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The National Anthem

Sri Lanka Matha :

Apa Sri _Lankzi Namo Namo Namoé Namo Matha

Sundlara siri barini surandi athi séba mana Lanka

Dhﬁnya dhanaya neka mal palathuru piri jaya bhoomiya ramya
Apa hatla sapa siri setha sadand jeevanaye mﬁtha

Piliganu mana apa bhakthi pooja Namo Namo Matha

Apa Sri Lanka Namo Namo Namo Namo Matha

Oba vé apa vidya

Obamaya apa sathya

Oba vé apa shakthi

Apa hada thula bhakthi

Oba apa aloké

Apa ge anu pré‘né

-Oba apa jeevana vé

Apa mukthiya oba vé

Nava jeevana deminé nithina apa pudubu karan matha-

Gnéana veerya vadawamina ragena yanu mana jaya bhoomi kara
Eka mawakage daru kala bawina

Yamu yamu wee nopama

Prema wada sama bhéda dhurarada

Namo Namo Matha

Apa Sri Lanka Namd Namo Namd Namo Matha
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FOREWARD

This book is the English translation of the text book
8.0 @ onseenedio 10 - 2 & emOe which was originally produced by
the National Institute of Education and Published by the Educational
Publications Departrnent -

It is noteworthy that Special care has been taken to use the
appropriate words and language expressions to suit the grade level of
the students who will be using this book.

I appreciate very much the contribution made by the panel of
translators and editors towards compiling this book within a very
short period. I am also greatful to all those who helped in this
publication, during its production cycle.

P. H. P. Geeganage
Commissioner General
Educational Publications

Educational Publications Department,
Isurupaya,
Battaramulla.

22nd August 2005
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Message from the Director General

Preparing and providing new syllabuses and textbooks according to
these syllabuses is an important of the New Education Reforms
process. This textbook has been prepared in accordance with this
Process. :

This textbook prepared in accordance with the National Education
goals and basic competencies provides opportunities for the student
to engage in a student-centred learning-teaching process.

In using this textbook it is the teacher's major responsibility to
motivate the student to engage in a lifelong learning process by
identifying the interests and problems of the student, and guiding
- him-her along an active learning path through self-study.

Parents and adults should assist by looking into the day to day
educational activities of their children. They can provide an active
participation to the child and the teacher.

I express my gratitude to all those who pioneered in the production
and publication of this work.

Prof. Lakshman Jayathilake
Director-General
National Inst_itute of Education
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Blood

* Is not imported from abroad.
% Is not manufactured in factories.

* No other substance that could take
its place has ever been invented until
today,

A considerable amount of blood is
required to save the life of some patients.
If you get an opportunity to donate a little
blood, you will indeed become a noble
citizen who has saved a life during your

1

hfe time".

Figure 7.1

Figure 7.2 - An instance of blood denation

(145)



You may have experience instances
where requested have been made for
blood, to save the life of a person who
had met with an accident or to save the
life of a mother during instances of
excessive - bleeding during certain
childbirths or to save the life of some
other patient. '

How does blood save a
life?

Blood is the transportation
medium of the body.

‘excreatory substa

Figure 7.3 - Amoeba exchanges
substances by diffusion

Every living cell requires food, water and

air to maintain its life. A unicellular
animal such as amoeba obtains these
substances from the environment in
which it lives, by means of simple
- diffusion. Similarly the byproducts
produced within the cells could be

removed from the body in the same .

manner. A multi cellular livingbeing like
the man cannot obtain the above

(146)

substances or dispose them to all the cells
by simple diffusion alone.

Think .....

How are the nutrients obtained
from your digestive system carried
to the cells of the brain?

You will now understand that a specially
designed system is necessary to transport
substances within the body of
multicellular organisms. :

Substances are transported
within the human body by
means of the blood vascular
system. '

I'he blood circulatory system that
transports blood throughout the body
basically consists of blood which is a
fluidform tissue, blood vessel and the
heart that acts as a pump.

