10 plants you selected using your
school library or internet facility and record the data as under:
Sr. Name of plant Mode of reproduction it| Type of pollination it | Agent of pollination in
No. undergoes (sexual, undergoes (self, cross case the plant
asexual or both) or both) undergoes cross
pollination
1 L N l
. O
\
: 29('.)
4
5 i
6 LAY
7 N\
~
8 \Yo .
9 ,.& -
10 A\

Note: Write NA (Not Applicable) in the cod«/here\&quired information is not relevant to
the plant under examination.

2.6 Project: %
Teacher Guide *
\ect

Facilitate students conductt sunder

« Bring lily and roth |lable flowers
mtheclass:g&
« Examine,.jdentify an parate the flower

lily flower.
. e number of parts as under
Sepals = ..
2. Petals=....ccccene,
3. STAMENS = imsssivsnis
4. Carpels = ...

« Openthe ovary of the flower and observe what do you find inside?

« Drawa cross-section diagram of the dissected flower and label its parts.

« Conduct a discussion with your teacher and classmates and explain how different parts
of a flower take partin the process of reproduction in plants?

» Repeat the above activity using each of the four other flowers you brought in the
classroom.



babies of age
group 1to 10

What will you
suggest to eat for

months? ¢

butter, etc., are
suggested to e
the people
gro 0

« |dentify the constituents

for humans as Wi
carbohydrates, fats i

and iron) and

(limited to calgi

anced @iet

ing fotdin,

ils, water=miinerals

itamins

(limited to D), and describe the
functio nutrients.
o |dent t essential nutrients, their

chemical composition, and food sources.

_~°Nutrients

Useful materials
present in food

S Carbohydrates

Nutrients which are
quick source of energy

pte \ts will be able to:

__—~Proteins

What should
we eat regularly |
and what should

we avoid to eat
on regular basis?/

Identify and describe essential nutrients' deficiency
disorders.

Recognize that a healthy diet contains a balance of
food stuffs.
Correlate diet and fitness.

_~° Fats

Nutrients required for
growth, repair,
reproduction and many

other vital functions

Nutrients which
protect vital body
organs and are richest
source of energy

/ODiEt

_Balanced diet

_~° Vitamins

A diet is all that we eat
in a day

Diet containing proper
amount of each
nutrient required by an
individual

Nutrients required by
our body in very small
quantities




Recall what you have learnt in previous classes
We have learnt about the following:

. Ways of maintaining good health.

. Balanced diet

. Different food groups (Figure 3.1):

Fruit.and Grain grou helille and milk eat grou
vegetable group group products \g group

Figure 3.1 Diﬁerefjo groups
_@Activity 3.1 Assessment ' Q P
Write 'C' against the correct and 'I' against tht&rect sta;ﬁx; in the middle column. Also correct the

N

incorrect statement and write it in the next col .
Correct/Incorrect ,_\Q Correct statement
. %
Meat group of food includes mil Mk \
products (butter, cheese, yogu
NS L
Grain group of food inclu %ﬂeat, r ey,
pearl millet, maize and s, etc.

Milk group of fo
chicken and e

Qdes beef, mutton, fish,
=

Fruit and véggtable group of food includes fruit,
such as apple, orange, banana, mango, grapes,
papaya, etc., and vegetables such as ladyfinger,
turnip, radish, carrot, cabbage and potato, etc.

72) inquiry 3.1 [

Teacher Guide

Facilitate students:

e Conductaninteractive discussion on the following hypothesis:




Hypothesis

“Eating too many candies daily is not good for our health”

e Whatdoyou conclude from the discussion?

Food provides us energy and nutrients needed for vital processes like growt \Br, reproduction
and protection from diseases, etc. We use different types of foods. Mo@ the food items are
immediate sources of energy. Some foods are best for providing n for growth and repair.
Some keep us healthy and protect from diseases. So, food item LKaivided into different food
groups. Let us discuss different food groups, their sources apdy ance.

3.1 FOOD GROUPS AND SOURCES

Plants and animals are the main sources of food (Figure'8.2). Wheat, rice, vegetables fruits, etc.,
come from plants. Fish, meat, egg, milk, etc., are o@e from animals. Other foods we use are the
products of those got from plants and animalg ~

Ve W
@
[ -,.‘

s e s
t=1 W Ty .
ite™ %
. pk -

—

v

i
|
L1

i ‘“’hma.

Figure 3.2 Different types of foods

On the basis of nutrients, foods are classified as under:
e Carbohydrates e Proteins e Fats
e Vitamins e Minerals

3.1.1 Carbohydrates
Glucose, sugar, starch, etc, are the foods belonging to the group called carbohydrates. Sugars are
present in honey, fruits, milk, etc. Wheat, rice, barley, potato, tomato and other vegetables
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(Figure 3.3) are rich in carbohydrates called starch.

ff‘ ‘_&".\

=

( Rice ) J\_( Bread ) Ji_(Chapatis ) | ( Bananas ) (_Potatoes )
Figure 3.3 Foods rich in carbohydrates
Carbohydrates are quick source of energy for our body. Most of the energ eds of our body
are met by carbohydrates. So, they work as fuel for our body.

Carbohydrates are made from the elements of carbon, hydrogen and @gen. On digestion in
small intestine, carbohydrates are converted into simple suga@e glucose etc., which

are absorbed in the blood through the walls of small |ntes B
During blood circulation, these glucose molecules are trar;«e
to every cell of our body. In mitochondria of our IIs,
glucose is oxidized to release energy, carbon dioxid& ater.
CH:0:, + O ——» 6)12 + H,O + Energy
(e}

Glucose Oxygen nidioxide Water

3.1.2 Proteins
Proteins are a food group which provide;&erial for,
thus known as building blocks of our bo

seeds, etc, (Figure 3.4) are the food n pret

R

Why does our body need
carbohydrates on daily basis?

h, repair and reproduction. Proteins are
ish, pulses, milk, chicken, nuts, beans, peas,

\. ( Eggs ) J . (_ Fish )

Figure 3.4 Foods rich in protein

Proteins are made from the elements of carbon, hydrogen, oxygen and nitrogen. On digestion in
small intestine, complex protein molecules are converted into simpler units called amino acids.



These amino acids are absorbed in blood through the walls of small
intestine. During blood circulation, the said amino acids are
transported to every body cell. It is the body cells where amino acids
are reorganized into special kinds of proteins required for growth,
repair and other vital functions. Substances such as enzymes and | amino acids.

antibodies are also made of proteins.

3.1.3 Fats

Butter, oil, animal fat, etc., are a food group known as fats. Fats are obtained fr
plants. Milk, butter, ghee, cheese, animal fat, fish oil, etc.,, (Figure 3.5) are f
from animals. Vegetable oils, such as olive oil, corn oil, coconut oil, must
from plant seeds.

. '.-jl_ |

-

( Butter )

Ribosomes are the cell
organelles involved in
protein synthesis from

& Informative .

animals as well as
foods obtained
, etc., are obtained

body from the effects of temperature chan@es.
They give safety cover to vital body orga
heart, brain, kidney and liver. The p ou

body warm. Fats are the seco *
energy. They are used as a of ek
during the shortage of car ates 5

- m.,,!xo

Teacher Guide

Facilitate stud t@est the hypothesis as under:
Fat containifigfood leaves mark while rubbing on paper.

P, utter ) P,
Figure 3.5 F:u@) i

Fats are stored under our skin and protect o

produce more than two times energy produced
by same amount of carbohydrates.

A thick layer of fat under the skin of seals and
walruses keeps them warm in the extreme

conditions of Polar Regions.

Edible oils are the fats which are liquid at room

temperature.

y)

Hypothesi

Procedure

Take two pieces of absorbent paper, such as newspaper and mark them 'A"and 'B".
Take a little drop of cooking oil and rub it on the paper ‘A’.

Take a little drop of water and rub it on the paper 'B'.
Let the two samples (A and B) dry.

Examine the result of two papers (A and B).

Write what do you conclude from the test.

Conclusion

~N

..,



3.1.4 Vitamins

Vitamins are the component of food which are needed by our body in very small quantities.

Vitamins do not produce energy, but they are essential for growth and
proper body functioning. They protect us from diseases and keep our
eyes, bones, teeth and gums healthy. Vitamins are of different types
and are represented by letters of alphabet, e.g.,, Vitamin A, B, C, D, E
and K. Different vitamins along with their sources and functions are

givenin Table 3.1.

Table 3.1 Vitamins, their sources and functions

Do you know? .

e Vitamin A, D, Eand K are
not soluble in water.
They are fat soluble.

Vitamin B and C are

s%in water.

Vitamin Source Functimv
A Carrots, cod liver oil, etc. ngps eyes healg @' Arotectsfrom
night blindness
B Banana, fish, wheat, fresh meat, Protects frg;%beri (lack of energy)
vegetables, grains, etc. and c% f nervous system.
C Citrus fruits, orange, guava, broccoli, | Kegps skir?healthy and protects from
strawberry, etc. -swollen and bleeding gums.
D NAilk odl [k, soybean, et rq cts from Rickets- A disease in
(- ich bones become soft and weak.
. N\ Keeps muscles healthy and protect
E Eggs, dry fruits, peas, etc. ; from diseases.
K Milk, leafy vegetables, Py | ntial for blood clotting.

N/ d

ddx@% i@hosphorus,
e ié{)'\g ential part of

rmatj body tissues like

bones, teeth and blo 41 ery important role

in growth of our body. Minerals*are found in milk, meat,
ts, eggs, fish, etc., (Figure 3.6).

3.1.5 Minerals

Minerals like calcium, iron, i
sodium, potassium, zinc, e
our food. They are need

grains, vegetablég
Functions a ces of a few minerals are given in Table 3.2. Figure 3.6 Sources of minerals

Table 3.2 ctions and source of minerals (calcium and iron)
Minerals Functions Sources
* Makes bones and teeth
Calcium strong. Milk, green vegetables,

Makes muscles healthy.
Helps the blood clot.

eggs, fish

*,
o

Makes haemoglobin in red blood
cells that carry oxygen from lungs
to all body cells.

Liver, meat, eggs, dark
green vegetables,
apples, pomegranates

lron

Fibre and water are also important part of our food.

.. (35)

Minerals of sodium, iodine and phosphorou
are the important part of our food. They play
key roles in our body as under:

= Informative .

N

s

Sodium maintains the balance of water
and minerals. It regulates the blood
pressure also.

lodine is needed for production of
thyroid hormones and normal
functioning of thyroid.

Phosphorus is the component of bones,
teeth, DNA, and RNA. It is also the part of
energy packets (ATP).

o



3.1.6 Fibre
Fibre is a type of carbohydrates which are not digested in human body. It is found in fruit,

vegetables, brown rice, cereals, etc. it works as roughage and helps the food move easily through
our intestines.

3.1.7 Water

Water is an essential component of our meals. We drink water
directly. In addition, almost all our food items contain water. It
helps in the movement of food in the alimentary canal, flow of
blood in blood vessels, removal of wastes from the body and keeps
the body at normal temperature.

3.2 BALANCED DIET N

Different foods contain different amounts of nutrients. A diet is all xe eatin a day. A balanced
diet contains proper amount per nutrient that our body& er eating or intake of food

@ Point to ponder! '

The condition in which loss of
water from the body is more and
intake of is less, is called

dehy%@

containing nutrients in less amounts than needed in our creates health problems. Use of
balanced diet keeps our body healthy.

Food items are required in different amounts for Kﬁ le of different age groups. Nutrients
requirement depends on the age, job of the p@ d health conditions. A mixture of foods
having proper amounts of all the nutrients n r a person suitable to its age, job and health
conditions is called balanced diet for tha g & atlents of high blood pressure, heart,

kidneys, diabetes, etc., proper diets are s ted b hysicians.
Correlation of Diet and Fitnes
Eating a healthy balanced diet an ar ex <:1se mamtams physical and mental health. A chart
of balanced diets for the pe di ﬁ@ge groups having normal health conditions and
doing routine works is glvenﬁ Use of diet as suggested in this Table keeps human body
fitand healthy. Table 3. of b Qd diets for the people of different age groups
Age grou Balanced diet
®6 Milk (for baby of 1to 12 month age)
Milk, sugar, egg, fruitjuice (for baby of 1 to 2 yearage)
Milk, sugar, egg, fruit, vegetables, rice, bread (for 3to 4 year age)
foungage Milk, sugar, egg, fruit, vegetables, honey, rice, bread, butter,
boneless chicken, fish (for 5to 8 year age)
Milk, sugar, egg, fruit, vegetables, honey, rice, bread, butter,
cheese, chicken, fish, meat, dry fruit, (for 9to 18 year age)
Milk, sugar, egg, fruit, vegetables, honey, rice, bread, butter,
P cheese, chicken, fish, meat, dry fruit, beef, (for 19 to 40 year age)
g Milk, egg, fruit, vegetables, rice, bread, cheese, chicken, fish, dry
fruit, (for41to 50 yearage)
Old age Milk (fat free), egg, fruit, vegetables, rice, bread, cheese, chicken,
9 fish (for 50 to onwards)

- _—



3.2.1 Unbalanced Diet

A diet lacking one or more essential components of food needed by a person is called unbalanced
diet for that person. We may become sick, if we use unbalanced diet. Continuous use of
unbalanced diet affects the growth and health of our body.

3.2.2 Nutritional Deficiency Disorders

Table 3.4 shows the effects of nutritional deficiency (unbalanced diet) in food.
Table 3.4 Effects of unbalanced diet

Deficiency in food Effects N\ l

Deficiency of proteins Affects the growth of body ®
Deficiency of vitamin A Affects vision

Deficiency of vitamin C Leads to bleeding of gum@
Deficiency of vitamin D Causes weakness,a }Fning of bones
Deficiency of iodine Causes goiter ’<@

Deficiency of iron Causes a
_@Actlwty 3.2 . /( V

e Match the effect with the cause:

- Effect | Q\Q Cause

%% Deficiency of proteins ]
&0

° [ Deficiency of vitamin A }

° [ Deficiency of vitamin C ]

® [ Deficiency of vitamin D ]

0[ Deficiency of iodine J

2 ~orm—
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3.3 FOOD PYRAMID

Food pyramid is a chart that helps us in choosing different food items for our daily diet.
Figure 3.7 shows such a chart of food items placed in different shelves. The base of the chart
shows what we can take the maximum. The top of the chart shows what we should use the
minimum.

x greals, rice, pasta
® 3.7 Food pyramid
(i ss B\ 7 <N

e Record whatyo z . inthe breakfast lunch and dinner.

Day Breakfast Lunch Dinner

N Monday

2 Tuesday

3 Wednesday

4 Thursday

5 Friday

6 Saturday

7 Sunday

e Examinetherecord and conclude whetheryour dietis balanced or not.

—— e




3.1

W KEY POINTS P
Plants and animals are the main sources of our food.
Food provides us energy and matters essential for growth, repair and reproduction.
Carbohydrates, proteins, fats, vitamins and minerals are main groups of food.
Carbohydrates are the immediate source of energy.
Proteins are needed for growth, repair and other vital functions in the body.

Fats provide protection and safety cover to vital body organs, like, braj, heart, liver, etc.
They are also the secondary source of energy.

Vitamins and minerals are required in small amounts, but, they @essential for proper
growth and maintenance of good health.

Balanced diet contains proper amounts of all necessary nutrie\:.\s'
Food pyramid helps to select proper diet. «@

N oussn&@ v

Encircle the correct option. C |
1. Animmediate source ofenerQ: rbodyls

a. mango b. chic ushroom d. meat

2 Food rich in proteinsis:
a. potato ggapes % c. fish d. rice

3. Which food is best ovi fats?
a. fruits 6 . c. vegetables d. bread
4. Foodrich |r®$bohyd$;
c. egg d. starch

5. ofwtamln ﬁs
@ salt b. carrot . mustard oil d. sugar
é tce of starch is:

(g

b. meat c. fish d. potato

7 Vegetable oils are included in the food group:

a. carbohydrates b. proteins c. fats d. vitamins
8. Balanced diet for aninfantis:

a. fruit b. milk c. vegetable d. egg
9. Which vitamin makes the bones strong?

a. VitaminA b. VitaminB ¢. VitaminC d. VitaminD
10. Ironisa:

a. vitamin b. mineral c. carbohydrate d. protein



3.2 Writeshortanswers.

Why do we need food?

Name major food groups.

Name sources of vitamin A.

Enlist the sources of vitamin C and D.
List sources of minerals.

What is unbalanced diet?

i R o

Is table salta mineral? \E
3.3 Answer the following questions. O
What is balanced diet? Describe importance of balanced dieo
Describe sources and functions of carbohydrates. 5\\'0
Describe sources and functions of proteins.
State sources and functions of vitamins. @
Explain the sources and functions of minerals. «
Describe sources and functions of fats.

Whatis a food pyramid? Explain. «d
Why is itimportant to eat food fromfall food groups?

3.4 Match column A withB.

N o by e P9 e

‘b ;
A mineral found in tab Eh'f) CO Food pyramid
Building blocks of c@; Balanced diet

A chart that hQ@n ch s’ég\f’ood Sodium

A food th taln per amounts of all the _
Proteins
essenh trientsy *- d person

Goiter
§§ iency of iodine Vitamin C
3.5 ed Response Questions.

1. What food can people eat to prevent them getting scurvy?

& What food can people eat to prevent them getting rickets?

3. What does body need the following for?
(a) glucose (b) fats (c) proteins

4. A diet containing some nutrients too much and some too little, is called unbalanced
diet.

(@)  Whatcan happen if someone takes unbalanced diet foralong time?
(b)  Whatwillhappen ifthere is deficiency of iron in the food?
() Whatwillhappen if there is deficiency vitamin C?

. _—



5. Some people do not eat meat.
(@)  Whatshould they eat to meet the deficiency of proteins?
(b)  How may they sufferif they take protein deficient food for along time?
(©) Name five proteins found in human body.
3.6 Investigate the disorders caused by deficiency of the following nutrients in human

diet:

(@) VitaminA (b) Vitamin C (¢) VitaminD (d) lron (e) Calcium
3.7 Project: N l

« Enlistyour 10 friends.

« Collect the information regarding their daily diet for 30 day@ecord the data as

under: @

< Anything .
Food items | Food items Foodz used other | Nutritional
Sr. No. Name age taken during taken during & t than the |deficiency in the
breakfast lunch ner said routine  daily diet if any
N meals
A
1

\ \
N

0O)
; g@’

10

» Examine the data regarding food items taken for 30 days by each of your friend whether
itisabalanced diet or not.
« Suggest healthy tips to those who have used unbalanced diet during the past 30 days.
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VOCABULARY

_~°Glands _~°Enzyme o ,°Sal|varygland§ PGastric glands‘; _—"Bile o j'-’!i’ancnﬂ.-atn:Jun:'_f.l
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Types of proteins
that speed up
chemical reactions
occurring in our
body
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enzymes that start
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containing enzymes
that facilitate
digestion process
in the stomach

Fluid released by
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in digestion of fats.

Juice released by
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contains enzymes
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intestine




Recall what you have learnt in previous classes
We have learnt about the followings in chapter 1 and 3 of this book:
« Theorgansinvolved in the digestive system in human body (Figure 4.1).

« Foods containing carbohydrates, fats, proteins, vitamins and, minerals etc., (Figure 4.2).

Oesophagus

Proteins

‘“

Small Stomach L}ﬂ"
Intestine Large intestine N g
(colon) o
@wm’f’”
Appendix \ ;
i Rectum K Fats

Figure 4.1 Human digestive sy m % Figure 4.2 Different food groups

In this chapter we will learn:
+  Whatisdigestion off

« Whydofoodsco ates fats, proteins, etc. need to be digested?
« Theorgans an&p&cesse edindigestion
4.1 DIGES

The food w @bst!y consists of large and complex molecules of carbohydrates, fats, proteins,
etc. These lex food molecules cannot pass across the walls of small intestine for absorption
into blood. In order to get the food absorbed into blood for its transport to every part of the body,
it is first broken down into smaller diffusible pieces which can pass across the walls of small

intestine.

The process during which large and complex food molecules are broken down into such smaller
pieces which pass across the walls of small intestine and absorb into the blood is called digestion
of food. The complete digestion of food comprises of two processes i.e., physical digestion and

chemical digestion.



Physical digestion
The crushing of large food molecules into smaller pieces is called physical digestion. In the oral
cavity, large food molecules are chewed and crushed into small pieces with the help of teeth and

tongue. Muscular walls of stomach also break down the food into smaller pieces.

Chemical digestion
The change of non-diffusible food molecules into diffusible or soluble food molecules with the help of
some chemical substances (enzymes) is called chemical digestion. EnzymeQ pecial types of

proteins in our body that speed up the different chemical processes. Amyl ase, protease, etc.,

are the examples of some enzymes that are involved in digestion of f e enzymes change the

composition of substances but don't undergo any change in theiro

_@Activity 4.1 Assessment [JJJ &Q

Write 'C' against the correct and 'I' against the incorrect sta % the middle column. Also correct the
incorrect statement and write it in the next column. ~

Correct/Incorrect ‘®1) Q) Correct statement

Bread, rice, potato, etc., are the sources of x

proteins. > (b'
O Cyt
O =
Butter and oil are the sources of fafs. K
O

Ny

Fish and egg are the sourie rbohy:
\\‘
@ Inquiry 4
' I
Teacher G
Facilitate students:

e Conductadiscussion on the following hypothesis:

Hypothesis

"Enzymes are specific in their functions”

e What do you conclude from the discussion?

. —



4.1.1 Human Digestive System

Human digestive system consists of a long tube called alimentary canal and digestive glands
(Figure 4.3).