Figure 7.4 - Distribution of blood
throughout the body by the heart
~ and blood vessels. -



How has biood bein'g formed?

~ Alittle blood 1s taken into a test-tube and .

a chemical such as sodium citrate added
~ to prevent it from coagulating. When this
test tube is centrifuged, the blood
contained 1n it will appear to be separate
into two protons.

Plasmas

Corpuscles

Figure 7.5 - A bloed sample

subjected to centrifuging

The red coloured substance that
accumilate in the bottom of the test-tube

is known as corpuscles.

The transparent straw coloured substance
seen on the surface is the blood plasma.
Corpuscles are suspended within the
blood plasma.

Blood Plasma

Tt was mentioned earlier that, blood
carries out a transport function mainly.
The substance thus transported is either

. dissolved or suspended within the

(1 47)

plasma. 90% of the blood plasma is
water. The remainder comprises the
substances transported by the biood.

What are the substances

transported by the blood?
% The nutrients absorbed nto the body
from the food taken by you.

Eg: Glucose, Glycerol and fatty
acids, amino acids, mineral salts,
vitamins.

‘Oxygen taken-in through the lungs
during respiration.

: C
Harmones produced by the end!(}rmc
glands.

Byproducts such as COy and urea
given out by the cells.

Germs entiring the bedy, white
blood corpuscles that fight diseases,
antibodics ctc.

% Blood proteins such as fibrinogen

and albumin,

Corpuscles

In order to sce the corpuscies suspended
in the blood plasma, a blood smear
should be prepared and observed through



the microscope. Have you seen how a
blood smear is being prepared in a
medical laboratory? :

'Prcparation of a blood
‘smear

* .The_ﬁnger is picked with a sterilized
needle.

% A drop of blood is taken on to a
microscope slide.

* The edge of another slide is placed
on the drop of blood and the slide
pushed forward so that the blood
sprecads in the form of a thin
membrane on the entire surface of

the slide.

~Figure 7.6 - Preparation of a blood
smear

The slide with the blood smear is then
stained. When examined under the
microscope the blood cells could be
identified.

Two main typos of blood cells are found
in a blood smear stained on a slide. They
arc known as the red blood corpuscles
and white blood corpuscles. In addition
to these two types of cells, the blood also
contain a type of corpuscle known a
blood platelets.

Red blood corpuscles

These are produced in the red bone
marrow. After degeneration, they are
broken down within the liver. When
looking from above, red blood cells
appear disc shaped and when looking
from the side they appear to be biconcave
in shape. Human red blood corpuscles do
not have a nucleus. They are red coloured
due to the pigment known as
haemoglobin present within the cells.
Haemoglobin helps in the transport of
oxygen. In the blood, red blood
corpuscles are more in number. The ratio
of red bloed corpuscles to white blood
corpuscles in the blood is about 600: 1. A
cubic millimetre of blood contains about
5 million red blood corpuscies.

(148)



1. Corijuécles [

] Red blood corpusclés | |White blood corpu'scles| [ Blood platelets l

: L Granular ‘

| Without granules |

Neutrophils|| Esonophils || Bésophilsl | Monocytes | [ Lymphcells |

Figure 7.7 - Corpuscles

White blood corpuscles

These contains nucleii. They are larger in

size than the red blood corpuscles. These
' blood corpuscles that are produced in the
bone marrow help to destroy the germs
that enter the body. A cubic millimetre of
blood may contain about 7000 to 11,000
white blood corpuscles.

White blood cells can be categorised into
two main groups according to the nature
of the cytoplasm contained in the white
blood corpuscles.

* That is as white blood corpuscles with .

granules in the cytoplasm and white
blood corpuscles without granules. These
two types can be further clagified.