Salivary glands

Oral cavity
Mouth Pharynx
®sophagus
Liver
Gallbladder Stomach
Pancreas
Small intestine
Large intestine
Appendix Rectum
Anus

F|gure 4, 3 stive w
4.1.2 Alimentary Canal

Alimentary canal is a long tube in OQ Yy whl@gms at the mouth and ends at the anus. At
ha

different regions, alimentary can@ pdmto specific structures or organs which perform

specific functions. These or e oral , oesophagus, stomach, small intestine and large
intestine (Figure 4.3). @ \'
Oral cavity A

Mouth leads into“Qrdl cavity (Figure 4.4). In the oral cavity,
there are our types of teeth (incisors, canines, pre-
molars aﬁlars) which cut and grind the food during
chewing action. At floor of the oral cavity, there is a tongue

which has taste buds to taste different kinds of foods. There are

three pairs of salivary glands which open in the oral cavity to

secrete saliva. You will learn about salivary glands and saliva in Figure 4.4 Oral cavity
Section 4.2. Chewing activity mixes saliva in the food to make it soft. The well chewed and soft
food is swallowed into the oesophagus through pharynx. Pharynx serves as a passage for food to

enter the oesophagus and for air from nose to enter the larynx.



@ Informative -

Incisors are chisel-shaped. These are used to cut off food. Canines are conical or dagger shaped. These are used for
tearing. Premolars are flat with two cusps (projections) on the surface. These are used to crush the food. Molars are

flat with four cusps on the surface. The molars are used to grind the food.

Oesophagus

The oesophagus is a narrow muscular tube through
which food passes from oral cavity to the stomach
(Figure 4.5).

Liver

Stomach
Stomach is a bag-shaped structure . Its walls secrete a
liquid called gastric juice. Gastric juice consists

of hydrochloric acid, enzymes and water.

The muscular action of stomach walls mixes the foo
with enzymes and hydrochloric acid. The acid helpx
kill the germs present in the food and enzyme

pieces. The food stays about four hours in stQ

into small intestine atintervals.

Small intestine
Small intestine is coiled muscular tu

The first part of small intestine.
pancreatic juice from pancreée en
juice complete the digest@" mal stine. The second part of
the small intestine haﬂ s Of'| nger like projections called
villi. Each villus containstiy bloo&yeSsels (Figure 4.6). The digested
food is absorbed gh the walls of these villi and passes into the

blood stream! ndigested food particles are passed on into the
large inte

tIS u
efr

7 metre long.
he gallbladder and
resent in pancreatic

Large intestine

Oesophagus

Stomach

Pancreas

Small
intestine

—

Figure 4.5 Oesophagus, stomach

and intestines

ak large protein structures into smaller
semn liquid food is released from stomach

Epithelium
Network of
capillaries

1 o W LR AL L e W A e -

l &

Figure 4.6 Villus

{4 Do you know? [

Some water and mineral salts are also absorbed into the
blood through the walls of the large intestine. The
remaining wastes move into the rectum as faeces which are
expelled out through the anus.

Enzymes are special types of proteins
which are produced in living bodies and
speed up the reactions occurring in
living bodies.

4.2 DIGESTIVE GLANDS

Glands are special structures in living bodies which are concerned with secretion of specific
substances in the body. Salivary glands, gastric glands, liver and pancreas are the digestive glands.

..,



Salivary glands secrete a liquid called saliva
in the oral cavity. Saliva contains enzymes
which speed up the digestion process in oral
cavity. Gastric glands secrete gastric juice in
stomach. Liver is a gland which produces
bile. Bile is stored in gallbladder. It enters the
first part of small intestine through bile duct. Bile along with other enzymes helps in digestion of
fats. Pancreas produces pancreatic juice which enters the first part of sm stine through
pancreatic duct. Pancreatic juice contains enzymes which digest the food tely.

Digestion of carbohydrates, proteins or fats in laboratory
requires high temperature and much time. Our body
performs this function rapidly without raising body
temperature. This is due to the enzymes in the body.

Importance of Digestion

The large and complex food particles cannot pass across the cell mnpranes to enter the cells. It is
the digestive system which converts the large food molecule %.lch smaller particles which can
diffuse into the cells across the cell membranes. Starch, prot/eﬁ; and fats are the foods consisting
of complex molecules. Digestive enzymes convert sta to simple sugars, proteins into amino
acids and fats into fatty acids and glycerol (Table

Table (4.1) DEQR in/Small Intestine
Substance g\e zymes (/) Products

4 % o5

Itase acts=eh glticose

Carbohydrates : nglto (
6\ 'E@cts on glucose and fructose

Proteins S Q' eases amino acids
Fats ipases fatty acids and glycerol

-

maltose

e. Fill it half with water. Pour 2-3 drops of any oil. Put your thumb on the mouth of test tube. Shake it
well. After sometime, you will observe two layers. The upper layer of oil separates from lower water layer.

Now add some detergent and stir, you will see small droplets of oil evenly scattered. Bile acts like the detergent. It
emulsifies large drops of fat into small droplets.

Do you know? .

The inner surface of the stomach wall contains thousands of glands called gastric glands.
These glands secrete gastric juice.

1. Thereare 30,000 gastric glands in the wall of the stomach.

2. Yousecrete 1to 1.5 Lgastricjuice daily.




These simple sugars, amino acids, fatty acids and glycerol can pass across the cell membranes to
diffuse into the cells. In the cells, they are either used to produce energy or stored as nutrients
required for growth and other vital functions.

4.3 DISORDERS OF DIGESTIVE SYSTEM

The common disorders of digestive system are gastrouble, ulcer, diarrhoea and constipation. Here
we will discuss diarrhoea and constipation.

4.3.1 Diarrhoea

When food in the large intestine is contaminated with toxic matter or inf ith bacteria, it
stimulates the waves of muscular contraction passing along the intestine ﬁve at a fast speed.
As a result, the semi-liquid faeces are passed out of the body frequen ateris not absorbed
properly by the large intestine. This results into shortage of water a s in the body. The water
loss can result into dehydration. Dehydration can be contr, @ y the use of salt and sugar
solution or oral rehydration salts (ORS). The patient shou resh fruits and vegetables. He
should use boiled water and freshly prepared food. @ould also consult a physician if the

problem is not controlled. /\

1. Whatis the function of amylase, protease and i e? 2 will happenif there is no pancreas?
3. Whereisbile produced? reis bile stored?

4.3.2 Constipation

If undigested food moves too slo ong ge intestine due to slow waves of muscular
contraction, more water is absdi int and faeces become hard and dry. Their removal
becomes painful or difficul cgq rolled by taking

medicines which m SO ischarge easily. The
person suffering frovrév ' uld use plenty of water |1.Whyisyourdigestive canallong?
or fluids and fibrous food, e.g., fru and vegetables. 2.0vereating causes digestive
4.3.3 Ulce

Excesswe@ st foods and fizzy drinks causes ulcer which is a sore on the lining of stomach,
small intestimg or oesophagus. Avoidance from fast foods and fizzy drinks keeps safe from ulcer.

diseases. Explain.
@ Brain teaser .

Un-jumble the followings to make meaningful words: _ | | h
[ aomhcts \-ﬁf ] [Igabdreladl \-—-’ J
[ shogpeoaus ]—*'[ J f eitneitsn W-'-P
L | . yzemne | —=b )
Lechtaybrodsar__]—-‘Fk J [ igodsnite J—--# y

—— ——



(&
- )scientific Investigation ]

Teacher Guide
Facilitate students make use of school library and internet facility and investigate:

The causes of gas trouble and ulcer (digestive disorders).
»  Howcanwe avoid these problems.

4.1

4.2

W KEY POINTS P

Digestive system consists of alimentary canal and various digestive glan \E

Alimentary canal consists of oral cavity, oesophagus, stomach, sr@ Intestine and large
intestine.

Digestive glands include salivary glands, gastric glands, liver, an‘}ncreas.

Oesophagus is just a passage way. No digestion takes pl

Stomach is a bag like structure. Its digestive glands ete gastric juice which contains
hydrochloric acid, enzymes and water.

Bile is produced in liver and stored in gallbladd‘} creatic juice is produced by pancreas.
Bile breaks large drops of fats into small s. Digestion and absorption of food is
completed in small intestine.

In large intestine, salt, water and mln Zre ab d. Undigested food is converted into
faeces which are removed from the b@ opening of the rectum called anus.

Q
O K
\(o\ \,‘\O
<&
A ‘Q:uesnons F

Encirclet rrect option.
@ryglands secrete
2. e end products of digestion of proteins are
3 Finger-like projections in the lining of small intestine are called

4. Bileis secreted by

5 The function of the gallbladder is to store

Select the correct option.

1. A part of the digestive system which is not in contact with food is:
a. small intestine b. stomach
G liver d. large intestine



4.3

10.

In humans, most of digestion takes placein:

a. mouth b. oesophagus

C. stomach d. small intestine
Salivais produced in:

a. oral cavity b. oesophagus

C. stomach d. small intestine

The food digested by the enzyme “sucrase” belongs to nutrients group:
a. carbohydrates b. fats \E

o oils d.  proteins O

The muscular tube leading from oral cavity to stomach; O

a. small intestine b. la Qestine

c oesophagus uct
Germs present in food are killed in stomac &
a. hydrochloric acid citricacid

C. carbonicacid @ none of these

Digestive enzymes convert starch

a. fatty acids b. vitamins

c minerals Q e;i simple sugar
Proteins are digested into: K \

a. fatty acids amino acids

C glycerol glucose
Digested foodi IS be@lood through the walls of:
a. villi large intestine

€ st d. bile duct
Water alts f@gested food are absorbed into blood through walls of:
tin

mall intesti b. large intestine

illi d. gallbladder
@ answer.
fine digestion.

Oy P 9 PO ==

8 0N

How is chewing important in human digestive system?

Name the liquid which is secreted by salivary glands.

Describe the role of oesophagus in human digestive system.

Why do carbohydrates, fats and proteins need to be broken down into smaller
molecules?

What are the products of digestion of carbohydrates, proteins and fats?

What structures secrete enzymes necessary for digestion in man?

How are villiimportant for absorption?

How is large intestine important in digestive system of man?

. _—



10.  Write the functions of gall bladder.,

4.4 Giveanswersindetail.

Describe alimentary canal and its different parts.

What happens to food in oral cavity?

Describe the functions of stomach in human digestive system.
Explain the role of small intestine in digestion and absorption of food.
Explain the functions of liver, bile, and pancreas.

Write note on: \E
(@) diarrhoea r‘@

4.5 Constructed Response Questions
1. Briefly describe the role of the following in the dlges xf ood:

(a) Oral cavity (b) Liver (o) Pancreas
2. Outline the functions of the foilowing &

(@)  Salivaryglands @rlcglands
3 Proteins which speed up blochemlt& tions are called enzymes. State the

functions of the following enzymes:

(a) amylase ‘\Q ease (c) lipase

4.6 Investigate:

1. Therole of enzymesindj %

2 Candigestion oceur etheJ{ng odies?
4.7 Project: KO

(BIODETERGENTSQ}

«  Use internet\faCility w help of your teacher or parent(s) and learn the basic
procedure to prepare Bipdetergents.

« Prep detergent using enzymes.

o vk wWwn =

Note: nzymes like proteases, amylases, lipases, cellulases, etc., are used in preparation

of biodetergents (washing powders, etc.).

. Lipases break down the fats and oils. Proteases work to break down protein
chains. Use of lipases and proteases in detergent will give you a product which
will act as an excellent stain remover.

iii.  Some fruit like pineapple, papaya, kiwi, banana peels, etc., contain proteases.
Pineapple and papaya are the richest source of proteases.

iv.  Yogurt, cheese, cream, etc., contain amylase, protease and lipase.
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l After studying %
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investigate

Use particle
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Expl gases and liquids take the

f their containers but solids do not,
in s of the Particle Theory of Matter.
Discuss, using the particle theory of
matter, why liquids and gases can flow
easily but solids cannot.

Interpret the evidence for the existence of

_~“Freezing

_°Evaporation

N
fes &
pte‘@ents will be able to:

_°Boiling

the particles in matter by observing daily
life examples (adding air to expand a
basketball, compressing air in a syringe,
dissolving sugar in water, and evaporating
salt water).

Apply the particle theory of matter to
explain diffusion.

Explain the changes in states: Melting,
freezing, evaporation, condensation, and
sublimation, using the particle model of
matter.

Change of a solid
object into its liquid
state on heating

Change of a liquid
object into its solid
state on cooling

into its gaseous
state at any
temperature

Change of a liquid

Bubbling of a liquid
into its gaseous
state on heating

Change of a
gaseous object into
its liquid state on
cooling

\
material thing not |

)’Condensatior!) /°Sublimation

Change of a solid
directly into its
gaseous state

without undergoing
the liquid state



Recall what you have learntin previous classes

We have learnt that anything that has mass and occupies space is called matter. The quantity of
matter in an object is called its mass. The space occupied by an object is called its volume. We have
also learnt that:

. Matter exists in three physical states (solid, liquid and gas)
. Properties of solids, liquids and gases with respect to volume and shape
. Arrangement of particles in solids, liquids, gases (Figure 5.1)

Solid Liquid

8
X
C
C

O

O

]
b F:E' NN D Q) KD
Particles are arranged on regular Particles are gfosely Gathered Particles are moving freely and
pattern and packed strongly with no digti rangement. randomly with no distinct
together. Particles can vibrate Particles Qmove a®sllde arrangement. Particles move and
but not move. around edch other collide with each other.

Figure 5.1 Arrangemet@ par%@ollds liquids and gases

Activity 5.1 Assessment

Write 'C' against the correct and inst the ect statement in the middle column. Also correct the
incorrect statement and wrlteA next

Correcﬂ&vecé\) C/1 Correct Statement
Particles in solids @trongly packed with each

other givin &@ ape and definite volume to

solid object

Particles I\&UIdS have definite shape but no
definite volume.

Gases have neither definite shape nor definite
volume.

The distances between the particles of liquids are
greater than that between the particles of gases.

In this chapter we will learn about:
. Particle theory of matter . Diffusion of particles of matter
B Changes in states of matter



_@ Inquiry 5.1 '

Teacher Guide
Facilitate students:
e Conductadiscussion on the following hypothesis:

Hypothesis
“Gases have neither definite volume nor definite shape”
Investigation
° Fill a balloon with air. $
1. Examine and discuss the followings with your classmates and the tead® \

(@) Shape of the air filled in the balloon. .:
(b) Volume of the air filled in balloon |
(c) Distances between the particles of the air filled in th &n. \

o Record your observation as under: j '
Shape Volume ﬁgces between the particles
D Release the air filled in the balloon.

2. Discuss the followings with ass the teacher:
(d) Shape of air thakhas been re%i from the balloon.

(e} Volume of thath 2 een released from the balloon.

icles of the air that have been released from the balloon.

Dlstarg een
. Record your observa unde\‘

Volume Distances between the particles

. What do you conclude from the discussion?

5.1 PARTICLE THEORY OF MATTER

Scientists have developed a particle model / theory as under:

1. All matter is made of tiny (very small) particles.
2. There are spaces between the particles of matter.

. e



3. The particles of matter have forces of attraction between them.
4. The particles of every material thing are always in motion.
5. When heat is added to matter, the motion of its particles becomes faster (Figure 5.2).

lOIo O} Heat [{Q CH)}IEC? O OO O
QOO —=> 01010 —=> % 00 o
000 00O = o

O oo
Figure 5.2 Heatlng of material object %
5.1.1 Particles in Material Objects

Particles in solids \0
In solids, particles have an orderly arrangement where they ar @bﬂ tightly packed with each
S

other (Figure 5.3). The forces of attraction between them trongest. They cannot move
freely, but, vibrate at their fixed positions. That is why they have¥ixed shape and fixed volume. The
spaces among the particles of a solid are negligibly sma '.

Particlesin I|q

In liquids like e particles are present very close to one another, but, they are not regularly
arranged @e 4). The attractive forces between them are strong, but, weaker than solids.

R
RS

Figure 5.4 Arrangement of particles in liquids




Due to strong forces of attraction, between them, the molecules of liquids cling together and do
not leave apart. That is why the volume of liquids remains fixed. However, the molecules are free to
slide and rotate over one another. They can change their positions due to their continuous
movements and get the shape of a container in which they are kept. This is the reason that a liquid
can flow or can be poured from one vessel to another under the effect of gravity. The spaces
among the particles of a liquid are very small, but, greater as compared with solids. Thus, a liquid
does not have a fixed shape, but, it has fixed volume. Liquids cannot be compressed easily,
because, their particles are packed quite closely. \E

Particles of gases

The forces of attraction between the particles of gases are negligible. Tr@stances among their
particles are much greater than those in solids and liquids. Gas pa& are moving freely in all

directions (Figure 5.5). *t :
%@
v
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Figure 5. ngeme%nrticles in gases

Particles occupy all available spa y con ntly collide with each other and with the walls of
the container. When the partic ﬁg ee to move, they will fill a container no matter how
small or big is this. Thls:sthek nth es have neither fixed shape nor fixed volume.

Mini Exercis @ O

¢ What is the phy%state of the follewing things at normal temperature and pressure? 1

. Sand, Vapours, Mercury, Flour, Oxygen, Honey

Particle xplains that a matter which seems motionless consists of particles which are in
constant motion.

(g’&f )Scientific Investigation .

Teacher Guide

Facilitate students:

* Investigate and conduct a discussion to conclude about the inquiry as under on the basis of particle theory of
matter:

Inquiry

*  Whydogases and liquids take the shape of the container but solids cannot?

*  Whydoliquids and gases flow easily, but, solids cannot?

. —
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Hypotheses

*  The particles of solids can neither flow nor allow the solid objects change their shape and volume.

*  The particles of liquids can flow and allow the liquid objects change their shape, but, their volume remains fixed.

*  The particles of gases can flow and move freely to occupy all the available space giving gaseous objects
neither fixed shape nor fixed volume.

Investigation and discussion

v" Particles in solids are orderly arranged, compactly and strongly packed. The attractive forces between them

are the strongest. The spaces between them are very small. They cannot move freely, but, only vibrate on
their fixed positions.

v Particles in liquids are very close to one another but they are not regularly arrang e attractive forces
between them are strong but weaker than that in solids. The spaces among the s allow them to slide
and rotate over each other.

v" The particles in gases have negligibly small forces of attraction between ey are moving freely in all

directions having maximum distances between them.

Conclusion «@

(é %’ )scientific Investigation [JJJ 2
To prove the e)ken of in matter "
Teacher Guide %

Facilitate students: ?
*  Conduct the following actmtle;t he e@ce of particlesin matter.

Act ivity 5.2 .

Takean uncappe as ic eand put a balloon overits mouth.
2. Squeezethe bottl bserv appens to the balloon.
What makes IIoon expand ofinflate?
Hypothesns
Air particle n the bottle when pushed in the balloon by squeezing the bottle
make the b n expand orinflate.
Conclusion:

@Activity s3p

1. Take a basketball or football, pump air into it and observe what happens to the ball?
2. What makes the ball tight? '
Hypothesis

The particles presentin the airwhen pushed in the ball make it tight.

Conclusion:
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@Actlvity s4a P

Take a syringe, remove its needle, put your finger at its mouth and push the plungerin. 7

2.  Towhatextentthe plungeris pushed in the syringe?

3. What prevents the plunger to be pushed further in the syringe?

Hypothesis

The particles of air present in the syringe when pressed maximum prevent the plunger to be pushed in further.

Conclusion:

ol
5.2 DIFFUSION OF PARTICLES 0

The movement of material particles from the area where they araj*& to the area where they are
less is called diffusion of particles. Gases diffuse easily bﬂ eir particles can move freely.

Liquids can also diffuse but at slower rate as compared t@es.

_@Acthdty 55 [ (\‘)

Bring a bottle of perfume in the classroom.

»  Takeittoone corner of the room and push |ts&tton!0nce ?\@a little perfume

there.
*  Youwillfeel fragrance in the whole roc(\ %
*  What makes the whol fi ' K
at makes the whole room ragim AN\
AN \J

@mm Tank '\‘_ng;.K

The pleasant smell of fo ing co the kitchen reaches the other rooms of the house. How? W

Collect p&llen grains from some flowers.

*  Takeaglassslide, putadrop of wateronit, add pollen grains into the
water drop put on glass slide and examine it under the microscope.

e Observe the movement of pollen grains in the water drop under
microscope.

*  Shareand discuss your observation with your classmates.

*  Such a movement of particles (like pollen grains) in the liquid is
termed as Brownian motion, as it was first observed by the Scientist
Robert Brown, N

..,




Liquid particles can also diffuse if they have space to move into.

@Actmty 57 @Actmty ss

Take a few crystals of salt and
add the same in the water
contained in a glass or beaker.

Pour a little quantity of milk
into the water taken in a glass
or beaker.

¢ Observe the diffusion of milk
particles into the water.

e Observe what happens to the
salt crystals added in water.

The rate of diffusion depends on the following factors: 0

Size of the particles \\'0
The smaller and lighter particles move faster and hence diffuse fa61‘~

Temperature
Particles move faster on higher temperature and hence @.e faster.

Size of spaces between particles
Large spaces between particles of a substance aII01e particles of the other substance to diffuse

into it easily.

5.3 CHANGESIN STATES OF

When some objects are heated, m ent of % particles becomes rapid. Ultimately, solids
convert into liquids and I|qu1ds w s. When some objects are cooled, movement of
their particles gets slower. Ug 'gc

the movement of par@@

Adding hegt elting /E;m

onvert into liquids and liquids convert into solids. Itis

ge in physical states of mater (Figure 5.6).

(X
e o . B [T s i
Freezing Condensation 4
k/ k_/ Removing heat

Figure 5.6 Effect of adding and removing heat on arrangement of particles in solids,
liquids and gases



5.3.1 Processes Involving Change in States of Matter

Melting, boiling, condensation, freezing, evaporation, etc., are the processes involving change in
physical states of matter.

Melting

When a solid is heated, its particles start vibrating with a more speed and
the attractive forces between them are weakened. At a particular
temperature, the movement of particles becomes very fast. It decreases
the forces of attraction between the particles. At this point, the particle
leave their fixed positions and the fixed shape of the solid is collapsed @

Melting
of candle
wax

like the collapse of a building. It turns the solid into its liquid s is
phenomenon is called melting of a solid (Figure 5.7) . The tem re at Figure 5.7
which a solid melts is called its melting point. « Melting of wax
Mini Exercise ' @
*  What happens to the ice cream, when it is kept outside &e er? w
. )
Freezing q
When a liquid is cooled, its particles slowly% txed b@ns in a particular
shape and thus are converted into a @ nomenon is called \Freezing
. N— . . ~of candle
freezing (Figure 5.8) and the température a a liquid turns into its wax
Figure 5.8

solid form is called freezing pm

@Actiwty 5.9 . K \ Do you know? .

e Fillsomeice kits wit
e Observethem may.
e Whathashap, o the liquid water in ice kits?

Boiling

Freezing of wax

e The melting and freezing point of water is
the same and itis 0°C.
¢ Theboiling point of wateris 100°C.

When a liquid like water is heated, its particles start moving very fast
and the attractive forces between them are weakened. At a specific %
temperature, the movement of particles becomes so fast that they \ ' '
become independent of one another and the liquid water turns into
gaseous water called steam. This process of changing liquid into its
to gaseous state is on heating called boiling (Figure 5.9) and the
temperature at which a liquid boils in an open container is called its
boiling point.

Figure 5.9 Boiling of water

. _—



Condensation

Exactly, the reverse process occurs when a gas is cooled. The
movement of its particles gets slower and slower and the attractive
forces between them get stronger and stronger. At a lower
temperature, the forces of attraction draw the molecules very close
together to convert them into a liquid form. This process is called : %
condensation (Figure 5.10). 3

ure5 10

Proc ondensation
@ Informative . ?\

7

% When the water vapoursin air meet any colder object, they are condensed. You e water drops oninside
of window pans in your classroom on a cold day. {6

M‘in‘i Exercise [ 'izj. .

° Mercury inthe bulb of a thermometer expands, when placed % n'sarmpit or tongue. Why?

Evaporation ’Q()

When a liquid like water is kept in an ope Gylner,
its particles start escaping from its s r
open atmosphere. This phenom
evaporation and it takes place at a

The particles of a liquid evapg«ate after absorbing
e5 e speed

heat from the atmosphere

with which the particles e ate creases with the Figure 5.11 Evaporation of water

increases in the temp ﬁ? @vaporates faster {4 Doyou km,w?'
in hot summer than in®éld win

.

*  Why wet clothes are spread in
opensunto turnthem dry?

e Addsome waterinthe tray.

e Fill a beaker half with water and heat it under low flame after

placing it below one side of the tray as shown in the Figure. ' 2
' . @
¢ Recordyourobservations. (—2;)




Sublimation

Mostly, solid objects, when heated melt into their liquid states. If heating is continued, these
liquids further change into their gaseous states. Some solids, e.g., iodine, ammonium chloride and
naphthalene, etc., when heated, change directly into their gaseous states without undergoing the
liquid states. This process is called sublimation.

Conversion of solid carbon dioxide (dry ice) directly into carbon dioxide gas is the best example of
sublimation. Dry ice is often used to keep the materials cold and dry.

@Activity s |

Teacher Guide b
Facilitate the students conduct the activity as under: \\'0

. Take some mixture of ammonium chloride and sand in a china dish. +

»  Invertaglass funnel over the china dish. &

e Closethe end of the funnel with a cotton swab.

. Heat (slowly) the mixture of sand and ammonium chloride ninthe Figure.

*  After sometime, white powder on the inner walls of the | will be observed.

*«  Whatdoyou conclude from this activity?

Vo Y

Science, Technolc -y, Society 214 Environment

Evaporation produces cooling. This principle is Q % icorelectronics formaking refrigerators and air
conditioners, etc. The compressors in th nd ref; ors, etc., compress a gas to change it into its liquid
state. This liquified gas when aflowpor tﬁ heat from the surroundings and produces cooling.

é:v POINTS
* Anything which ha’?&vass a

upies space is called matter.
* Matter exists |?®eed|stlnct forms; solid, liquid and gas.

* Airis aa$ f many gases

* InsolidSxthe particles have fixed positions, so they have fixed volumes and fixed shapes.

* In liquids, the particles are present very close to one another, but, they are not arranged on
regular pattern. Thus, a liquid does not have fixed shape but it has fixed volume.

* In gases, the particles are moving freely in all directions and they are at a large distance from
one another. Gases have neither fixed shape nor fixed volume.

* Whenasolid is heated, it changes into its liquid form at a particular temperature. The process is
called melting. Similarly, when a liquid is cooled, it changes into solid and the process is called
freezing. A gas can also be converted into liquid by cooling it to sufficient low temperature.

* When a liquid is heated in an open vessel, it changes into gaseous form at a particular

. —



temperature. This process is called boiling.

» Conversion of a liquid into its vapours is called evaporation, while, the reverse process is called
condensation.

* Movement of particles from the region where they are more to the region where they are less is
called diffusion.

* The change of solid objects directly into their gaseous state without undergoing the liquid
phase is called sublimation.

Wauestions B -

5.1 Encircle the correct options. O
1. There are strong forces of attraction between the p s of:
a. solids b. liquids c. gase d. allofthese
2. Solid and liquid objects cannot be compres; ly as their particles are:

a. closely packed oosely packed

c. lacking spacesamongthem %cattered irregularly
The process of changing gasinto |j &

a. melting b. evaporaji
Changing of substance direct
termed as: i\

c. freezing d. condensation
rom \®state to gaseous state on heating is

a. boiling b. su atu% c. melting d. diffusion
Materials thatdon't thes f the container:

a. solids * iqui C. gases d. allofthese
Whenagasc ses, l&omes a

a. solid @ c. crystal d. anothergas
Whenacé bj ated its particles begin to:

te fast b. vibrate slowly
: vibrating d. move freely
8. é ing point of water is:

9.

10.

s BeC b. 0°F c. 100°C d. 100°F
Movement of particles from an area where they a zre more to an area where
they areless:

a. boiling b. evaporation c. diffusion d. sublimation
Which of the following is opposite to boiling?
a. evaporation b. freezing c. melting d. condensation

5.2 Giveshortanswers.

T

How can we change the physical state of matter?

2. Howdo liquids differ from gases?
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5.4

55

5.6

ok e

How do solids differ from liquids with regard to particles arrangement?

4. A liquid on cooling is converted into its solid state. What will happen to a solid when
itis cooled?
5. Write down the names of five liquids and five gases which you know.

Differentiate the following:
1. Melting and freezing

2 Boiling and condensation
3. Evaporation and sublimation O'E
4. Diffusion and compression O

Give answers in detail. \\'0

. Explain the use of the following processes in daily life: +

(a) Freezing (b) Boiling (c) Evapor&
(d) Condensation (e) Melting
Why do solids have fixed volume and fixed sh e.@
Why do solids not flow like liquids and gas
What is diffusion? Explain with the help ples.
What is sublimation? Explainwithtkg{ ofexa@s.
Constructed Response Questioro (b
1 The steam and vapour sentina th are gaseous states of water.
(a) Whyarethe\@ rsin aitsavisible?
(b) Whyisthggam i le?
(c) How &apour
(d) ge ?
2. A@Tinure of Mitrogen, oxygen, carbon dioxide and water, etc. Out of these

e y only water vapour falls down as dew after the sun set?
3 $ happenstoagaswhenitis heated?
4. hat happens to a gas when it is sufficiently cooled?

Investigate:

Use your school library and internet facility and investigate:

5.7

i3
2.

The factors affecting the rate of evaporation
The factors affecting the rate of diffusion

Project

Make models to describe the arrangement of particles in solids, liquids and gases. (Request your

teacher for help in this regard).

. —
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Element
Compo

O
o))

& 7

e Describe the struc r attero ms of “
particles (i.e., atoms olecu
e Describe molecules™@® a com n of atoms

(e.g., H:0, O@J .

e Recogni eﬁ ames and symbols for some

ents (first 10 elements of the .
Pe ble) and recognize their physical .
properties.

o Differentiate that some elements are made of
atoms and some elements exist as molecules .
and have different properties to a single atom
of the element.

sd® h

y Students Learning Outcom
l After studymg pte@ents will be able to:

Explain that compounds are formed by
different types of elements joining together
chemically forming a new substance.

Illustrate the formation of a compound with the
help of a word equation.

Distinguish between elements and compounds.
Explore the common elements and compounds
in our daily life (Carbon, Nitrogen, Hydrogen,
Aluminum, Water, Common salt, Sugar).
Categorize elements into metals and non-
metals of first 10 elements based on their
physical propeties.

VOCABULARY
Atom Molecule Symbol Formula Element Compound
/o & /o 3 /D y /o /o i /o P -
An abbreviation of An abbreviation of
The smallest An atom or ' i A pure substance
: Sl an atom of an a molecule or ion A pure substance s
particle of matter combination of v Faerssenng 3 Corditing atonly consisting two or
Which Itakes par_’t g altorl'ns tyeh Gart representing a particular element one kind of atoms ks gitiecsnt
chemical reaction exist independently kinds of atoms

particular element or compound




Recall what you have learnt in previous classes

Inclass 5 as well as in chapter 5 of this book we have learnt about the particles of matter as under:
« Arrangement of particles in three states (solid, liquid and gas) of matter

« Distances and forces of attraction between the particles of solids, liquids and gases.

« Properties of solid, liquid and gaseous objects with regards to their shapes and volumes
(Figure 6.1).

X
H.
Y

3V

_@Actwﬂy 6.1 Assessment '

g
Write ‘C' against the correct and 'I '@ t statement in the middle column. Also correct the
incorrect statement and write it i col

Correct statement

Quantity of matter pos}b&i by an is called
its mass.

The space o L@?'by an object is called its
shape.

The mass of an object per unit volume is called its
density.

All the particles of matter except that of solids are
always in motion.

In this chapter we will learn about:
« Atomsand molecules (particles of pure matter)

» Elementsand compounds

. e



s Informative .

Matter can be classified into two main categories, i.e., Pure matter and impure matter. Elements and compounds
are the examples of pure matter. Mixtures are the examples of impure matter. The term 'substance’ is used for pure
matter (elements or compounds).

6.1 ELEMENT

All pure substances are either elements or compounds. The compounds are merely elements
chemically combined together in a definite proportion. But what are the ts themselves
made of? The answer is atoms.

An element is a substance which consists of only one kind of ato@ls the simplest form of
matter. It cannot be broken down into further simper substances inary chemical reactions.
There are 92 naturally occurring elements and many other, @}tlflaally prepared. The names

and symbols of almost all the elements have been org%d irta Table termed as Periodic Table

shown as a profile picture of this chapter. ,\
@ Inquiry 6.1 ' )
Teacher Guide

Facilitate students: & \

e Conductaninteractive discussion on th owm@ esis with your classmates and the teacher.

Hypothesis (\

| “An afom T the repdgentative of an element” |
o \./

e Using library and interne Sxaltion with your classmates and teacher, investigate about the
hypothesis mentione Q K

e Prepare report |t the o your teacher for checking and further facilitation in the field of
research on studle chemis

6.1.1 Ato Q\)Q

An atom ig t allest particle of an element that can take part in a chemical reaction. Atoms of a
particular element are alike but they are different from the atoms of other elements.

Structure of an atom

The major part of an atom is empty. Its central part is called @ Pproton
nucleus. The central part nucleus. Modern research on

atom shows that it consists of a large number of further BNZUEron
smaller particles, the most important of which are (Figure @ Electron

6.2):
« Proton e Electron e Neutron

Figure 6.2 Structure of helium atom



(i) Proton
Protons are the positively charged particles present in the nucleus of an atom. A proton carries a

unit positive chargeonit.

(ii) Electron
Electrons are the negatively charged particles revolving around the nucleus of an atom in different

orbits. An electron carries a unit negative charge on it.

(iii) Neutron \E

Neutrons are the neutral particles. They have no charge on them. Thej@lso present in the
nucleus of an atom. \0

Protons, electrons and neutrons are known as the fundamental s of an atom. The number
of protons present in the nucleus of an atom is equal to thg«a r of electrons present around
the nucleus. It means that the number of positive charg equal the number of negative charges

present there. The atom is therefore, electrically neu« icle.

Symbol

One or two letters from the English or Latin n e of an ent used to represent its one atom is
called symbol. Usually the first capital let f the n% the element is used as symbol. If there
are two letters in the symbol, the first is plta e second is small. For example, H is the

symbol of hydrogen and Naisthe ol of sggium taken from its Latin name (Natrium).
Atomic number (Z) K

The number of proto in n@ of an element is called atomic number of that element.
Itis denoted as Z. Al ﬂv&toms em

number of protom@sent in every atom of an element is equal to its atomic number.

ent have the same number of protons. It means that the

Mass num
The total ber of protons plus neutrons present in an atom of an element is called mass

number of that element. Itis denoted as A.

ﬁﬁ-ﬁ Informative '

» Thesymbolofanelementis used to act as one atom of that element.

» Atomic number given on the symbol of an element in the Periodic Table indicates the number of protons
presentin one atom of that element.
«  The number of electrons presentin an atom is equal to the number of protons there.

. —



Table 6.1 given below shows the atomic number, symbol and physical property of each of the first
10 elements of the Periodic Table.
Table 6.1 First 10 Elements of the Periodic Table

Atomic Number Name of element Symbol Physical property
1 Hydrogen H Hydrogen is the lightest element.
2 Helium He Helium is a rare (noble) gas.
3 Lithium Li Lithium is a metal. . o
4 Beryllium Be Beryllium is a metal‘hv
5 Boron B Boron is a metallgi etal like) element.
6 Carbon C Carbon is Qnetal.
7 Nitrogen N Nitrog%‘l;}xm—metal‘
8 Oxygen O OQGWa non-metal.
9 Fluorine F uori?\e is a non-metal.
10 Neon Ne &%eon is a rare (noble) gas.

-»
6.1.2 Metals and Non-metals QC)

The elements mentioned in the Periodic Tablégare cl s@l into three groups, depending upon
their physical and chemical properties. ain g&s include metals and non-metals. The

|egar

third small group is called metalloids,Th rops% metalloids resemble with both the metals

and non-metals. Boron (B), silic @ arse(: s) and antimony (Sb) belong to this group
L g

(metalloids) of elements.

Metals Kg\

Metals are typically% lids ®1ave moderate to high melting points. They are good
conductors of both hea® and etectficity. Important examples of common metals are lithium,

beryllium, sodium@gnesium, iron, aluminum, copper, zinc, silver and gold.

Lithium 4
Lithium i soft silver coloured, lightest, highly reactive and

flammable metal (Figure 6.3). It is stored in vacuum or inert
atmosphere, or inert liquid such as purified kerosene or mineral oil. It
is used in batteries and alloys. Its alloys are used to make bicycle -
frames, parts of air crafts, etc.

=

Figure 6.3 Lithium

Beryllium
Beryllium is a light weight and strong metal (Figure 6.4). Its colour is
steel-grey. It is a relatively rare element in the universe. Its alloys with

A

copper and nickel are used to make springs and parts of space crafts. \Figure 6.4 Beryllium



In addition to lithium and beryllium, other metals which are widely used in daily life are as under
(Figure 6.5):

seuiagy

|
. Aluminum )

Figure 6.5 Metals
Iron is used to make machines, military weapons an @«are tools. Copper is widely used for
making electric wires, because, it is the best metd& ductor of electricity after silver. Both
magnesium and aluminium form strong low depsity alloys. They are used in manufacturing of
automobiles, aircrafts and beverage cans. So n of silyeg and gold in mercury called amalgams
are used by the dentists to fill teeth. Zinc aﬁ&(cin are allic solids having low melting points.
These are used as a protective coating er i@ revent rusting. Sodium metal is used in

C siver D) ) L CGad D ) (L ( zsi ’@,t _ ( Sodium )

sodium vapour lamps for street Ilgh
Non-metals

Non-metals are dull subst % haﬁqa%élatlvely low melting points. They are often poor
conductors of heat an ICIt @non examples of non-metals are hydrogen, helium ,neon,
carbon, nitrogen, oxygems iuonn e

Hydrogen

Hydrogen i c@uriess and odourless gaseous non-metal used to make fertilizers, banaspati
ghee, gla “tis also used to fill in weather balloons.
Helium and Neon

C
Helium and neon are non-reactive elements belonging to ﬂ__'l:( \\:’; E

noble gases. Helium is filled in weather balloons. Neon is used STREAM

in neon-sign boards (Figure 6.6).

Carbon (Figure 6.6) Neon sign board

Carbonis a solid non-metal. Itis found in different forms, i.e., coal, graphite and diamond. Coal is a
black solid used as fuel (Figure 6.7). Graphite is shiny black and soft solid. It is used in making
pencils and paints, etc. (Figure 6.8).

. _—



Diamond is colourless, transparent and hardest solid. It is used in cutting glass and making
jewellery (Figure 6.9).

wp

7

o K o =
Figure 6.7 Carbon (Coal) Figure 6.8 Lead pencil

Nitrogen

Nitrogen is a colourless, odourless gas used in making fertilzers.‘ﬁvn, dyes, medicines, etc. It
makes 78% of the airin our surrounding. Nitrogen is aninert&@

Oxygen

Oxygen is a colourless, odourless gas. Itis very reactiv @elps in burning of things, welding and
cutting of metals. 21% of air is oxygen. Living organi&s it while breathing.

Boron C)
Boron is a metalloid having properties of tg:@e m al@d non-metals. It is a bad conductor of
ashin%vders.

heatand electricity. Itisused in eye dropsG

6.1.3 Can atoms exist indepe tly?
Except noble gases, atoms of allt\gemw not existindependently.
@ Activity 6.2 [JJ Q'K% ,.?\\,

\
*  Look at the last Gr roup 1@3 Periodic Table shown as profile of this chapter and record what you
learnas under;

Atomic Numbk<. nName of element Symbol Physical property

*  Elements you listed above are kept in Group 18 of the Periodic Table. These elements are known as noble gases
orinertgases. Request your teacher make you learn why these elements are called noble gases orinert gases?




@wenuﬂc Investigation [}

Teacher Guide

Facilitate students:

»  Investigate and conduct a discussion to conclude about the inquiry as under:

Inquiry

*  Whycannotatoms of all the elements except noble gases existindependently?

*  Whydoatoms of noble gases exist independently?

*»  Whatiselectronic configuration?

*  Whatistherole of electronic configuration in independent existence of the atoms? %
Hypothesis: O

"

“The atoms whose electronic configuration is stable can exist i ntly.

Investigation and discussion: \'
v In an atom electrons are found in different orbits and orbitals arou@*ﬁucleus as shown in the atomic

structures of hydrogen, helium and lithium atoms given below: &

©

Hydrogen atom Iiu%@‘ Lithium atom
h

Distribution of electrons in different@s arour{t cleus ofan atom is called electronic configuration.

v
v According the formula (2n%), th @orbiﬂ

he nucleus of an atom can have maximum 2 electrons to

t
getitcomplete and second n have um 8 electrons for its completion.

v The electronic configur,

an a@ ose outermost orbit / orbital is completely filled is called stable
electronic configyratign:

v" The electronic configuration of iatom whose outermost orbit / orbital is partially filled is called unstable
ébation.

electronicc

v' Thea &&19 unstable electronic configuration tend to get it stable either by losing electron (s) from the
out storbit/orbital or by gaining electron(s) in its outermost orbit/orbital. They can do so by donating
electron(s) to another atom or by gaining electron(s) from another atom or by sharing electron(s) with
another atom. When do so, they get combination with them and lose their independence.

v' Atomswhose electronic configuration is stable can exist independently.
v Which of the above shown atoms (hydrogen, helium, lithium) can exist independently?

Conclusion:

. (72 -



6.1.4 Molecule
The atoms of noble gases can exist independently. The atoms other than that of noble gases

cannot exist independently, but combine with other atoms to form groups, which can exist
independently. The atoms of noble gases and the groups of two or more atoms which can exist
independently are called molecules. A molecule consisting of one atom only is called mono-
atomic molecule (Figure 6.10). A molecule consisting of two atoms is called di-atomic molecule

(Figure 6.11). Amolecule consisting of three atoms is called tri-atomic mole Figure 6.12).

O QO

Figure 6.10 Helium Figure 6.11 Oxygen (0,) + ure 6.12 Ozone (0,)
(Mono-atomic molecule) (Di-atomic molecule)/% (Tri-atomic molecule)

As we have learnt that symbol is used to express one atom of ag element. e.g., "H'" is the symbol of
hydrogen and 'O" is the symbol of oxygen. The sy, expression for a molecule is called
formula. e.g., '0,' is the formula of oxygen whighexpresses one molecule of oxygen. Similarly,

'0," is the formula of ozone which expresses o) ule of ozone.

6.2 COMPOUND \Q’

When atoms of the same element con@e t a molecule of that element. e.g., Two
hydrogen atoms (2H) combine to&a %n molecule (H,) (Figure 6.13). When atoms
of different elements combine ﬁ\ orr? ule of a compound. e.g., one atom of hydrogen
(H) combines with one at f io to form one molecule of hydrogen iodide (HI)
(Figure 6.14). Two a% ZH) combine with one atom of oxygen (O) to form one
molecule of water (H,0) tFigure .Similarly, one atom of carbon (C) combines with two atoms
of oxygen (20)@ m one molecule of carbon dioxide (CO,) (Figure 6.16). Hydrogen iodide,

|

waterandc oxide are the examples of compounds

% o @ P

H—I O0=C=0

Figure 6.13 Molecule of Figure 6.14 Molecule of }_| Figure 6.16
hydrogen element (H,) hydrogen iodide (HI) Figure 6.15 Molecule Molecule of
of water (H,0) Carbon dioxide (Co,)

A compound is a pure substance that contains two or more kinds of elements chemically
combined in a fixed proportion by weight. Ammonia (NH,), methane (CH,), sodium chloride

(common salt) (NaCl), and sugar (C,,H,,0,,) are also the examples of compounds. The word



equations for the formation of said compounds are given below:
Nitrogen + Hydrogen ————= Ammonia

Carbon + Hydrogen ——— Methane
Sodium + Chlorine ——— Sodium chloride
Carbon + Hydrogen + Oxygen ——— Sugar

@9 )scientific Investigation [/
"

Teacher Guide
Facilitate students:

. Find out the symbols and formulae of the elements used for the formation ofg pounds (ammonia,

methane, sodium chloride and sugar) as mentioned in the word equations giye

»  Replace the names of elements and compounds used in above mentk ord equations with their
formulae and write the symbolic equations: +

Example: N, + 3H, — '\%3
(Nitrogen) +  (Hydrogen) mmonia)

¢ Investigate the quantity (number of molecules) of elements used for the formation of compounds in a fixed
proportions as per definition of compounds given above.

Uses of compounds

Water
Water is a compound consisting of hydrogen and oxygen. It is used for drinking, washing, making
food by plants and for making solutions of other substances.

. _—



Carbon dioxide
Carbon dioxide is gaseous compound of carbon and oxygen. It is important part of the air and is
used by plants for making food.

Sodium chloride

Sodium chloride is a compound of sodium and chlorine known as common salt. It is an important
part of our food. People use it to preserve fish and pickles, etc.

Calcium carbonate

It is compound of calcium, carbon and oxygen. Marble is calcium carbonate @ally. Itisusedin
building homes and for many other purposes.

Sugar ’\\'0

Glucose, fructose, sucrose and many other sugars are the co ~\Hs of carbon, hydrogen and
oxygen. Sugars are very important part of our food. I{

Polythene @
Polythene is a compound of carbon and hydroge used as plastic for making different items

used in daily life.
il Kép@'r v

e Allthe material things are madd@fferen\ypes of matter.

* Allforms of matterare co qj\ nts.
* An element is t&y est r@a matter and it cannot be broken down into simpler
din

substances by or eans.

e An eleme;t i e of millions and millions of small alike particles called atoms.

* Exce gases, atoms of all the elements cannot exist independently.
e Thesmallest particle of a substance which can existindependently is called Molecule.
e Elementsare represented by symbols.

e Depending upon their physical and chemical properties, elements found in this world are

classified into metals, non-metals and metalloids.

e A compound is a pure substance that contains two or more kind of elements combined

chemically in a fixed ratio.



W QuEesTiOns P

6.1 Encircle the correct option.

P

Which one of the following is a metallic element?
a. hydrogen b. helium c. lithium d. carbon

Which one of the following is a non-metallic element?

a. iron b. aluminium c. beryllium d. oxygen
Which one of the following is a metalloid element?
a. gold b. boron c. silver OQnitrogen

Choose an atom which can exist independently at r@emperatu re?
a. Cu b. Na c¢. O + d. Ne
How may hydrogen atoms are presentin 1 «@e of ammonia?

a. 1 b. 2 d. 4
How many atoms are present in one&@le of helium?

a. 1 d. 4

C.H,,0; is the formula of gluQe. HOW@ny oxygen atoms are there in one
molecule of glucose?

a. 3 t;.scs)\ %‘&9 d. 12

Which one of the f thg is a{element?
¢ CH, d. H,O

Numberof@i{ nm&gl'lumatom
A % c. 3 . 4
This pict

o

10. ﬂ urdindicates the structure of:
@ om b. anelement ¢. acompound d. noneofthese

1

12.

ter, carbon dioxide, ammonia and methane are examples of:
a. atoms b. elements c. compounds d. mixtures
Hydrogen, helium, carbon, nitrogen and oxygen are examples of:

a. atoms b. elements c. compounds d. mixtures

6.2 Writeshortanswer.

1.
2.
3.

Define element.
Write the names and symbols of any two metals.

Write the names and symbols of any four non-metals

. _—



4. Write the names and symbols of any three noble gases.
5. Write the names and formulae of any five compounds.

6.3 Differentiate the followings:
1 Atom and molecule
2 Element and compound
3 Metal and non-metal
4
5

Metalloid and noble gas
i Monoatomic molecule and polyatomic molecule O\E
6.4 Constructed Response Questions. 0
| N,, O,, CO, and H,0 are chemical formulae represerl\.. molecules of different

substances.
(@) Which of these are the elements and whi&gge compounds?

(b) Howmanyatomsare presentinea P@nicalformula?
(c) Identify the elements present in gadly clie

2. Elements listed in Group -18 of§ |cTabIe are known as noble gases.
S?

mical formula.

(@) Why are these called nob e
(b) How are noble gases di tfr elements?
() Isthereanyuseofn egase5| yllfe?

6.5 Investigate:
1. The compositi@cur ‘e\nd properties of five metals, five non-metals and five

comp
2. The usesoffive m%ve non-metals and five compounds.

6.6 Project: L‘@twmes

Teacher
Facilitate ts conduct the lab activities as under:

@ Lab Activity 6.3
%

Go to your school laboratory (Lab), wear lab coat and read the safety the measures given on the chart hanging on

thewall in laboratory.

Material Required

Small plastic bottle, balloon, baking powder, lemon juice
Procedure:

1. Uncap the plastic bottle and fill it one fourth with lemon juice.




Add some baking powder in the balloon.

Fix mouth opening of the balloon tightly over the mouth of the bottle.

Mix the baking powder in the balloon with the lemon juice in the plastic bottle and observe what happens.
Record your observations as under:

B

Activity Substance in the balloon Substance in the bottle

]
; 3

_@Lah Activity 6.4 § E\Q)

~N
Material Required %
Match box, gas burner, hand gloves and f k, ett:\
Procedure: ’\ 0

1. Bring a match stick from the X. K
2. Rubitwith the side of the i

Substance you observe




Are the tea we

take, the bread we | § Can you define
eat and air we | - j pure and impure
breathe pure /| I matter?
matter? 4

After studying apte ents will be able to:
o Demonstrate th r@es e XB when some other elements.

two or more nces ach other  + |dentify and explain examples of common
without the formation of a n&y substance. mixtures from daily life.
. t types of mixtures. o Justify why air is considered as a mixture of
o e difference between elements, gases.
nds, and mixtures. e Demonstrate ways of separating different
B entiate between pure substances and mixtures.

mixtures on the basis of their formation and o Demonstrate the process of solution

composition. formation (using water as universal solvent)
e Describe alloys as mixtures of metals and

. Homogeneous Heterogeneous . ) o
_° Mixture P mixture P __mixture  _°Filtration ~ _Distillation ‘_'cq:hromatographg

— |

A method of

Physical : ; e A method of A method of

; Mixture whose Mixture whose separating insoluble ————— .
gathering of two s i : separating liguid separating coloured
composition is composition is solids from a
or more ; : . - components from components from
uniform not uniform mixture found in s I
substances their mixture their mixture

liquid state




Recall what you have learnt in previous classes
In chapter 6 of this book, we have learnt that:

. Matter is of two types, i.e., pure matter and impure matter.

. Elements and compounds are the examples of pure matter.

. Hydrogen and oxygen are gaseous elements whose chemical composition is shown
below (Figure 7.1):

- oo O
Molecule of Molecule,
hydrogen element (H,) oxygen elem *
Figure 7.1 Hydrogen and oxygen

. Water and carbon dioxide are the compounds who’s&wemlcal composition is shown as
under (Figure 7.2)

,\Q

O0=C=0
Molecule % Molecule of
of water carbon dioxide (CO,)
L d
and carbon dioxide
@Activity 7.1A
~
Write C against the corr d | ag mcorrect statement in the middle column. Also correct the
incorrect stateme write it in the next column.
t/ Incorrect c/l Correct statement
Milk we u s liquid food is chemically a pure

matter

Bread we eat is chemically a pure matter.

The term substance is used for the matter like soil,
airand pond water.

In a solution of sugar in water, both sugar and water
molecules are found chemically combined with each
other.

. —




@ Inquiry 7.1 '

Teacher Guide

Facilitate students:

«  Conductadiscussion on the following hypothesis with your teacher and classmates:
Hypothesis

"Tea we take in the breakfast is mixture of many substances”
» Investigate and prepare a list of a few substances found in the tea.
»  Requestyourteacherto examine the list you prepared and give you marks out of 10.
«  Evaluateyourlearning in science from the marks you obtain in the scientific inquiryyoy,&ﬂacted

, , \ %
In this chapter we will learn about: O
«  Mixtures « Typesof mixtures eparatlng mixtures
« Difference between elements, compounds and mixtures +

- ) Try yourseift |/ /&

Water you drink and the air you breathe are mixtures. What a&%ponents of these mixtures? w

\
7.1 MIXTURES
The things we see in our surroundings don eQmw o%dplre form. They have other things mixed

with them. A sample of such things is cal |xture mlxture many substances (elements or
compounds) are gathered physically, n mbined. Solil, air, pond water, sea water,
milk, vegetables, fruit, fizzy drinks, re th ples mixtures. Mixtures are of two types, i.e.,

heterogeneous mixture and hu@ne L@ ture.

7.1.1 Heterogeneous res f\

A mixture whose com an rtles are not uniform throughout the sample is called
heterogeneous maxt alad, plzza mixture of sugar crystals and sand, concrete slab,

rock, etc., are the @pies of hete geneous mixtures (Flgure 1.3).

w

\ ( Sandwlc ) Y

('Sugar mixed in sand ) | l\ (Concrete slab ) N

Figure 7.3 Heterogeneous mixtures




7.1.2 Homogeneous Mixtures

A mixture having uniform composition and properties throughout the sample is called
homogeneous mixture. Homogeneous mixtures also called solutions. Air, sugar water, rain
water, vinegar, coffee, steel and other alloys of different metals with other metals or non-metals
are the examples of homogeneous mixtures or solution (Figure 7.4).

s N ' r
|
=
Air ) (Sugar water )
P ™

Vinegar|

b

C Vinegar D)

@Ac‘t’hﬂty 72

¢S
«  Take four small beakers, mark them as "A’, ! 'D'a \Mach half with water.
= Add half teaspoonful of sugar in beaker ' teas f flour in beaker 'B* a teaspoonful of cooking

oil in beaker 'C' and a teaspoonful of, ar in beaker
»  Shake the mixtures well with the h glass ro&
%
C D

By

+ Let the mixtures settle. \ O

«  Observe composition of the mixtures and record as under:
Mixtire Compositior:: Type of mixture
(uniform / not uniform) Homogeneous / Heterogeneous
A
B
C
D

»  What do you conclude from this activity?

- _—




7.1.3 Solutions

When a teaspoon of sugar is added to a glass of water and stirred, sugar dissolves in water
producing a homogeneous mixture. A homogeneous mixture of two or more substances is called
a solution (Figure 7.5). A solution, which is prepared by mixing only two substances, is called a
binary solution.

Examples

Solution of salt in water, solution of sugar in water, solution of bromine in water, etc.

) S —— \I'CD
~— N

Salt | Sugar Olne —

Solution — [ * solution —* + water ™|
- 3 K9
Figure 7.5 Binary so%
Components of Solution
A binary solution consists of two components O
. Solute Solvent

(i) Solute s\ \Q)
The solute is a substance that dissolves. Iglnawn, solute is that component of the solution

which is presentin smaller quantity. e. Q\a 5% sug lution in water, sugar is the solute.

(i) Solvent

The solvent is the substance@lch {#:?oote or solutes dissolve and it forms the bulk of the

solution (Figure 7.6). | ary sc@ olvent is that component of the solution, which is
presentinlarge quan&’& gar solution in water, water is the solvent.
@ —

\ Sugar g

Solute Solvent Solution
Figure 7.6 Solute, solvent and solution.

Most common solvents are liquids like water, alcohol, petrol, carbon disulphide, mercury, etc.

A solution is named on the name of the solute. e.g. 5% sugar solution in water will be named as
sugar solution.



@ Inquiry 7.2 |

Airis a homogeneous mixture (solution) of gases. The major gases involved in its compasition are:

N

I Nitrogen = 78% | Oxygen = 21% | l Carbon dioxide = 0.03% l ‘AII other fractions = 0.07%‘

+  Whatissolventin this solution (air)?
Ina solution, the component, which is present in large quantity, is called solvent. Thus, nitrogen is the solvent
inairasitis presentinlarge quantity (78%).

Aqueous Solutions \k

A solution in which water is used as a solvent is called aqueous solutio a means water).
Water is the most common and widely used solvent. Itis known as an exc@nt solvent because it
can dissolve a large variety of substances in it due to its strong solv ion. However, there are
many substances like grease, paint and some inks, etc., which can ssolve in water. They can
dissolve in other types of solvents such as alcohol, petrol an @ e, etc. That is why we cannot
wash off grease or paint stains with water. &

Types of Solutions
The most common solutions are those in which,
solvent. However, there are many other sol
another solid, a liquid in another liquid, a gas
physical states of matter. Table 7.1 shows s

, a liquid or a gas is dissolved in a liquid
hich are formed by dissolving a solid in

nother % r by other combinations of the three
e examp ifferent types of solutions.

pf solutions

State of solute State of solvent Examples of solution

Solid Liquid - 1%
adtgam (tin, gold or copper dissolved in mercury)

Liquid %ﬁ‘ :!- Mcohollc drinks (alcohol dissolved in water)

G Q’ A w Fizzy drinks (carbon dioxide dissolved in water)
% g ;2 Sea and river water (oxygen dissolved in water)

Gtion (salt dissolved in water)

Gas Air (oxygen, carbon dioxide, noble gases dissolved in nitrogen)
Solid V Solid 1. Brass (zinc dissolved in copper)
& 2. Bronze (tin dissolved in copper)

Particle Model of Solutions
On dissolving in the solvent, the solute is broken down into tiny particles like atoms, molecules or
ions that are mixed completely and evenly with the partlcles of the solvent (Figure 7.7). That is why

Figure 7.7 When a solute dissolves in the solvent

. _—



L

a solution is a homogeneous mixture. Its colour, density,
appearance and other physical and chemical properties
are the same in every part of the solution. Its
composition is uniform and tiny solute particles, which
are spread out evenly in the solvent are too small to
reflect or block any light passing through the solution.
Hence, if we shine a beam of light through a solution, the

light will pass through the solution (Figure 7.8). Figure 7.8 A beam,of light passes
throu solution

Name one metal that can dissolve solid gold easily at room :
temperature. . ‘
(Hint: This metal exists in liquid state at ordinary room @

i

temperature.) «

The solute particles dissolved in a solution are ali&
small that they are passed through the filter pa;c)an
noresidue is left behind when we filter a solutiQ

.

\ Figure 7.9 No residue is left behind

. @ h lution is filtered
Strength or concentration of soluti when a sofuflon s Tittere

The strength or concentration of a s& dep%u pon the quantity of solute dissolved in the
solution.

Activity and inquiry based Ie%'@ KOK

@Ammy 7.3 &e V .

Take two glasses ark them at the middle with a
marker. Fill the gl ith water up to the mark. Add half
teaspoonful nglass 1 and one teaspoonful of sugar
in glass 2 e two solutions well and record your
observations.

Sugar

Glass 1 Glass 2
Q. No. Inquiry Reply
1 Which solution is sweeter? Solution in glass 2 is sweeter than solution in glass 1.
2 Which solution is stronger? The solution in glass 2 is stronger than the solution in glass 1.

Why is the solution of glass 2 stronger | Because the solution in glass 2 has greater amount of sugar
than that of glass 1? dissolved in it than the solution in glass 1.




Dilute and concentrated solutions

A solution, which contains relatively less amount of solute, dissolved in a large amount of
solvent is called a dilute solution or weak solution. For example, a solution of 1g sugar
dissolved in 500cm’ water is a dilute solution than a solution of 20g sugar dissolved in 500cm’
water.

A solution, which contains relatively large amount of solute dissolved in the same amount of
solvent, is called concentrated solution or strong solution. For example, a solution of 20g
sugar dissolved in 500cm’ water is a concentrated solution than a solution of ar dissolved in
500cm’ water.

The number of dissolved solute particles in a concentrated sol@Qmore than thatin a

dilute solution of equal volume. +
Inquiry 7.1 ' «Q

How can you make a dilute solution more concentrated and ntrated solution more dilute?
A dilute solution becomes more concentrated if more solu addéd into it. A Concentrated solution becomes
dilute if more solventis added into it.

C
Activity and inquiry based learning QV 6
(g activiey 74 ) M\
[ &4
Take a beaker. Fill it half with pure water. ,ﬁa ha f—tab@n of common

saltinitand shake well.
. —
Inquiry Reply

Th It is dissolved and salt

j smon is formed.
2 |lIsthisa compd’ﬂn(k TS o, this is a mixture.

What do you obsirv

3 What typ ixture is this? Pltis a homogeneous mixture.
4 Why i€ i RSB Because its composition is uniform,

z\ 9 ' showing a single phase.
5 cat we separate the We can separate the salt from this Heating a salt solution

constituents of this mixture? [solution by heating it. On heating
water will evaporate leaving behind

the salt crystals.

7.1.4 Alloys

Alloys are the homogeneous mixtures of some metals with other elements. Alloys are formed by
melting metals and other elements and mixing their molten forms which are then cooled and
solidified. Pure iron is soft metal. When it is mixed with carbon, it forms steel which is hard and
strong as compared toiron.

o e



Steel
Steel is an alloy of iron containing 20% carbon. It is hard and

strong as compared to iron. Stainless steel is an alloy of iron,
chromium and nickel (Figure 7.10). It is very strong and do
not rust. Itis used to make cooking pots, surgical tools, bodies
of automobiles and many other usable things of daily life.

Brass

Brass is an alloy of copper and zinc. Itis used to make pipes,
nozzles and jewellery. German silver is an alloy of copper,
zinc and nickel (Figure 7.11).

Other examples of alloys

« Redgold (analloy of gold and copper)

« White gold (an alloy of gold and silver)

. S’Fc?rlnng silver (an alloy O.f silverand coppelr)' /& Flgure 7 1 Objectsinads oF lirsis
 Siliconsteel (an alloy of iron, carbon and mhcob and German silver

Some Common Properties of Mlxturg

1. No chemical reaction takes place d efor of a mixture.

2. The constituents of a mixture do nq @lnal properties.

3. Substances in a mixture can besgixed in a portion.

4. The constituents of a mixtu @) &ated by simple physical methods.

7.1.5 Separating Mlxtur 9\

The following methodsareu rse ting the components of the mixtures:

Decantation and f|I re t thods used for separating insoluble solid from liquid
component of the le é

Decantation

ker or pot containing mixture wherein insoluble solid is settled at the
bottom of the container.

»  Pour the liquid component slowly and carefully from the container to another
empty container as showninthe Figure.

» Thisprocessis called decantation.

Filtration

299 Activity 7.6 [JJJ

Teacher Guide
Facilitate students conduct the activity as under:
«  Foldthefilter paper twice.




= Open the folds in such a way that three layers come on one side and one on the
otherside to have its cone like shape. Q D a

« Takeaglassfunnel, wetits inner side and fit the filter paper cone into it. Folding the filter paper

« Settheapparatus asshown in the Figure.

»  Pourthe liquid mixture having insoluble solid carefully on the filter paper layer fitted
in the glass funnel with the help of a glass rod.

«  Place some empty flask or beaker below the stem of the funnel.

«  Theliquid component of the mixture will pass through the filter paper into the empty
flask placed below the funnel. This liquid component received in the empty flask is
called filtrate.

+  The solid component of the mixture which will be left on the filter paper is called

residue.
«  This process is called filtration. \QO
"2
Distillation
Distillation is a method used to separate a solvent from a sd&: I his process needs heating the
solutionin a flask. The solvent vaporizes and vapours areonderised back into liquid and collected
in separate container. The solute is left behind in they&

@Activity 7.7 C

Teacher Guide

Facilitate students conduct the activity as under: &ja 6
« Add 50 cm’ sodium chloride solution in 30 b%

fitted with a condenser.

» Settheapparatusasshowninthe FiauQ K
ty

« Heatthesolutioninthe flask. *

»  Water vapours will slowly pass the ser which are

cooled there and flowed int k.

p
«  Thecommon saltwillb\l@ﬁind' @1 nd bottom flask.
o :g.

Sublimation
Please see the p@@ and activity in chapter 5 of this book.

Crystalliz
In this process, the solvent is made to evaporate by heating slowly and the dissolved solid is
crystallized out.

@Activity 78

Teacher Guide

Facilitate students conduct the activity as under:

+  Take some salt (common salt) solution in a china dish.

»  Heatthesolution slowly.

»  Solventwill evaporate leaving behind the saturated salt solution.
«  Stop heating when you observe that almost all the solvent is evaporated. |
» Letthesalt be crystallized out.

R




Chromatography

Chromatography is a technique used for separation of coloured components of a mixture. In this
method different solutes are dissolved in the same solvent as components of the mixture. When,
the solution is made to move on chromatographic paper or some other stationary phase, the
dissolved components (solutes) move on the paper along with the solvent at different rates. In this
way, the coloured components become separated on the paper.

@Activity 79
; N
Teacher Guide
Facilitate students conduct the activity as under: ﬂ$uﬂ /ﬁ p
L

« Take a chromatographic paper strip and put a drop of green ink at the middle of
one end of the paper strip.

» Hang the paper strip in a beaker containing a little quantity of waterin such a
that the edge of the paper strip having spot of green ink touches the

surface in the beaker as shown in the Figure.
» Let the water move in the chromatographic paper upwards for 10 to (&nutes
» Remove the paper strip from the waterand letitdry.
* You will see bands of different colours on the paper strip. @
« This indicates that different coloured components mo /t&.lg different distances on the chromatographig

paper and get separated from each other.

7.2 DIFFERENCE BETWEEQI\Q.EN{@TS COMPOUNDS AND

MIXTURES

We have learnt about elements, compou and% s. In order to understand the chemistry of
these materials and difference betw hem ed to go a somewhat ahead, i.e., beyond the
curriculum scope for Grade-6 @nc 0 me higher order learning through scientific
investigation. 9‘\

'Sc_lentii‘lc Inves:
Physical and chemical
Physical and chemi
A change duri
A change dugi

N

ges

nges are associated with the structure of the substances.

ructure of the substance does not change is called physical change.
h structure of the substance is changed is called chemical change.

Activity a

@Activity 7.0

Take water in a pan Inquiry

.C%: What is the structure of water?

J What happens to water on heating
J A it strongly?

quiry Based Learning

H—Q
\
H

It changes into its gaseous state (steam)




Heat water strongly Inquiry Reply

What is the structure of steam?

Whether the change of water into

steam is physical or chemical change. Physical change.

Inquiry

What happens to water on cooling it? It changes int e (its solid state)

— What is the structure of ice? @ k s
’ ?

H
Whether the change of water in hysical change.
is physical or chemical chang‘g!
Request your teacher

pass electric current Inquiry
through water

What happens to Water changes into its constituents, i.e,
o Power . current is passed gh it hydrogen (H,) and oxygen (O,) elements.
5 /_/—
/
‘\ | | What is @Jctu rogen gas? m
- |
Hydrogen H—H
Nxe! is the?ere of oxygen gas? “
0=0

Whether the change of water into
hydrogen and oxygen is physical or Chemical change.
chemical change.

Chemical change is also termed as chemical reaction.
7.2.1 Difference between a mixture and a compound

Mixture Compound

1. Amixtureisanimpure matter. 1. Acompound is a pure matter.

2. No chemical reaction occurs when a A chemical reaction occurs when a
mixture is formed. compound is formed.

Its composition may not be uniform. 3. Its composition is uniform.

4. Itsconstituentsare not chemically combined. | 4. Its constituents are combined chemically.

— —
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Mixture Compound

5. Its constituents do not lose their original | 5. Its constituents lose their original

properties. properties.
6. Its constituents can be separated by | 6. Its constituents cannot be separated by
simple physical methods. physical methods.

7. Melting and boiling pointsare notsharp. | 7. Melting and boiling points are sharp and
are the characteristics of a compound.

Q) 1 S

| (s Scientific Investigation [

Teacher Guide \' \
i

Facilitate students:

» Investigate and conduct a discussion to conclude about the inquiry gé u
Inquiry &
+  How are mixtures formed?

*  Howare compounds formed? @
Hypotheses

1. "Aphysical change s involved during the formation o a mixture.”
2. "Achemical changeis involved during the formaQ mpound.”

Investigation and discussion \®

Activity and Inquiry Based Learning

) Activity 7.11 %

. Takesomesulphurpowderandqm@ ron% sinachinadish.

Mixttre of sulphur powder and iron fillings.

Inquiry

1 Whdtdo you observe? A mixture is formed.
2 im a pure substance? No, it is an impure substance.
3 What type of mixture is this? It is a heterogeneous mixture.
4 Why is it heterogeneous? Because its composition is not uniform. The constituents
are looking in separate phases.
. Take a bar magnet and move it in the china dish having
How can we separate the constituents ; . .
5 . the mixture. Iron fillings will be attracted and stuck to the
' magnet leaving behind the sulphur particles in the dish.
Conclusion

If more than one substances are mixed in such a way that they do not lose their original properties and can be
separated easily, such a gathering of substances is called a mixture.




Iron sulphida

= Heat the mixture of sulphur and iron fillings strongly in a
china dish. It will change into black mass. Let this mass cool
down and then grind it.

+  Observe this powder closely. Can you tell whether this
powder still has separate particles of sulphur and iron
presentinit?

+  Movethe barmagnetinitand observe.

\lj‘:)};a: :ZEEE;; fouslphurand ieon-flings Upon heating, they are chap 3- to a black mass.
2 What is this black mass? It is iron sulphide.

Is this the same mixture of iron fillings and| No, it is a comp vﬂuch iron and sulphur have been
3 sulphur? combined in a&%ropomon
4 Is this a pure substance? Yes, it is a pure subStance.

Can we separate the iron fillings from | No, we eparate the constituents of a compound
5 sulphur by moving the bar magnet in this | by si ical method.

substance? £ .

Do the sulphur and iron keep their
6 individual properties in this black mass , they ha@ost their original properties.
of iron sulphide?

Conclusion: o o)‘b"

* POINTS
A mixture is an mﬁl éﬁv

matterconsisting of two or more pure substances not chemically

combined wit h other.

* Nochemi I@c ion takes place during the formation of a mixture.

« Thes es ina mixture can be in any proportion by mass.

« Mixturesare of two types, i.e., heterogeneous mixture and homogeneous mixture.

« A mixture whose composition and properties are not uniform throughout the sample is called
heterogeneous mixture.

* A mixture having uniform composition and properties throughout the sample is called
homogeneous mixture.

* Homogeneous mixtures are also called solutions.

« Alloys are the solutions which occur in solid state.

« The components of a mixture can be separated by simple physical methods.

« Decantation, filtration, distillation, sublimation, crystallization, chromatography, etc., are

different techniques for separating mixtures.

. —
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7.1  Encircle the correct option.

1. Select the one that is different from the others.
a. ice b. water c. sodium d. steam
2. Which is true fora compound?

a. asubstance consisting of two or more elements loosely mixed together in a fixed
ratio by mass.

b. a substance consisting of two or more elements chemiwmbined in a fixed
ratio by mass.

c. asubstance consisting of two or more e!ements% lly mixed in any ratio by

mass
d. asubstance consisting of two or more me %d in their molten form.
3. Which one of the following isnot an eI
a. chlorine b. sulphur ugar d. zinc
4. Which one of the following is norOt
a. phosphorus b. alumi copper d. magnesium

5. Which one ofthefollowmg%w
a. carbon, oxygen, hyd ro@

b. wateris made up 0 roge and@xygen.
c. anelementis a &7 can be decomposed by heating.

elements

d. goldisa
6. Whicho ée foll@g is matter?
a. he sound d. light
7. Whiy ne of the folowing is mixture?
; b. water c. carbondioxide d. oxygen
8. @ich one of the following is a homogeneous mixture?
. soil b. steel c. graphite d. iron
9. Which one of the following is a solution?
a. rock b. copper c. diamond d. brass
10. Technique used for separation of coloured components of their mixture:
a. distillation b. chromatography
c. sublimation d. crystallization
7.2  Giveshortanswers.
1 Define a solute. & Define a solution
3. Give five examples of heterogeneous mixture.



4. Give five examples of homogeneous mixture.
5 Give three examples of alloys.
7.3  Differentiate between:
1. Homogeneous mixture and heterogeneous mixture
2. Crystallization and chromatography
3: Compound and mixture
4. Solute and solvent
7.4 Constructed Response Questions \E
1y Airis a mixture. OO
(@) Enlist the elements presentin the air \0
(b) Enlist the compounds presentin the air _\.’S'
(c) Enlist the impurities (pollutants) of the ai
2 Briefly describe the importance of the following iléthe air:
(a) Nitrogen (b) Carbon @ (c) Oxygen
3 Underground water is a mixture of di t Substance.
(@) Name the components of mixture.
(b)  Howcanwefilter the unéround rfor making it fit for drinking?
4. Metals are mixed with other ents f&ig alloys.
(@)  Whattype of mixturéaloys @
(b) Describe the @smo ndTse of different alloys.
(0 Whydow all
5. !dentlfythe so %nth (%wmg
Steel (c) Brass
7.5 Investlgate w‘fmhe h your teacher to learn about separation of immiscible
liquids ush@paratmg funnel.
7.6 Projec
Teacher

Facilitate students conduct a discussion on:

1.

Safety measures in Science Laboratory
While working in a chemistry laboratory for conducting experiments, we ought to take the
following safety measures.

(@) Wear a laboratory coat.

(b)  Wearsafety spectacles.

(©) Ensure the presence of a fire extinguisher, a shower and a first aid box in the
laboratory.

. _—



2.

3.

(d)  Always perform experimentsin the presence of your science teacher.
(e) Never taste chemicals.

Fractional distillation of crude oil

. \
> Petroleum Gas i

Gasoline & \ l
Naphtha “%00
Paraffin -

Diese

- ~ - -~ -

O

Test the following substances fi'the Lab{% to find out whether they are soluble in water
*
O ¢O

Sr. No. Name of -¢'ute Water as a solvent Soluble/insoluble

1

2 Su

3 @Ié@

4 Q@a powder

5 “WSodium hydroxide
6 Sodium carbonate
7 Sodium bicarbonate
8 Calcium oxide

8 Copper sulphate
10 lodine

11 Citric acid

12 Oil

13 Grease
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What is the . N
What is difference betweén “: ;

Energy? | potential =
kine&e 7

What are the
sources of energy? |

y

v
o i % ; ii ’5‘
Students Learning Outc
l After studymg pte@ents will be able to:
e Recognize energy a a l Compare the Renewable Energy Sources
« Relate potential and ki nergy (wind, water, Sun and plants) and Non-
e« Demonstrat energy transf® such as a Renewable Sources of energy (coal, natural
bouncing energy transfer diagram, gas, crude oil).
e.qg. energy (gravitational potential e Identify the advantages of using renewable
en stic potential energy), kinetic energy resources.
energy™ (motion, thermal, light, sound, e Assemble and demonstrate a solar panel to
electricity, etc.) operate a small fan. (STEAM)
e State the Law of Conservation of Energy and e Design and make a solar water heater.
explain how the law applies to different (STEAM)
situations.
VOCABULARY
. Potential Energy
/° Energy < /Pl(lnetlc energz /° engergy /° converter 5 /°Solar panel S
Eneraydueto A device which A device that
e Energy due to il converts one form converts solar
Ability to do work ; - position of an P :
motion of an object : of energy into energy into
object £
another electricity




Recall what you have learnt in previous classes

The ability to do work is called energy. For doing every work, we need energy. What makes us
move? What makes the car run? What makes the food cook? What makes the plants prepare food?
What makes the bulb glow? What is produced from beating a drum? The answer to all these
questionsis energy (Figure 8.1).

LS
{% S o

Carbo

~19

Figure 8.1 Different forms of energy +

@Activity 8.1 Assessment ' /( @

-
Give examples of each form of energy mentioned belo -o’

Chemical Sound
energy energy

Heat
energy

Nuclear
energy

Mechanica
energy

Electrical
energy

of energy and sources of energy.

’2) Inquiry 8.1 ¢ \
@qry-. ~\ SgQ N

Identify the forms of energy usechin the follgfing systems to produce light.

In this chapter, we will learn how to relat@feren: f@tmsof energy, energy transfer, conservation

Heat, light, sound, electricity, mechanical energy, chemical energy, nuclear energy, etc., are
different forms of energy. All these forms of energy can be put into two main categories, i.e.,
Potential Energy (P.E.) and Kinetic Energy (K.E.).

8.1 POTENTIAL ENERGY (P.E.)

The energy stored in an object due to its position or some chemical or mechanical process is called
potential energy (P.E.). Examples of potential energy are as under:



Gravitational potential energy

An object placed on ground cannot do any work.
When it is raised at certain height, i.e., lifted above
the ground, work is done against the Earth's
gravity which is stored in the object as energy .
due to its position and is called gravitational
potential energy (Figure 8.2).

This brick has the
potential to fall.
It has potential energy.

This brick does not
ave potential energy

Figure 8.2 Gravitationawgntial energy
Elastic potential energy or strain energy

Some materials can be easily squashed, stretched or bent by applyin @e on them but, they
come back into their original shape when the force acting on them ‘ﬁoved. Stretched rubber
band stores energy in it. Similarly, squashing or stretching or-wiading spring stores energy
(Figure 8.3). Such a stored energy is called elastic potential,@ or strain energy.

Winding key / S@@%ﬂy wow' / -—-.\ Spring unwinding

inP loss in P.E.
N )
|gure stic potential energy or strain energy

Chemical ene@@
Energy st@ d, batteries, biomass, fossil fuels, etc., is the result of chemical processes and is
thus calle mical energy (Figure 8.4).

N

_( CelBattery ) )\ ( Fuel D) J\_(C Woed ) J\_(C Foed ) )

Figure 8.4 Examples of stored chemical energy

. _—
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8.2 KINETIC ENERGY (K.E.)

The energy possessed by an object due to its motion is called kinetic energy (K.E.). Any moving
obJect has klnet[c energy (F|gure 8.5).

.@1

( Flying airplane )/ Boy cycling ( Moving car ) Rotating windmill /Boygbha‘”ding BaII kicked by boy

Figure 8.5 Kinetic energy of the objects ‘\'

Other examples of kinetic energy are as
under:

Heat energy

Energy of a substance due to movement
of its particles is called heat energy.
When a substance is heated, its particles
move fast and its hotness or temperature
increases. When a substance is coolec .
movement of its particles slows dow
temperature decreases (Figure ¢ 8 @

J

Figure 8.6 Heat energy of the objects

Light energy % @ informative [
Lightis a form of energy:. | ‘e sin t@um of rays and waves. -

Sound travels in waves and can be

Sound energy ﬁ sensed with our ears. It needs medium
ro

Sound is aform of energy’ltis p ced by vibrating objects. | to travel through. It cannot travel
Electrical ene@ through vacuum. It travels fast through

Flow of el harge is called electrical energy or selidisiand liquids:asicompared to'ait
| o Aigsdbyel : The speed of sound in water is almost 5

eiRcirielny: gouced by electnic gensrators, times greater than in air and about 15

Mechanical energy times greater in solid objects than air.

Mechanical energy is the energy possessed by an object due to its motion as well as due to its
position. Therefore, it is the sum of kinetic energy and potential energy.

At hydropower stations, flowing water energy (K.E.) is used to produce electricity. In wind power
stations, energy (K.E.) of wind is used to produce electricity.

8.3 ENERGY AS A PHYSICAL QUANTITY

A physical quantity is the property of matter or value of a system that can be quantified or
measured. Energy is expressed as work done. It can be measured. It is therefore a physical quantity.
In System International (Sl), the standard unit used to measure energy is Joule (J).
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Teacher Guide

Facilitate students perform activity as under:

» Take four beakers or mugs and mark them as 1, 2, 3 and 4.
s Fill the beaker 1, 2, 3 with water and beaker 4 with ice.
¢ Dip thermometer in each beaker.

J

» Place beaker 1 on low heating burner, beaker 2 in the sun,
beakers 3 and 4 on the table in your class room. (1M (2)
« After4to 5 minutes, observe and record the temperature of waterin different beakers a

ture of
in beaker 4

Temperature of Temperature of Temperature of
water in beaker 1 water in beaker 2 water in beaker 3
i IOl G

_@Activity a3 A
Teacher Guide
Facilitate students to perform activity as under: ,&;

ian

1. Switch onthe electricbulb, fan orany other electric a itted in your room or classroom.

2.  Observe the reading scale on the electric meter fi asure the use of electricity in your school or home.
3. Examine the electricity consumer bill served b ectricsu company last month.
4. Discuss how monthly consumed electricity m%ur sthool is measured and utility bill is calculated.

[ |

After various experiments, sci hav&concluded that
*

8.4 LAW OF CONSERVATIQN-OF s

“Energy can neither be creat be@oyed but, it can @ ?

7 =Y
be changed from one for not his fact is known as & B
law of ti f L@ lairy this law with the B2 b " Edreme
aw of conservation o xplain this law wi € gosition (A) Sodtih
help of asimple pend (Flgu Mean position

As shown in th @u‘e 8.7, the posutlon A is the mean  Figure 8.7 Conservation of energy in
position of t é’b (metallic ball). If it is displaced from the motion of a simple pendulum
position nd left free to move to and fro from position
B to Cand Cto B by passing through A. During motion, its energy will be conserved as under:

« Atpositions Band C, it has maximum potential energy and no kinetic energy.

e During motion from B to A and from C to A, its potential energy keeps converting into
kinetic energy.
e Atposition A, it has maximum kinetic energy and no potential energy.
e During motion from A to B and then back from A to C, its kinetic energy keeps converting
into potential energy.
e Duringthe process, energy is also consumed in the form of work done.
In this way, the energy keeps on changing its forms but not ceased.

. _—



_@Activity 8.4 Energy Transfer (bouncing ball activity) .

Teacher Guide
e Takearubberball andliftitup above the ground at certain height.
¢ Thenleaveitand letit fall towards the ground.

~

The ball, after hitting the ground, will bounce back, go up into the air to a certain height and then again fall towards
the ground and go on repeating same processes.
@4 GPE—»KE 2 KE—»EPE @ EPE—»KE @4 KE—>»GPE

v
V'S
-
= =
Observe/ Think and notice as under: ’&

Stage 1

e Theform of energy stored in the ball when you lift it u@e the ground up to a certain height.

e During falling towards the ground, what form of y is conveiting into what form.

Stage2 x \@

e When ball hits the ground and gets its shap ged; @m of energy is converted into what.
Stage3 %

e Whenthe ballretainsits shape; vghﬂ ofen is converted into what.

Staged \ K
¢ When the ball bounces baciﬁ s mo\%up into the air; what form of energy is converting into what
al

form. @
*GPE :  Grawmiation P(% nergy
*EPE tic Potential Eneérgy

*KE : tic Energy

*PE otential Energy
Result

Write what do you conclude from this activity?

Energy converters

It is our daily observation in our homes that electrical energy is converted into light, heat, sound
and many other forms of energy or works done. The devices which convert one form of energy into
another are called energy converters.



Examples:
Energy converter Energy changes
Plants Convert light energy into chemical energy stored in food
Car engine Converts chemical energy stored in fuel into heat energy, sound energy, etc.
Electric drill Converts electrical energy into kinetic energy, sound energy, and heat energy.
Washing machine Converts electrical energy into kinetic energy, sound energy, and heat energy.

@Activity 8.5 Energy Converters .

Think and explain what form of energy is converted into which form by the followin

NN

Mitochondria in

Electric fan Television Radio %ﬁar panel living body cells

Dissipation of energy
When energy is converted to a form of energy.usefdl to us, many other forms of energy that
are not useful to us may be produced and sfiggad out. %spreading out of energy into

different forms is called dissipation of en y The% ted forms of energy are wasted.

Hence, the dissipated is also called was ner,
For example; when we switch on th ctric bu&ht is useful to us, but the heat produced
by glowing bulb is wasted and .th@ lled digSipated energy.

8.4 SOURCES OFEN Es*(
The Sun is the biggest so . ene&/e also produce energy from flowing water, wind, plant,
ni

coal, crude oil, natural g u e need to overcome energy crises by efficient utilization
of energy resources
8.4.1 Renewab%ources of Energy

The sources af y that will not go to end or that can be recovered are called renewable
sources c@ . Solar energy, flowing water, wind, plants, etc., are the renewable sources of

energy.

Solar Energy Photosynthesis
The energy of the Sun which reaches on the Earth and Oxygen |jgnt

~ energy

out

other planets in the form of heat and light is called solar
energy. We use solar energy in every walk of life. Plants
use it for making food. Solar cells use it in calculators,
watches, etc., (Figure 8.8). Solar energy is the everlasting
source of energy. It is available for use free of cost all the
time. It is pollution-free. It cannot go to end. It is thus
called arenewable source of energy.

Figure 8.8 (a) Plants use light energy.

. B
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Silicasand ~ Melted silicon  Silicon ingots  Ingots sliced Metal conductors ~ Solar cell

into wafers applied Solar cells in
final solar panel

Figure 8.8 (b) Making of solar panels.

Solar heating systems use solar energy to heat water in our homes (Figureo*.‘Solar energy is
converted into electrical energy by using solar panels (Figure 8.10). B

Light from

the%

Ligh

collector

;r[ : n Movement of
; ". the free electrons Inverter | eunvarsionfrom
ﬂﬂ bn atoms, . trough the direct current
- * layers of solar cell | (D) to alternating

producing

current (AC)

. electric current.

V., <O
Figure 8.9 Solar water h@\ystgla'& Figure 8.10 Working of solar panels.
_@Aﬂivity s.c |

Teacher Guide

Assemble and der‘h@trate asolar panel to operate a small fan

Material req r@

Solar par@att), electric wires, a small DC fan, electric switch or key, etc.

Procedure

. Take a piece of electric wire (1 meter long) and connect its one end
with negative terminal of the solar panel and other with the fan.

. Take two other pieces of electric wire (each half meter long) and
connect one end of each of these with the switch or key.

. Now connect free end of one wire with the fan and free end of the
other wire with the solar panel.

. Place the solar panel in the direct sunlight.

. Switch on/ turn the key on and observe what happens.

. The fan will start working using the electricity produced by solar
panel.

..




Flowing water energy
Hydroelectric power stations convert energy of flowing water (kinetic energy) into electricity
(Figure 8.11). Flowing water is available free of cost. It is used to turn turbines which in turn move

electric generators for producing electricity. It is a recoverable source. Hydropower is thus, a
renewable source of energy.

Dam
Reservoir

Transmi :

Conduct an interactive discussion
rivers and other flowing-water %
source of energy. 4

Wind/Tidal energ

Wind moves the mills (Figure 8.12) which in
turn moves t s to run electric generators for
producin icity. Wind is available free of cost. It
does not produce any pollution. It cannot be
finished and is therefore a renewable source of
producing electricity.

Biogas energy Figure 8.12 A
Biogas energy is the heat energy that is produced from decay of organic wastes or by burning
plantwood. Itis used as fuel in homes. It is cheaper than other fuel and produces less pollution. Itis
also arenewable source of energy.

-
wind farm

8.4.2 Non-renewable sources of energy
Coal, natural gas, and crude oil, etc., are non-renewable sources of energy (Figure 8.13).

. _—



Petroleum Gas .

Gasoline M

Maphtha i
Paraffin %

Diesel NI IO

Fuel oil J
Lubricating oil e‘

Coal mine SU| gas fletd in Paklstan

-

Figure 8.13 Non-renewable sources of energy
Non-renewable sources of energy are not recovered soon. They t long time for their
recovery. Permanent and extensive use of non-renewable source ergy on large scale can

create a huge shortage of these resources. This will result into a bj gy problem. That is why we
need to make maximum use of renewable energy resource g@@rating electricity and fulfilling
our other needs of energy in terms of heat and light, etc. 2

Advantages of using renewable energy so

Renewable energy sources are available free of cost andthey don't produce pollution while using
them for generating electricity. Solar energy 4 erlasting source of energy. Plants use it to

make food. It maintains the temperaturgp lane (t®Earth) suitable for survival of life on it.
We can use it to generate electricity throu lar pa

Flowing water in rivers and wind in the ¢

can be converted into electrncuty usi t blnes

! é& )Sclentll'lc Investigatic

Comparls

Teacher Guide
Facilitate students to investitgate as un

* Useyourschoo and internet resources and investigate about renewable and non-renewable sources of
energytoe h e learning given in your textbook.

* Conduct son between renewable and non-renewable energy sources.
« |dentify dvantages of using renewable energy sources.

@ Brain teaser [JJJ

Un-jumble the followings to make meaningful words:
elvotinesi J—-.‘

| atoeptnil | —ap ) ( k ]
| wnaeleebr | bt J| | anailttvirgo | b
l
[

free of cost sources of kinetic energy that
ills and electric generators.

and Non-Renewable Energy Sources

‘ ceiktin ]—-‘{ W silcate 1-—-"[
[ Irsoa ] —‘( ] npuuemndl| J-—-‘I
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« Ability to do work is called energy.

« Gravity is the force of attraction between any two objects.

« Size of gravitational force is related to mass of an object.

« Result of an action or a process is in fact the result of the energy transfer.

« A machine used to convert one form of energy into another is called energy converter.

« Energy is not destroyed. It changes into other forms or work. \E

« Some part of energy may also be is dissipated in surrounding durir&onversion.

« Solar energy, flowing water, wind and biogas, etc. are the ren ources of energy.
« Coal, crude oil, natural gas, etc., are non-renewable sources rgy.

,QZ)
W QuesTianNs’' P

8.1 Encircle the correct option. Q”C)
1. Temperature of an object %\ eas’h@ ................... of its particles:

a. gravitational potential @’ y (a strain energy

c. kinetic energy d. sound energy
2. When we drill a h@n a@t, which of the following forms of kinetic

energy is use{% us?\

a. sou“@ O b. heat

c. light % d. mechanical energy
3. OQ\’Q(‘ is a source of:

@ echanical energy b. chemical energy
. sound energy d. electrical energy
4. An example of renewable energy sources:
a. coal b. natural gas c. wind d. petrol
5. During work done, energy is:
a. produced b. destroyed
c. wasted d. converted into other form
6. Which of the following is not an energy converter?
a. table b. radio c. fan d. room heater

. —



8.2

8.3

7. A fruit after its detachment from a tree-stalk begins to convert energy due to
its position into:

a. strain energy b. kinetic energy

c. chemical energy d. electrical energy
8. The mixture of gases formed by the decay of animals wastes:

a. greenhouse gas b. biogas

c. natural gas d. water gas \E
9. Engine of a vehicle starts working using: O

a. electrical energy b. light ener. 0

c. heat energy d. sound e’&
10. During an energy conversion, the total am r@tnergy:

a. destroys b. decreases C. Incheases d. remains the same
Give short answer. «@
1 Name three forms of stored energy.

Dissipated energy is also calle sted e y. Why?

2
3 Define the law of conservation,of enegﬁ\
4 Where does the energ& ced ynamo come from?

Constructed Response\@tiorKOK

1. Fill in the foll columans:

. "A::v\@the & energy used by the converter.
. i ith theMporm(s) of energy produced by the converter.
™
B (Energy converter)

Dynamo

Catapult

Burner

Balloon while blowing up

Tree

2: Which main energy transfer takes place in the following examples?
(@)  Achildkicking a football.
(b)  Apersonwalking upstairs.
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(c) Water being boiled in a kettle.
(d)  Aglowingbulb.

Adriver turns the key of a car engine, the engine sounds ‘rrr rrr rrr’, but does not start.
What can be the cause?

Imagine that you drop down a ball from a certain height. It makes a few bounces
from the ground, moves some distance on the ground and finally comes to rest. Your
friend says that the ball has lost all of its energy. How will you gmd your friend’s
statementin the light of law of conservation of energy? 0

8.4 Investigate the examples of energy conversions on your @ome from school by a
bicycle.

8.5 Project
Teacher Guide &b
Facilitate students:

. Drop a metallic sphere from the hei hQ! 5cm, @m, 15 ¢cm, and 20 cm respectively on a
uniform surface of sand.

. Measure the diameter of the pits Qie o%ra‘urface by falling the metallic sphere from
above mentioned heights. Q

. Plot a graph between th ’)@re's%@&he heights of 5cm, 10 cm, 15 cm & 20 cm and the
cﬂ@ formgof pi

works done appeare

. Discuss the grapl v@you el

of pits of different diameters.

rand classmates.




Why is electricity ;

important for us? ‘

How are material

objects charged?

e Explain the phe \) fs t|® icity in

everyday life.

e Recogni ectric currentSas a flow of
charges

imple circuit as a path for flow of

entiate between open and closed
circuits.

e Draw and interpret simple circuit diagrams
(using symbols).

o Describe the characteristics of series and

Electric Electric Electric

pte@ents will be able to:

parallel circuits.

Draw and construct a series and parallel
circuits.

Identify the use of series and parallel electric
circuits in daily life.

Investigate the factors that affect the
brightness of bulbs or speed of motors,
number of batteries, number of bulbs, type
of wire, length of wire, thickness of wire.
Assemble and operate a trip wire security
alarm system using simple items. (STEAM)

Static
current /° circuit _~° switch _~° Battery _~Celectricity o _~° Charge
Flow of electric T»::i?: t;:clg_?f : c::v;ec:;sseedt:; A source of Electricity due to A basic property
charge P electric charges charges at rest of matter

charge flows electric circuit




Recall what you have learnt in previous classes

Electricity is a form of energy. It is produced by the charge. Charge is the basic property of matter. It
is of two types, i.e., positive charge and negative charge. Positively charged protons and negatively
charged electrons are present in every atom of the matter (Figure 9.1).

© Proton

{ ) Neutron OE

Properties of charge

T Like charges repel each other. @
2. gﬁ\

Opposite charges attract each other (Figu

Re+X+aa

L Like charges rep

Figure
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Teacher Guide . O K 3
Facilitate students investigate and tadisc to conclude about the inquiry as under:
»  Despite the presence of positiel hargex%)tons and negatively charged electrons in an atom, itisknown as a
neutral particle. Why?
Investigation and dis n %
«  As for as, the umber of negdtively charged electrons remains equal to the total number of positively
charged pro n atom, the sum of negative charge cancels the effect of sum of the positive charge. Inthis

ains neutral.

+  Som | objects, when rubbed with some other objects, lose or gain electrons. The object which loses
electrons acquires positive charge on it, as the number of positively charged protons increases as compared to
the number of electrons present there. On the other hand, the object which gains electrons, acquires negative
charge on it, as the number of negatively charged electrons increases as compared to the number of protons

way, th

present there.

«  When a positively charged object comes close to the negatively charged object, both objects attract each
other.

+  Whensimilarly charged objects come closer, they repel each other.

Conclusion:

—— ——
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9.1 STATICELECTRICITY

The charge produced on an object remains there at rest.
When the charge at rest is gathered on an object, it is known
as static electricity. The word static means something at
rest. Charge is often created when things are rubbed
together.

Lightning (Figure 9.3) is an example of static electricity. Figure 9.3 Lightning

When clouds rub against the air, a huge charge is gathered on them. WhenQﬁaositeiy charged
clouds approach or meet, a big spark is produced, which is called lightning. O

_@Activity 9.1 \(\O

*  Place afew paper bits on the table.

»  Pullaplasticcomb through your dry hair twice or thrice in the same dire

e Bring the comb near the paper bits. Do the bits stick to it? Why d
the comb attract these paper bits?

s Thereason for this phenomenon is that the comb has acquir: e.

Recall C)/\

_@Actmty 9.2 [ Q
Suspend an inflated balloon with the stand us&a thread. \®

* Bring apiece of woolen cloth neartoiit. Doe c otl'% e balloon towards it?
*  Rubtheballoonvigorously with the w?cloth and
*  Bringthe cloth nearer the balloon s n

remove it.

ce

¢ Does the cloth attract the baII is time? ill observe that the cloth attracts
balloon this time.

=  Thereasonisthat therx ch @oth of them before rubbing. After rubbing
they have acquire site ¢ due to which they attract each other. The
balloon has acw negative charge and the cloth positive charge.

Suspend inflated balloons with the stands using thread.

* Place them at a small distance from each other as shown in the
Figure.

* Bring the balloons closer by moving the stands. Do the
balloons attract or repel each other?

* Rub each balloon with a woolen cloth. Bring them close, again.
Do they attract or repel each other?

* Now rub one balloon with woolen cloth and the other with a plasticcomb or ruler.

* Bring the balloons closer. Do they attract or repel each other? What inference do you draw from your
observations?

*  When balloons were rubbed with woolen cloth, both of them acquired negative charge. Due to which they
repelled each other.




= When one balloon was rubbed with woolen cloth and the other with plastic object
they acquired opposite charges. Hence, they attracted each other.

Point to ponder .

What makes the balloon negatively charged when rubbed with woolen cloth? w

9.2 CURRENT ELECTRICITY

When the positive terminal of battery is connected to its negative
terminal through a metallic (copper) wire, charge begins to flow
through the wire. The electricity produced by the flow of charge is

called current electricity (Figure 9.4). @
u

Electric Circuit re 9.4 Current electricity

4 Electric circuit is a path of flow )(cq&‘nt. ‘

In our homes, we turn ON the switch to light a bulb or a fan The same switch is also used to
turn them OFF. Various electric circuits are made for &

Simple Electric Circuit

Let us make a simple electric circuit. Q

_@Actwity 2.4
Inserta torch bulbin a holder. %
* Connect the bulb to a cell or batte oltigh a syitch'With the
help of metal wires as shownin th b Q
& rt glowing?

*  Turntheswitch ON and obse

¢ Now, turn the switch OFF serve Ib. Why did it stop
glowing? When the swi rned n why does the bulb
start glowing?

= Bulbstarts glowi cause an electric current flows throughit. Battery

= Electric cur r@ses through the cell or battery, bulb, switch and wires as shown in Figure. They together
providq for current to flow through.

o~
As you see in the Figure (Activity 9.4), the battery, bulb and switch are connected through wires in
an electric circuit.

4 Bulb, battery or cell and switch are called the components of electric circuit. l

Battery is a source of electric current. The switch is used to control the flow of current and glowing
bulbindicates that currentis passing through it.

Open and Closed Circuits

You have learnt that on turning the switch ON, the circuit becomes complete or closed due to
which the current starts flowing through it. On turning the switch OFF, the circuit becomes

. (112) -



incomplete or OPEN, so the current stops flowing through the circuit. It is called open circuit
(Figure 9.5).

Figure 9.5 Open and closed circuit O
Components of Electric Circuit O
Electric cell or battery, key (switch), conductors (wires), bulb an devices which are used

for making an electric circuit are called components of an electricg

t(Fi 9.6).
Al it (Figure 9.6)

Electric

components Switch in D( witch in "OFF" 4
Electric cell Electric bulb posigon %  position Battery Wire
Symbols —| — _@_ an,l — — | —{HHH+—
Figure 9.6 Co tso ric circuit
A cell or battery is a device that stores lca @ and converts it into electrical energy. A
n electric circuit. Wire is a conductor which

switch is a device which is used to and clo
allows the current to pass thrqu war A bulb is an electrical convertor which converts
electrical energy to light energg\
Circuit diagram

Thediagramshowanl cub O
an electric circuit. It is thus, ca

circuitdiagram (E 9.7) +

$ Battery >< Light bulb

N\

Switch
Figure 9.7 Circuit diagram

Wire

9.2.2 Types of Electric Circuit
Based upon the ways the electric devices are connected in the circuit, electric circuits are of two
types, i.e., series circuit and parallel circuit.

Series circuit
In a series circuit, electric devices are connected one after the other across a source (cell or battery)



in a single lope (Figure 9.8). There is only one path for the electric current to flow. The currentin a
series circuit is the same throughout the circuit. We cannot turn ON and OFF every device
independently.

Figure 9.8
Series circuit

Disadvantage of series circuits
Why series circuits are not recommended for domestic or industrial
wirings? The reason is that if a fault happens at any part of the
circuit, it stops the flow of current in the whole circuit FigureﬁQ@

Parallel circuit Figure 9.9 Series circuit
In a parallel circuit, two or more electric devices are d independently across a source (cell
or battery) giving multiple paths to the current to @ ure 9.10).

%10 Parallel circuit

Advantage of a para a lt o serles circuit
The advantage of a p | urc%er a series circuit is that a break or fault at some branch or
flo

device will not s e current to the other branches or devices. Only the faulty branch or
device will ha @ ak in current flow.
Applicati parallel circuits

Parallel circuits are used in electric wiring in our homes, automobiles, e.g., for wiring car headlights.
Parallel circuits are also used in computer hardware.

Factors that affect the brightness of bulbs or speed of motors

Following are the factors that affect the brightness of bulbs or speed of motors:

Number of batteries

If the number of batteries connected in a series circuit is increased, the bulbs light up brighter or
the speed of motor increases.

Number of bulbs

If the number of bulbs connected in a series circuit is increased without increasing the number of
batteries, it makes the bulbs dimmer.

. _



Length of wire
Short wires conduct electric current more easily than long wires. The increase in length of the wire
decreases the bulb's brightness. In case, electric motor is connected in the circuit, the increase in
length of the wire decreases the speed of the motor.

Thickness of wire

Thick wires carry more current as compared to thin wires. The
bulb glows brighter if the thin wire is replaced with thick wire.

‘@ Do you know? '

Lights of a ship are connected in
a parallel circuit. If one light goes
out, the rest Iieep onworking.

Tripwire Security Alarm

mj— Activity 9.5 Assemble and operate a tripwire security alarm
Material Required

Clothes clipper, electronic buzzer, lithium battery, two sided adhesive pads, |-
atwist tie, fishing line, copper tape, etc.
Procedure & ¥

1. Squeezethe ends of a clothes clipper using the thread. %
P

2. Wrapthe coppertape around one open end of the cioth

3. Stick ablack wire to top of the copper tape.

4. Attach abuzzer on the copper tape.

5. Place a sticky pad on inside end of the clokgper a @ the
black wire onits top.

6. Place lithium cell on the top of this black w eem%twe side
towards the black wire. Q

7. Take a3 cm thincardboard, make . initysi edle.
Tie a strong thread around th fthe C rd and place itinside |
clothes clipper's mouth

9. Release the twist tie a ck o) Q)thes clipper and attach the
thread to the wall.

10. Runthe thread@s the doorway and make sure that itis tight but not |
tightto pu cardboard.

When some rosses the thread, it pulls out the cardboard. The clothes

clipper will , completing the circuit and the buzzer will sound.

W KEYPOINTS P

 Electricity is a form of energy. It is produced by the charge.

« When the charge at rest is gathered on an object, electricity is known as static electricity.

« The electricity produced by the flow of charge is called current electricity.

« Charge is the basic property of matter. It is of two types, i.e., positive charge and negative
charge.

+ Electric circuit is the path through which electric current flows.

« Cell or battery, electric wire, electric switch and the bulb, etc., are known as components of



an electric circuit.

« Electric circuits are of two types, series circuit and parallel circuit.

« In a series circuit, electrical components are connected one after another in a single loop.
The same current flows through each component connected in a series circuit.

« In a parallel circuit, electrical components are connected in parallel branches. The current
flowing through each branch is less than the current flows out from the source (battery).

« In aseries circuit, if some fault happens at any part, it stops the flow of current in the whole

circuit \k

« Ina parallel circuit, a break or fault at some branch or device will not st@ e flow of
current through other branches or devices. 0

« Increasing the number of batteries in a series circuit, increases ﬂ@ghtness of the bulbs.

N oussrlo%'$®

9.1 Encircle the correct option.
1. A positively charged particle: ‘ ’

a. electron b. proto . neutron d. atom
2. A device that stores chemjgal energ converts it into electric energy when
connected in a circuit: %
a. electricswitch ’%Ib c. cell d. metallicwire
3. A circuit that pr v l&@paths to the current to flow:
a. series c. open d. short
4. Thety u u domestic wiring:
a. . parallel c. open d. short
5. &e used to open or close an electric circuit:
battery b. bulb c. switch d. wire
6. ncreasing the number of batteries in a series circuit:
a. increases the brightness of the bulbs
b. decreasesthe brightness of the bulbs
c. converts the series circuit to parallel circuit
d. stopsthe flow of current through the circuit
A The current has only one path to flow through:
a. seriescircuit b. parallelcircuit c¢. opencircuit d. closecircuit

. e



9.2 Giveshortanswers.

1

2
3
4.
5

What is static electricity?

Is series circuit preferably used in home wiring?
What is current electricity?

What types of charges repel each other?

Name a few components of an electric circuit.

9.3 Write answers in detail.

1

2.
3.
4

Describe the factors that affect the brightness of the bulbs in@ circuits.
Describe the characteristics of parallel circuit.

What s charge? How does it produce electricity? ‘\:

Explain the phenomenon of lightning. «@

9.4 Constructed Response Questions

1

3.
4.

The electricity due to charges at rest s K tic electricity.
tic

(a) Is it being mostly used in dor@
(b) Howcanitbe produced?qI

(c) How can we make it u§eful  dail

irings?

Electric circuitis the patha I@ whi iccurrent flows.
(a) Sketch an open@close ciredit and differentiate between the two.

(b) What are se 'Qnd @ circuits?
ag

(€) Describ"\ adv of a parallel circuit.

What txﬁ@cuit s two or more branches for the current to flow? Explain.
Draw and iftterpret $ignple circuit diagrams using symbols.

9.5 Invest'g@ w electricity is produced and supplied to your town and home?

9.6 Pro

Teacher Guitde

Facilitate students build a working model of simple alarm system by using simple easily available

items.



What are

magnets?

What do you
know about the

Earth's magnetism?/

,'/:
4

< 7

Students Learning Outc
l After studymg pte@ents will be able to:

e Recognize that
field around i

e Recognize _.that a freely-Woving magnet e
comes 2 t pointing in a North-South

how to magnetize a magnetic e
ial. Describe how to de-magnetize a
magnet. .

e Construct an electromagnet and identify its
application in daily life.
VOCABULARY

_~ Magnet /PMagnehcflekoi ,"Electromagneg o

Compare different

types of
(permanent, temporary and electromagnets).
Recognize that there is a space around a
magnet where effect of magnetic force can be
observed.

magnets

Draw magnetic field of a bar magnet using
iron filings.

Recognize Earth's magnetic field which
attracts a freely pivoted magnet to line up
with it.

Attractive
force

Repulsive

Pole force

& —

A material or object
that can attract the
objects made of
iron , nickel and
cobalt

A material that
produces magnetic
force with the help
of electric current
passing through it

The area around a
magnet in which its
magnetic force is
experienced

Part of the magnet
with maximum
magnetic force

The force which
repels the objects
away from each
other

The force which
attracts the objects
towards each other




Recall what you have learnt in previous classes

We have learnt:

. What are magnets? / ‘
. What are magnetic materials? \ (

s What are non-magnetic materials?
. 2 a—
. Properties of magnets
_ Figure 10.1 Magnetic and
@ Inquiry 10.1 . non- magn aterials
Teacher Guide

Modeling clay
T~ Magnet

Facilitate students investigate and conduct discussion to
conclude about the hypothesis as under:

Hypothesis

Paper clip
“The force of gravity pulls things down, but a magnetic

force acting on a small object may be able to pull it up 2 Delicate thread

against the gravity.”
Investigation and discussion

What will happen to a paper clip (tied with one end of aﬁ?d
whose other end is tied and fixed in modeling cla ht

close to a magnet, but not touching with it) left er own |
the Figure.

q,’b

Modeling clay

N

Recall the follow%@ivéo

@Activity 1&6’ropertles magnet .

Place a bar along east-west direction on a
table.

¢ Suspen other bar magnet from a stand using
a thread over it so that it can rotate freely as shown
in the Figure.

* Observe and note the direction of suspended
magnet when it comes to rest.

*  Now remove the magnet placed on the table.

* Observe and note the direction along which the
suspended magnet come to rest.

¢ Why does it happen?




_@Activity 10.2 Assessment [JJ

Write 'C' against the correct and 'I' against the incorrect statement in the middle column. Also correct the
incorrect statement and write it in the next column.

Correct/Incorrect C/1 Correct statement

Materials which are attracted by the magnet are
called magnetic materials

Materials which are not attracted by the magnet are Ot
called non-magnetic materials. Q

A freely suspended magnet always points in the @
North-South direction.

Like magnetic poles repel each other whereas &‘0

opposite magnetic poles attract each other.

The Earth behaves like a huge magnet. 'ﬁ
oS
_ ' No
@ Inquiry 10.2] ) @

Teacher Guide Q g
Facilitate students investigate and cb@ dis s@ conclude
about the hypothesis as under: @ CK

Hypothesis \;
"A freely suspwg points in the
north-south direction.”

Conclusion Q
\&
Q\\

Why does the freely suspended magnet always points in the north-south direction? The answer to
this question is a huge Earth's magnetism about which we already have learnt in class-5.
In this chapter we will learn:

= Bar magnet

. Magnetic field

. Making magnets and demagnetization
. Magnetic effect of electric current
. Electromagnets

. _—
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10.1 MAGNETIC FIELD

A magnet exerts a force on an object
(magnetic material) which is brought close to
it. The region around a magnet where it can |
attract magnetic materials is called magnetic !
field. Magnetic field can be detected using
iron filings. The tiny pieces of iron lineupina °
magnetic field (Figure 10.2).

_@ Activity 10.3 [

* Take a bar magnet and lay a piece of card over it.

« Sprinkle the iron filings over the card and tap it gently.

*  What do you observe?

* Lines made by iron filings around the magnet show
magnetic field.

« Draw the magnetic field lines by using magnetic c C’Sﬁs

shown in the Figure.

10.1.1 Magnetic Effect of Electric \

Magnets are of two types, i.e., permanen gne porary magnet.
Permanent magnets

The magnets which don't Iose ma roperty -

easily are called permane %ﬁlgure 10.3).

Naturally occurrmg ts e adstone are \

permanent magnets. o(an% aluminium, nickel

and cobalt) and f (ceramic-like material made from ‘9

a mixture of i @( es with nickel, strontium or cobalt)

Figure 10.3 Permanent magnet
arealsot ples of permanent magnet.

Temporary magnets
The objects such as iron or steel pieces are

magnetized and converted into magnet in the
presence of magnetic field or by rubbing
permanent magnet on them. They lose their X i ’ 4

. : : Z@
rﬁagnt_etlc properties gradually or when magnet iron bar to be magnetized A
field is removed. Such magnets are called Figure 10.4 Temporary magnet
temporary magnets (Figure 10.4).




10.1.2 Magnetization (Making magnets)

_@ Activity 10.4 [

Take a bar magnet and an iron nail.

* Rub or stroke the bar magnet on the iron nail many times in the
same direction.

* The iron nail will become temporary magnet.

* Check it by bringing near paper clips or common pins.

@ Activity 10.5 [JJJ

» Take two bar magnets and an iron bar.
* Place the magnets in the middle of the bar with their opposite ends togeth@
* Rub the magnets on the bar in opposite directions. :
* On reaching at the ends of iron bar, lift the magnets and put
them again in the middle of the bar. /&

* Repeat the process many times
* The iron bar will become temporary magnet. N
. . MR . Iron ba

» Test its magnetism by bringing it near the paper clips.
10.1.3 Demagnetization (How tode gﬂtlze a magnet) )
A magnet can lose its magnetic property tlng merlng or ’/l

|

dropping it. By heating or hammering oppln partlcles ina ’”-
magnet are disturbed and lose magnetlc per rocess is called

demagnetization (Figure 10.5).
If a weak magnet is kept in the etlg &f a strong magnet, the

weaker magnet will lose ItS tism
9.2 ELECTROM Figure 10.5 Demagnetization
When electric current S thr an object, it becomes a magnet. Such a magnet is called

electromagnet. omagnet remains a magnet until electric current flows through it. When
electric curr 1@) s flowing through the object, it is demagnetized. Electromagnets are
temporar@wets.

@ Activity 10.6 How to make an electromagnet '

* Take an iron nail, wind insulated copper wire around it and make a coil. A\

* Connect one end of coil to one terminals of a cell or battery. { /Y Battery

* Connect the other end of the coil to the other terminal of the cell or
batter through an electric switch/key.

* Turn the switch ON and bring the common pins or paper clips near the : Coil of
tip of the nail. <—insulated

* Observe what happens with the common pins or paper clips.

* Now turn the switch OFF and observe what happens to the common
pins or paper clips.

itchy

. (22) -




_@ Activity 10.7 [

+ Design a simple electric circuit as shown in the Figure. i

* Bring a compass needle near the wire when the switch is OFF.

* Note the direction of the magnetic needle on the compass.

* Now turn the switch ON and observe the direction of
magnetic needle on the compass.

; Switch ‘ /
* Turn the switch OFF and observe the compass. g AN \_/

What do you conclude from this activity?

An electromagnet works as a magnet only when electric current flows t@ it. While fitted in
electric appliances, it can be switched ON and OFF. When current fl ugh it, it works as a
magnet. When current stops flowing through it, it becomes an ordin ce of metal.

Factors affecting the strength of electromagnets

The following are the factors that affect the strength of elect E%ets:

Increasing number of loops @
s

Increasing the more turns or loops of wire increases ﬂ« gth of electromagnets.
Increase in current ‘ )
The strength of an electromagnet increases if@ current passes throughiit.

Metal core S

Electromagnets are stronger if they are@ e ng the wires around iron core. The iron
bearing materials are the best for m electromaghets.

Uses of Magnets .

Since a magnet can pick smal ?\ij ctés@m may think thatitis an ordinary thing to play with.

In fact, there are many us es of magnets in our daily life. The electric bell that we
use in our homes wgQr

When you enjoy musit, you

sound through kers. The magnet

plays animpo ole to produce sound

in the s . A dynamo produces

electricity with the help of a magnet | == .
(Figure 10.6). (_ Electric bell

Piece of iron or iron filings mixed with other

materials can be separated with the help of
a magnet as shown in Figure 10.7 (a).

Figure 10.7 (b) shows a crane lifting heavy

iron objects with the help of a big magnet.

Figure 10.7 (a) Separating materials Figure 10.7 (b) Crane
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. A magnetis a piece of metal that can attract the objects made of iron, nickel and cobalt.

. Materials which are attracted by the magnet are called magnetic materials.

. Materials which are not attracted by the magnet are called non-magnetic materials.

. Ends of a magnet are called its magnetic poles.

. Afreely suspended magnet always points in the North-South direction.

. Like magnetic poles repel each other whereas opposite magnetic poles attract each o%

. The Earth behaves like a huge magnet. O

. The magnets which don't lose their magnetic property easily are called permane@agnets.

. The magnets which lose their magnetic properties gradually or when R field is removed are called
temporary magnets.

. When electric current flows through an object, it becomes a ma @. amagnetis called electromagnet..

. An electromagnet remains a magnet until electric current flgws throtgh it.

. When electric current stops flowing through the object %gnetized

q OUQS&@ D

10.1 Choose the correct option.
p A magnet can attract obj@ ma

a. copper c aluminum d. silver
2. Theendsofa mag@):)re @t
a. sides egg c. terminals d. poles
3. Afreelys s@dedb net always stays along
a. easw& Iregti b. north-south direction
dlrectlon d. keeps oscillating
lsnotusedin
$ dynamo b. anelectricbell c. aspeaker d. aheater
hich one s the true statement
a. North pole attracts north pole b. North pole repels north pole
¢. South polerepels north pole d. South pole attracts south pole
6. To increase the strength of an electromagnet, we can:

a. changethedirectionofthecurrent. b. insertawooden coreinsidea coil.
c. increase the amount of current flowing
d. decrease the amount of current flowing.
7. The space around a magnet where it can attract magnetic materials:
a. electricfield b. magneticfield c¢. magneticpole d. magneticcore

. —



10.2

10.3

8.

9.

Which will not cause a magnet lose its magnetism?

a. heatingit b. droppingitrepeatedly
c. coatingitwith oil d. hitting it

Which will not increase the strength of an electromagnet?

a. addinganiron core b. addinga plastic core
c. coiling the wire d. increasingthe current

Write short answers.

YL ok b2 po o=

What is a magnet? \E
®)

What is the difference between a permanent magnet and te@ ry magnet?
Write strokes method of making a magnet.

Define magnetic field
Write names of five things which are made of rpq aterial.

Give answers in detail.

1. Show with the help of an activity that a @uspended bar magnet always points
north to south direction. &
2. How can you prove that like pcb epgl each other while unlike poles attract each
other?
3 Describe a few uses ofmagé \6
4 A, B and C are three simila C@ magnet, another iron bar and the third an
aluminum bar. How which one is which?
5. How can you dra @Qld of a bar magnet using iron filings. Write down
the procedure
6. Describe \IO @ectromagnetsm daily life.
10.4 Constructed @i: ions
1. jaYe a bar magnet without any indication of poles. How will you identify its
and south poles?
2 at causes the Earth’s magnetic field?
3. How does metal core affect the strength of electromagnet?
4. How are electricity and magnetism related?
10.5 Investigate:
1. The metals which can be magnetized.
2. Do the other planets have magnetic field like the Earth?
10.6 Project
Teacher Guide

Facilitate students to construct electromagnets of different strengths.
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What is \ .
agriculture? How | ¢ 4
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Is it important /

How are science.’
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we need to make |

better use of |
for us?

solar energy?

Technol |
Every
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v
Students Learning Outcomes

2 _
l After studying % pte‘@ents will be able to:

e Grow seasonal ¢l K.and \ es in « Design a solar oven to convert solar energy
earthen pots emon effect of into heat energy.
use of fertilizers on'the growtf of plants. s Assemble a circuit to demonstrate the
e Prepare and cheese from milk to working of an electric bell.

the beneficial microorganisms.

_Agriculture 5 _~°Fertilizers o /P Solar energy_ _~°Solar oven . fEIectromagnegs

Chemicals Materials which

An occupation s A device which

: consisting of ; become magnet

related to growing . Energy coming makes use of solar : i
; minerals and other : until electricity is

crops and rearing . from the Sun energy for cooking ;
; nutrients used to being passed
animals : foods
enhance soil through them

Agriculture is an occupation of growing crops and rearing animals. Farming is a part of agriculture,
where crops are grown and animals reared on commercial scale by planning. In this unit, we will
learn about growing seasonal plants and rearing domesticated birds and animals.
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11.1 GROWING SEASONAL PLANTS AND VEGETABLES

Seasonal plants are mainly divided into two types, summer plants and winter plants.
11.1.1  Summer Plants

Summer season vegetables and other plants are grown generally in February -March and
harvested in September - October.

Examples Bitter gourd, Brinjal, Cucumber, Okra, Tomato, Pepper, etc.

( Blttergourd ) ( Brinjal ) ( Cucumber ) ( Okra® N\ ( Tomato ) (  Pepper )

Figure 11.1 Summer vles
Summer season flowering plants are generally flrst n nursery beds as seedlings which are
then transplanted in fields or earthen pots.

Examples: Sunflower, Rose Moss (Gul-e-Do Qan |d (Gainda), Gul-e kalga (Kock's comb),

Touch-me-not (Choimoi) and Zinnia.

_ Sunflower ) ( ) ( Marigold ) ( Cock's comb ) ( Touch me not )

11.1.2 $ants
Winter seaso bles and other plants are grown generally in September - October and

harvested i ry March.
Examples rrot, Radish, Spmach Cabbage Turmp,Garllc etc.

Spmach ) (_ Cabbage

Figure 11.3 Winter vegetables

( Carrot ) ( Radish ) ( ) Tumip ) ( Garic )




Winter season flowering plants are grown in November - December which bloom as beautiful
flowers in March - April.

Examples: Candytuft, Calendula, Cosmos, Daisy, Dianthus, Petunia, etc.

> * .

( Candytuft ) ( Calendula ) ) ( Daisy ) (

’ J
( Cosmos
Figure 11.4 Winter vegetables
11.1.3 Gardening of seasonal plants/vegetable in eart t

@Actlvlty 1.1 | 40
] ‘ \
Material Required ,&
Earthen pot, soil (silt), leaf manure, farmyard manure, water, seeds isome asonal plant.

Procedure
+ Take three earthen pot with holes in their bases and mari& YBandC.

NZ

O &
+  Fillthe three pots with the soil @rom far&Q

+  Sowtheseeds 1to?2 inch@\in the sqi ach of the earthen pots A, B, and C. Place the three pots on sunny

place.
»  Sprinkle waterregula cead e soil where seeds sown in three pots.

+  Observethe grﬂ:&fthe seeds sown in the three pots after a few days.

«  Recordyouyr tions in your workbook on daily basis since the day you have sown seeds in earthen pot.

. Discu;ﬁ rteacher the changes you observed in the process of germination and growth of seed during a
perio

ays




) Activity 11.2 [

Mix the soil with well rotten leaf manure and farmyard manure and prepare it for sowing seeds or seedlings iniit.
Repeat the Activity 11.1 by using the soil as prepared above and record your observations.

|

) Activity 11.3 [

= Repeat the Activity 11.2 by using chemical fertilizers in the soil instead of manure and record you

1

observations. 8 l

Teacher Guide \,
Facilitate students investigate and conduct a discussion on the following hy@bs:

Hypothesis lﬂ
“Fertilizers enhance the production @wicu tural crops *

Data analysis and discussion:

Discussion on the results of activities 11.1, 11.2ard 113 Comparative analysis

Conclusion




L TGS
_@ Informative [

5009 = 0.5k g = 2 kg mixture of leaf manure and farmyard manure is generally used for making | ft’ land/soil
enriched with nutrients necessary for plant growth.

= Nitrogen, phosphorus and potassium are the elements necessary for plant growth and healthy production.

» Chemical fertilizers like Urea, DAP (Di-Ammonium Phosphate) and Potash are generally used to add these
elements in the soil to make it fertile for plant growth.

» Vegetable plants like pumpkin, cucumber, muskmelon, pea, etc. are sown on soil beds.

+ Vegetable plants like okra, green chili, tomato, brinjal, cabbage, cauliflower, carrot, radish, turnip, onion and
garlic, etc. are sown on the ridged-rows of soil made on land. ((\%

3 Do you know? . OV
S

Vegetable plants are attacked by insects, pets and diseases more in summ *@n winter. In case of disease

attack on plants, agriculture expert should be contacted.
. Government of the Punjab launches special campaign for provi% r and summer vegetable seeds on
subsidized rates to increase kitchen gardening in the Province.

11.2 PREPARATION OF MILK PROD
11.2.1 How to Make Yogurt at Home?

Material required Q @ 2
Milk, thermometer, one litre of raw milk %ltable \

spoons of pre-made yogurt. %
Procedure

1. Take about 2 L raw milk. He% h stk ntil

itreaches 180°F.
2. Switch OFF the bu% Iet cool down e

toaround 115 °F. é s '
3. Add2tables of pre-made yogurt and stir it
ly with the warm milk.

ilk in a cupboard or any other warm 5 6
place where its temperature would remain
around 115 °F.

5. Lettheyogurtincubate foratleast 10-12 hours. &)
6. Gettheyogurtready foruse. -
11.3 Preparation of Cheese at Home Figure 11.1 Preparation of yogurt

Material Required
Raw milk (1 L), Lemon juice (1 table spoon), white vinegar (distilled), salt or herb (optional).

. _—



Procedure 1

1. Heat this milk to boil till the bubbles form around
the edges of the pot.

2. Add one tablespoon of lemon juice or distilled
white vinegar.

3. Againstthe burner provide low heat.

4. Let the acid curdle the milk. The curds (chunks of
cheese) and whey (remaining liquid from the
milk) will separate out fully after 10-20 minutes.

5. Separate the cheese from the whey. Nadisiation of Chisase

Figure 11

11.3 HOW TO MAKE A SOLAR OVEN AND S%lbI'BLE ELECTRIC BELL?
11.3.1 Making of Solar Oven /{

Material required

Cardboard, piece of aluminium foil, piece of black c s@ion paper, plastic wrap or bag, pencil
or wooden stick, scissors or knife, etc., food item t%&oked

Procedure
1. Takea cardboard box and cut its three side p ou top.
2. Paste the aluminium foil on inside of the tflapw elp of glue stick.

3. Paste black construction paperon the om@ ox as shown in the Figure.
4. Placethefooditemto be cooked i

Pencil

Black
construction

paper

Figure 11.7 Solar oven
5. Coverthe box with plastic wrap.

6. Usethe pencil as skewer to keep the flap or lid of the box not to fall down.

7. Solar oven is ready. Place it in the sun in such a way that light rays falling on aluminium foil
reflectinto the box

Working of Solar Oven

Shiny surfaces reflect the light falling on them. Black coloured objects are good absorbers of

sunlight. Aluminium foil reflects sunlight into the box, where black paper placed on bottom of the

solar oven absorbs it maximum and creates hot surrounding enough to make the food cook.



11.3.2 Assembling an Electric Bell
Material required

U-shaped piece of iron, soft iron strip supported by a spring as armature, metal plate as gong, iron
hammer, flexible steel strip, wire, battery, adjustable screw, etc.

Procedure

* Turn the metallic wire around the U-shaped piece of iron and make it coil of the electromagnet

and fixiton a board.

» Take asoftiron strip. Attach iron hammer on its one side, flexible steel strip

other side and

make it fix in such a way that it should remain in contact with the adjusta @ew.

* Fixametallicgong to the base of the iron hammer in such a way tha

mer can strike on it.

» Connect one end of the coil of electromagnet with terminal T, of Ek tery through an electric

switch.

* Connectotherend of the coli of electromagnet with the s&l
* Thespringis connected with terminal T, of the batte

* Switch ON the circuit by pressing the button and
Working of the bell

When the button connected with the switch 1?
nt. T

through the coil of electromagnet via cont
the soft iron strip towards it. The hammO
producing sound.

When soft iron strip is rds
electromagnet, it gets detach& th
this way, circuit brea s, Iec agnet

demagnetizes and SA str s@mes to its

original position.
The processis b

the bell goes @
not releas@

peated again and again and
ng till the push on the button is

the softiron strip.
adjustable screw.

%vhat happens.

the circuit is switched ON and current flows

romag net is magnetized and attracts
oft iron strip gives a strike on the gong

Soft iron strip w=— Adjustable

Gong

Electromagnet
Figure 11.8 Electric bell

¥ KEYPOINTS

* Plants are great blessings of Allah Almighty. They provide us food and oxygen.
* We grow seasonal plants and vegetables on large scale to meet our food needs.
* Use of fertilizers increases the soil fertility and gives us better yield of agricultural crops.

* Beneficial microorganisms (bacteria and yeast) turn the milk into yogurt and cheese.

* Electromagnets are used in electrical equipment. Electric bell works on the principle that
electric circuit is being closed and breaks repeatedly by an electromagnet.

» Solar ovens use sunlight energy to cook food.

o
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¥ QuEesTions P

13.1 Encircle the correct option.

1. Summer season vegetables are generally grown in:
a. November-December b. February-March
c. April-May d. July-August
2. Winterseason vegetables are generally grown in:
a. January- February b. June-July
c. July-August d. September-O

3.  Which of the following is a summer season vegeta bl@

a. radish b. carrot c. garlic d. brinjal
4.  Which of the following is a winter season ve a&

a. turnip b. cucumber okr d. tomato
6. Fertilizers provide the plants:

a. water b. air & light d. nutrients
5. Which of the following is not eparation of yogurt?

a. rawmills b. prep‘\ \ hermometer  d. redchilly
6. Which of the following is Q use@kmg cheese at home?

a. milk Q}gar c. salt (d) lemon juice

13.2 Giveshortanswer.
. Write names & esu er Iants

State n%&o@r plants.
Writenames of elentents present in chemical fertilizers.

es of tools required for preparation of soil bed for vegetables.

me the ingredients required for preparation of yogurt.

I R

tate the ingredients required for preparation of cheese.
11.3 Write notes on the following.
1- Fertilizers 2. Electric bell 3. Solaroven
11.4 Investigate
1. Importance and uses of technology in everyday life.
2 The ways technology can be helpful and harmful.
3. What are pesticides? How are they important?
4

Use of microorganisms in food industry.

T-“_— () o
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What are B e th

What are stars | | artificial satelli ik about the

: and plariets? .' How are || - existence of life on |

—:- 1 imporplQt > /ﬁ the planets other y
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than the Earth?
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g =
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l After studying pte‘@ents will be able to:

e Differentiate be e@w&ch ra@s cs of e Investigate how artificial satellites have
different pla improved our knowledge about space and

are used for space research

e Describe_the characteristics%of asteroids,

comets. « Differentiate between planets and dwarf

e uses of various satellites in
i.e, geostationary, weather,
unication and Global Positioning
System (GPS).

VOCABULARY

_° Mercury

_* GPS

_/“Solar system_

planets.

Inquire into the sighting of Halley's
Comet; describe what they would feel if
they saw it.

_° Pluto

_° Asteroids

The planet closest

to the Sun

The abbreviation

positioning system

The system of the
for glabal Sun and the planets
revolving around it

A dwarf planet

Sun.

Pieces of rocks and
metals, etc. which

revolve around the



The Sun and the planets are main parts of our solar system. The Sun has the central position in the
solar system while the planets and many other objects are revolving around the Sun. The Earth is
the only planet of the solar system on which life exists. This unit will give us a brief introduction of
the stars, planets and natural satellites.

12.1 STARS AND PLANETS

We see several stars shining in the sky at night Figure
12.1). The Sun is also a star. Have you ever thought what
these stars are? These are huge spheres of burning gases
which emit heat and light. In scientific terminology, a huge [
object which emits its own heat and light is called a star. In |
the universe, some stars are smaller than the Sun, whereas,
others are bigger than the Sun. Some objects which revolve  Fig #1 Stars in the sky at night
around the Sun are called planets. Planets are not stars beca do not shine with their own
light. There are eight planets that revolve around the Sun. Odr isalso aplanet.

12.2 SOLARSYSTEM (THESUN AND ETS)

The Sun and the planets, the satellites and the co , &c., which revolve around the Sun make our
solar system (Figure 12.2). The celestial objects ake planets, dwarf planets and minor planets.

) ~ U)nus
= - ~\ .
_rjarz ’ : /
| {; ’/lé‘ arth Ju pi_t_g_rf""

. B - vefius
iracy

Figure 12.2 Solar System

The Su

Our Sun:ﬁdium sized star emitting heat and light continuously. It is very big as compared to
the Earth. Its mass is 330,000 times more than that of the Earth. Itis about 2 x 10°kg. Its diameteris
about 1,392,000 km, which is about 110 times bigger than that of the Earth. The temperature of the
outer surface of the Sun is about 6,000°C, whereas, the temperature of its central part (core) is
about 15,000,000°C. The Sun is composed of about 75% hydrogen and 25% helium by mass. In the
Sun's core, hydrogen is being converted into helium. This conversion produces heat, sunlight and
other radiations.

The Planets

The eight planets which revolve around the Sun at different distances from the Sun are briefly in
introduced as under:



Mercury .
Mercury (Figure 12.3) is a planet closest to the Sun having almost no atmosphere

and no water. It is the smallest planet of the solar system. Its outer layer consists of ~ Figure 12.3
rocks. Beneath the rocky layer, most of the planet comprises of iron. Mercary

Venus

Venus (Figure 12.4) is similar to the Earth in size and mass. Its atmosphere

primarily consists of carbon dioxide which traps heat (green house effect) and

makes it hotter than Mercury. |:. ure 12.4 Venus
Earth

Earth (Figure 12.5) is the third planet from the Sun. The central part of t @rth
is solid iron core which creates magnetic field. It is surrounded by a t@yer of
molten rocks called mantle. The surface of the Earth is made of ntte , air and
solid ground. Its atmosphere consists of nitrogen, oxygen, rl@ ioxide and -
other gases. Mass of the Earth is about 6 x 10kg. The Ear{&the only planet Figure 12.5 Earth
where life exists.

Mars

Mars (Figure 12.6) is also called red planet due {0 It radlsh colour. Its colour is

due to a layer of iron-rich dust. The planet ha? al core of iron, surrounded
kmg

by a thick layer of rock. Mars has frozen w SC|ent|sts think that Figure 12.6 Mars

many millions of years ago, there was Ea cli %.

Jupiter

Jupiter (Figure 12.7) is the Iar etin e solar system. It is a gas planet
mainly composed of hydroge @hel ses. It has no real surface. The

gaseous clouds create a storc{ athe&'

Saturn @ O :
Saturn (Figure 12.8 e sec%rgest planet in the solar system.
ses

Like Jupiter, it is up of ga ainly hydrogen and helium. Saturn
is encircled bst gs consisting of billions of snowballs. These rings

Figure 12.7 Jupiter

S

Figure 12.8 Saturn”

are over 2 km in diameter. Through a telescope the planet

appears bedutiful due to its rings.

Uranus

Uranus (Figure 12.9) is also a gas planet, but its composition is different
from other gas planets. It contains methane in addition to hydrogen and

helium. Due to methane, it appears bluish-green in colour. FISE 13- Uranus

Neptune

Neptune (Figure 12.10) has a core of molten rock. Around the core,
there is very cold water layer. The top layer is made of hydrogen, helium
and small amount of methane. Methane gives it blue colour. Figure 12.10 Neptune

. SR -




Some information about eight planets of solar system is summarized in Table 10.1.
Table 10.1 Some information about eight planets

Name of the planet ~ Diameter (km) Distance from the Revolution / orbit  Rotation on axis

(approx.) Sun (million km) round the Sun (approx.)

Mercury 4,900 58 88 Earth days 56.8 Earth days
Venus 12,100 110 225 Earth days 243 Earth days
Earth 12,800 150 365.25 Earth days| 24 hours

Mars 6,780 228 687 Earth days ‘%hhours
Jupiter 142,900 780 11.86 Earth years\W hours
Saturn 120,800 1430 29.5 Earth yeaﬁ\\"m hours
Uranus 51,200 2870 84 Earth " | 17.3 hours
Neptune 49,500 4500 165 Ea ars 16 hours

:) Informative .

@ D& now?'

is the closest planet to the Sun and Venus
osest planet to the Earth.
Dwarf Planets

Pluto, Eris, Haumea, Ceres, and Makemake Qhe obj moving around the Sun £ %
and look like the Planets, but their sizes ot qua@eing planets. These are
thus known as Dwarf planets. Pluto (an@ de up of rock and ice. Its size Figure 12.11

is almost 2/3 of the size of the Ea oon. Diffefent parts of Pluto's surface are  Pluto
covered with frozen water and d-lff wne nitrogen and methane, etc.

12.3 SATELLITES

The heavenly bodies w |@b mov, ound a
staroraplanetare ca Ili @eﬂ 12).
Planets and their, mQons are the é&amples of the
satellites. The e@ a satellite of the Sun and

moonist@ of the Earth. -'._, .‘ n ‘ ':" i O ,
12.3.1 Nataral Satellites Flgure 12.12 Satellites

The planets, their moons and many other heavenly bodies which are found naturally in the space
are called natural satellites.

12.3.2 Asteroids

Asteroids are the pieces of rocks, metals or both the
metals and rocks which revolve around the Sun. Most
of the asteroids live in the region between the orbits
of the Mars and the Jupiter (Figure 12.13). They
make a belt between the Mars and the Jupiter which is .
called asteroid belt. Figure 12.13 Asteroids

The Earth revolves anticlockwise around the Sun with the
speed of about 109,000 km per hour.




Asteroids have different shapes and sizes.'Ceres' and '
'Vesta' are the two such asteroids which have been seen

with the help of telescope. Asteroids are also known as
minor planets.

12.3.3 Comets

In addition to the planets and asteroids, there are also some
bodies revolving around the Sun and are called comets
(Figure 12.14). These are the lumps of frozen gases, rocks and
dust particles. The comets revolve with very low speed and
complete a revolution around the Sun in a long time. When
they come close to the Sun, their speed becomes fast. They are
only seen when they come close to the Sun. When a comet
comes close to the Sun during its motion, its frozen matt 4
changes to cloud of gases and dust which spreads along ‘its\figure 12.14 Comet's long shining tail
one end. This cloud of gasesis called ‘coma’. It forms a|l il which is illuminated by the Sun. The
tail of the coma points away from the Sun. This tail casfioe Miflions of kilometers long.

Comet halley

A comet which has been seen many times an Is called Comet Halley because this was first
seen by an English astronomer Halley in 1 ome y appears after every 76 years. It was
seen in 1986 for the last time.

People in the past had been sighting Qmet ln dn‘ferent shapes. Some people sighted it
asalong star. Some sighted it as havi{)g a tail sgreading smoke on the sky. Many people in the past
were afraid of this comet. If yo see émet Halley, you feel it as a star spreading light and
different gasesinthe skywh %ket eofalongtail.

B lnformative o =
# > Mini Exercise .
« Itis not necess a comet to béfrozen water. It may be

r .
iR ratben % T Comet Ha?ley is seen after every 76 years.
tofits own. It reflects the light of the Sun. When will it be seen next?

Most of the asteroids complete their
revolution around the Sun in about 5
Earth years

%)

Besides the comets, there are a lot of small objects which
revolve around the Sun. These are called meteoroids.
Meteoroids are the pieces of rocks or metals which orbit
around the Sun on different paths. Most of them are too
small to be seen from the Earth. You might have seen
scattering of fireballs in the sky. Many people call them

shooting star (Figure 12.15). -
In fact, it is not a star. It is a meteoroid enters the Earth's Figure 12.15 Shooting star

- e



atmosphere and burns, it is called meteor. Meteors cannot reach the Earth's surface. They burn
completely and add dust in the atmosphere. Meteors burn up about 50— 100 km above the Earth's
surface.

If a large meteoroid enters the @ Informative .

Earth's atmosphere and hits
the Earth's surface without

Very long ago, a huge meteorite
struck the Earth's surface and
completely burning up, it | made a crater 180 metres deep
makes a crater on the ground. | and 1200 metres wide. This
crater is located in Arizona
(America).

Such a meteoroid is called
meteorite.

12.4 Artificial Satellites
The Moon is the natural satellite of our Earth. A large num
e

satellites are man-made and are launched into the spac
orbiting the Earth. These man-made satellites are call icial
satellites (Figure 12.16). Artificial satellites are playindwg big role
in making the human life standard better. C')

The first artificial satellite was sent into t ce b I@ta in Figure 12.16 Artificial satelite
1957. It was named Sputnik-I. Launching @space opened new horizons of research
for the scientists. Afterwards, thousa 0 artlflc%ellltes have been sentinto the space.
Sputnik B

Russia launched the 1st ever n ma&Qelllte “Sputnik-1" on

October 4, 1957 and it wa egu of space age. The Sputnik

was put into orbit arQu S 6 Rocket. Sputnik was a

simple metal sph Flgure 12 contalnlng radio transmitter. In

November 195 ch Iarger Sputnik -2 carrying a passenger,
(adog) was géd

Explorer

It was an American response to Sputnik launched on January 31,
1958. It was a lighter satellite (Figure 12.18). Its weight was about 14
kg. The Van Allen Belts were discovered by the instruments on it. It is
a region in space carrying charged particles. It was the 1st space
discovery made by James Van Allen.

Figure 12.18 Explorer |

12.4.1 Geostationary Satellites

Geostationary satellites are the artificial satellites which revolve around the Earth at a height of
36000 km. The path on which geostationary satellites (Figure 12.19) move is called



geostationary orbit. These satellites complete one
revolution around the Earth in the same time that is
taken by the Earth to complete one spin around its
axis. It means that a geostationary satellite completes
one revolution around the Earth in 24 hours. That is
why a satellite moving on the geostationary orbit
looks stationary. Geostationary satellites are used for
communication purposes.

12.4.4 PolarOrbiting Satellites

Polar orbiting satellites move in the polar orbit around the North
and South poles of the Earth. These satellites scan the whole Earth

during their motion. &
* Do you know? .

t The study of the Earth from orbiting satellites is known as rem@g | Figure 12.20 Polar orbiting satellite
%

12.4.5 Low Earth-Orbit Satellites and P05|t|on|ng System
Low Earth-orbit is an orbit which is close to t
It is used for the Space Shuttles, Space St jon and
Hubble telescopes. The satellites mo

Earth-orbit complete one revolut?around
Earth in 90 minutes. These satelll© volv und

the Earth in six different orbi lobal
Positioning System{GPS)& ThIS system
helps a telephone re Ie phone to
catch signals from the tellite ing around the

globe. The passe@s can use this system for not
only to know @ they are travelling but to select Figure 12.21 Global Positioning System
the best rgg their destination. The Earth satellites help us to take detailed photographs of the
Earth's sur which are useful in research works in the fields of forestry, fisheries, mineral
exploration and environment, etc. An aeroplane pilot, sailor of the boat or a desert hiker can use
the GPS present in his mobile phone to find his position and get information about his
surrounding.

12.4.2 Landsat

The purpose of Landsat programme is tracking Earth resources. It is jointly managed by NASA and
US geological survey. It was started with the launch of Landsat-1 on July 23, 1972. So far eight
satellites have been launched. Landsat-7 and Landsat-8 are presently active. The programme
provides the longest continuous space based record of Earth features and changes occurring over
time. It enables a user to inquire about satellite imagery over any portion of the Earth.

i —



Landsat can take detailed photographs of the Earth surface which can help in agriculture, forestry,
fisheries, mineral exploration, environmental monitoring and land management.

12.4.3 Communication Satellites
These satellites help to transmit communication signals of Radio, T.V and mobile phones from one

place to another. There are over 200 Earth based
stations for transmitting and receiving information
through these satellites. You can also pick up the
signals from the satellite using a dish antenna on
your house. The largest system is managed by 126
counties, International Telecommunication Satellites !
Organization (INTELSAT). An INTELSAT VI satellite is
shown in (Figure 12.22).

Satellite Revolving Stations

The stations on the Earth which receive the
messages from the satellites are called satQ
receiving stations (Figure 12.23). ‘\

‘(&gure 12.23 Satell‘lte Recelvmg Cet_re
12.5 KEY MILESTON ES&PMTECHNOLOGY

1. |October4, 1957 i \ io ‘h\egqst ever Sputnik 1.

2. |Nonmember 3, 195‘3 \ utni @ymg a passenger (a dog) was launched.

3. [January 31, ‘!Elg&".rll United'Sates launches Explorer 1 to explore Van Allen radiation belt.

4. |Apri 12&®\J Soviet Cosmonaut Yuri Gagarin becomes the first human to enter space and return
safely.

5. [July MGQ Neil Armstrong became the fisrt man to walk on the Moon in Apollo 11 mission.

6. |May 14,1973 United States launched its first experimental space station, the Sky Lab.

Launch of Viking 1, the first orbiter and lander sent to Mars, Viking 2 a few weeks
7. |August 20,1975 later. Both landed safely on Mars and for six years sent back the images and data
from the surface of Mars.

Launch of Voyager 2, one of a pair of spacecraft sent by NASA which was supposed
to be a five-year mission to study Jupiter and Saturn. Voyagers 1 and 2 continue to
send back pictures and data today, 40 years later from over 10 billion kilometers
away.

8. |August 20,1977




First major catastrophe for NASA, when space shuttle challenger explodes 73
seconds after take off with seven crew members aboard.

9. |January 28, 1986

10. |February 19,1983 Soviet Union Mir Space Station was launched.

11. |March 1994 Completion of "Global Positioning System” (GPS).

Pathfinder lands on Mars. The rover Sojourner explored the Martian surface for

12. July4,1997 more than 80 days.

13. |November 20, 1998 First piece of the International Space Station was launched.

Another launching of unmanned spacecraft of voyager@ to leave the solar

14. |August, 2012 system and enter interstellar space. N\

15. |August6,2012

Unmanned spacecraft, a robotic rover ”Curiosité*@E on Mars. It was launched

on Nov. 26,2011 to explore the environment of

T
W KEY POINTS

» TheSunandthe planets, satellites, comets, etc., which revolve a%the Sun make our solar system.
+ The eight planets which revolve around the Sun at differepfigist

es are named as Mercury, Venus, Earth, Mars,
Jupiter, Saturn, Uranus and Neptune < I
» Anobject moving around some heavenly body is caQ lite.

un be @ars and Jupiter.

» Asteroids are the pieces of rocks revolving arou

» Cometisalump of frozen gases, rocks and du rbits t

» Large number of rocky material enters Ea h's OSph% day. Most of them burn up while they enter Earth's
atmosphere causing a streak of ||ght as meteors.

+ Artificial Satellites are the objectsp rbl he Earth.

» Geostationary satellites keep p h the complete one orbitin one day.

» Satellites are used for v y purp ch as Communication, Navigation, TV display across the world ,

Survey, Weather mo S%
« International Spa tionisahuma de huge laboratory orbiting in pace around the Earth.

Q)
@ W QuEesTions P

12.1 Choose the correct option.
1. Which s the largest planet?

a. Earth b. Mars c. Jupiter d. Venus

2. Which is the nearest planet to the Sun?
a. Saturn b. Mercury c. Venus d. Earth

3. How long does it take for a geostationary satellite to complete one orbit?
a. oneday b. oneweek c. onemonth d. oneyear

. _—



4. Which of the following emits its own light?

a. Moon b. Venus c. Sun d. Jupiter
5. Before which planet, does the Venus orbit?
a. Mercury b. Mars c. Earth d. Saturn
6. The system that locates the position of an object on the Earth surfaceis:
a. GRS b. GMS c. GPS d. PGS
1. The 1st artificial satellite was sent into space in:
a. 1945 b. 1955 c. 1957 1962
8. Tail of comet points: 0
a. towardstheSun b. awayfrom @

c. towards the Earth d. awe»(@ e Earth

12.2 Differentiate between: @

1. Stars and planets. /&

2 Planets and dwarf planets

3 Meteor and Meteorite ?

4. Natural satellites and artrﬂcu te |tes
12.3 Briefly describe:

1. Characteristics of pl

2. Characteristics \ermdsKO

5. Characteri st@ com
4, Charac of

12.4 Construc sponse Questions
1. c@tlst (Astronomers) makes predictions about space and try to prove them. State
predictions of the scientists about space.
2, Man is trying to travel to other planets. Which is the most likely planet, man intends
to travel.

12.5 Investigate:
1. How artificial satellites have improved our knowledge about space and research.
2. How satellites know where we are?



DENGUE FEVER

INTRODUCTION

Dengue fever is a mosquito (4edes) borne viral
disease in human beings. “Aedes”” usually prefers to live
close to the human dwellings due to limited flight range. The
female mosquito lays eggs in stagnant clean water bodies,
tyres, used cans, flower pots, jars, containers that are used to
provide water for animals , room air coolers, buckets and

natural water holes in trees etc. Q) \ -

This mosquito is dark brown in colour with white spots g&ands on the body that is why it
is also known as “Asian Tiger Mosquito™. It bites bly in the early morning hours and
before dusk, as compared to malarial mosqmto 1¥mostly active at night.

DENGUE FEVER

Dengue fever spreads by the bi ?mf e N £
female Aedes mosquito that transfers @ _ * The Eyes

& Severe
¢ Muscle And
Joint Pains

human body while sucking bloog[)engu r is
caused within two to fours @ fter bite of
mosquito. It is caused by d é& virus ). This
virus has four types DEIé, E DENV-3 and
DENV-4. Q

SYMPTOM D DlAGiOSlS

z’of the Dengue fever appear after the
bite of in female Aedes mosquito which include
high fever, severe headache, pain behind eye balls,
body pains particularly of joints, weakness and loss of
appetite etc. In this condition the patient should contact \ 1 4
a doctor immediately. In some patients, red rashes ~© Rashes On The Skin
appears on the skin and mild bleeding may occur from Symptoms of Dengue
the membranes of nose and mouth.

PREVENTIVE MEASURES AND CONTROL

Following methods are very helpful to control mosquitoes:

. —




. Use of bed nets, mosquito repellents, mosquito mats and
coils, screening of doors and windows
with fine wire net. o, T rm—
. Wearing of proper dress with long sleeved @/@ &

shirts and long pants etc. are some of the an B4

preventions that protect us from mosquito

bites. DO - n
. Use mosquito repellent lotion and coils. <N" O =
. Remove stagnant clean water from the buckets, flower p @ .
coolers is mandatory. 0.\5: ﬁ
. Insecticides can be sprayed in the houses to kill th sgaitoes.

Overall cleanliness of the environment @destmction of breeding sites of
mosquitoes is very important in controll'égn ue fever.
. Fogging and spraying of insecticide treets, roads, parks and breeding sites of
mosquitoes is also helpful. Q \6

PATIENT MANAGEMENT 0 %

The patient of Dengue «fe@?u t %anaged according to symptoms. Initially, bed

rest and use of paracetam y as temperature lowering medicine is advised by
doctors. Adequate hydrﬁ use S/fresh juices) and proper rest makes most of the
eeksimg. Some patients experience severe disease and require

patients feel better iQ
hospitalization.

@ EXERCISE
N:ﬁdfferent types of dengue virus?

L.

2. Whyisdengue mosquito known as Asian Tiger Mosquito ?

3. How can we prevent ourselves from mosquito bite ?

4. What is the peak time for Dengue mosquito bite ?

3, What are the symptoms of Dengue fever in second phase of ;
disease ?

..



L TG
CORONA VIRUS

Corona virus can cause a disease called Covid -19.

Who can be more affected by Covid -19?
. Those people who have less immunity can get Corona virus.

. Senior citizen or those who are affected by some chronic disease.
. All health workers who are on front line and taking care of corona p@'

SYMPTOMS OF COVID -19
COVID-19 affects different people in different

ways. Most infected people will develop mild
to moderate illness and recover without
hospitalization.

Most common symptoms :

Fever, cough, tiredness, loss of taste or smell .
Less common symptoms :

Sore throat, headache, aches and p 'nQ
Diarrhoea, a rash on skin, or discolourati f
Fingers or toes red or irritated eyes. 6

Serious symptoms :
Difficulty in breathing or shoﬁ n@
loss of speech or mobility, o& si hest

Shortness of breath Sore Throat Headache
pain.
PATIENT M M
. Seek imm medical attention if you have serious symptoms. Always call before
visitin )@' octor or health facility.
. B ith mild symptoms who are otherwise healthy should manage their symptoms at
home.
. On average, it takes 5—6 days from when someone is infected with the virus for

symptoms to show, however it can take up to 14 days.




PRECAUTIONARY MEASURES

Take the following precautionary measures for corona before going to market :

Avoid to go

Cover your face with
to market daily.

mask in market.

If you have cough Keep the sanitizer
or fever then do not with you and use
go to market. it regularly.
Avoid t to th :
VORI B9 WOE Wash the fruits and

shops which are
rushy. L

\0 Activity
i

think of going market then which kind of precautionary measures

vegetable before use.

ght from market.

If you
you e before going to market.
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W Index P

A Evaporation: 61 P

Alimentary canal; 45 F Palisade mesophyll: 11
Amino acids: 33 Fats: 34 Periodic Table: 65, 67
Artificial satellites: 139 Fertilization: 21 Phloem cells Guard cells : 9
Artificial vegetative propagation: 25 Food producers: 5 Physical digestion: 44

B Freezing point: 60 Plasma membrane: 5
Balanced diet: 36 Fruit: 22 Plumule: 22

Battery, key (switch): 113 G Pollen tibe;

Bile: 47 Gametes: 20 Pollinatio

Boiling point: 60 Geostationary orbit: 140 Potent@ergy (P.E): 97
Boiling: 60 Geostationary satellites: 139

Bone cells: 8 H .&H. 122

Bulb: 113 Haemoglobin: 8 @s blood cells: 8

C ‘ /&
lodine: 37 Saliva: 45

Carbohydrates: 32

Cell organelles: 4 g @ Sa!lvary glands: 47
Joule (J): 99 Scion: 25

Chemical digestion: 44
K Seed: 22

Chlorophyll: 5 - . .
Chloroplasts: 5 Kinetic ener b Self-pollination: 21

; L Shooting star: 138
Chromosomes: 5 )
Layenng& \ Sperms: 20
1

Comets: 138 :
Stock: 25
% Stomata: 9

Condensation: 61 II_\:‘ghtn

:11
E:ﬁ:ﬁ:\z)‘ 223 &3 K Sublimation: 62
Cristae: 6 - .\M tter: Summer plants: 127
: 6 i Ift: 60 Symbol: 68

Cross-pollination: 21

Current electricity: 112 @K 60 Spangymesapipll 71
Cytoplasm: 5 A hyii cells: 9 T.

alloid: 71 Tissue: 10
D eteor: 139 Tri-atomic molecule: 73
D?-ato.mic molecu@Q Meteoroids: 138 Triploid endosperm: 21
Digestion: 4 Mono-atomic molecule: 73 Tidal energy: 104
Digestive 5 Muscle cells: 8 U
E N Unbalanced diet: 37
Eggs or ova: 20 Nerve cells or neurons: 8 v
Electric cell: 113 Neutral particle: 68 Vacuole: 6
Element: 67 Nuclear membrane: 5 Vegetative propagation: 24
Embryo: 22 Nucleolus: 5 w
Energy: 96 Nucleoplasm: 5 White blood cells: 8
Energy converters: 101 o Winter plants: 127
Enzymes: 44 Oral Cavity : 45 X
Epidermal cells: 9 Organ systems: 10, 14 Xylem cells: 9
Epidermis: 11 Organ: 10, 14 y 4
Epithelial cells: 8 Organism: 10, 14 Zygote: 21
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