(149)

Percentages of different
types of white blood

corpuscles

White biood néu_trophils 50% - 70%
corpuscles esonophils 1% - 4%
with basophils 0% - 1%
granules Iy

White blood

corpuscles lymph cells 20% - 40%
without monocytes 2% - 8%
granules :
Platelets

These may be described as small portions
that have been broken off from cells. The
platelets play an important role during
the clotting of blood.



Figure 7.8 - The external appearance of the heart

Heart

An examination of a vertical section of

_the heart will show that it consists of four
chambers, Among these the two
chambers situated above are known as
the auricles or atria and the two chambers
below are known as the ventricles. In the
human heart, there is a wall separating
the left side from the right side. This is
known as the auricular / atricular -
ventricular septum.

The right auricle in the heart opens into
the right ventricle while the left auricie.

opens into the left wventricle. The
tricuspid value is situated between the
right auricle and the right ventricle and
the bicuspid valve is situated between the
left auricle and the left ventricle. These

(150)

valves prevent the flow of blood entering
the ventricles, back to the auricles. The

ventricular walls are relatively thicker

than the auricular walls. The wall of the
ieft ventricle 1s thicker than the wall of
the right ventricle.

Do you know?

The hicuspid - valve situated’
between the left auricle and the left
ventricle is so named because it is
made up of two flaps. it is known
as the mitral valve or the left
auricular  ventricular  valve.
Similarly the tricuspid valve
situated between the right auricle

" and the right ventricle is so named
as it consists of three flaps. Tt 1s
also known as right auricular
ventricular valve.




Figure 7. 9 -A vertical section of the heart

Question 1

Can you think of as to why the
ventricular walls are thicker than the
auricular walls?

The vessels that bring blood to the heart
arc known as veins. Blood is brought to
the right auricle by the superior vena
cava and the inferior vena cava. Blood in
the superior or upper part of the body is
brought by the superior vena cava and
the blood in the inferior or lower part of
the body is brought by the inferior vena
cava. The blood brought from the lungs
is carried by the pulmonary veins to the
left auricie of the heart,

Blood is camried away from the heart by
means of the arteries. Blood in the right
ventricle is carried by the pulmonary
artery to the lungs and the aorta carries
the blood in the left ventricle, throughout
the body. The flow of blood contained in

‘the pulmonary artery and the aorta back '

to the right and left ventricles is
prevented by the semi lunar valves.

The heart works like the working of a
pump. The pumping action of the heart
takes place according to the contraction
and relaxation of the heart muscles. This
can be considered as a process taking
place in two stages.

The auricular ventricular
systole and diastole '

With the contraction of the auricles filled
with blood from the superior and inferior
vena caval the bicuspid and tricuspid
valves open. Hence blood flows through
the opened up valves to the ventricles.
The contraction of the auricles is known
as atrial systole. When. the ventricles
contract, the bicuspid valves in the dorsal
aorta and the pulmonary arteries close.
Hence the flow of blood from the dorsal

(151)



Figure 7.10 - Working of the heart

‘gorta and the pulmohary artery back to
the ventricles is prevented.

Figure 7.11 - Examining the heart
beat '

Next moment, the ventricles filled with
blood contract. At the same time the
bicuspid valves open, and the blood in

. the left ventricle enter the dorsal aorta

and the blood in the right ventricle enter
the pulmonary artery. Along with this the
bicuspid and tricuspid valves close, thus

preventing the flow of blood back to the

auricles. The contraction of the ventricles

is known as ventricular systole.

Afterwards for a slight moment (0.4
seconds), the auricles and the ventricles
remain relaxed. This is known as the
auricular ventricular diastole or complete
cardiac diastole. '
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Blood pressure

This can be defined as the pressure
exerted by the blood within the blood
‘vessels, on the walls of the blood vessels.
As the flow of blood through the arteries
takes place under the influence of
pressure exerted by the heart, the blood
pressure within the arteries is higher than
the blood pressure within the veins.

Do you know?

The pressure that arises when the
left ventricle contracts and blood is
pushed into the dorsal aorta is
known as the systole blood
pressure. In an adult this is 110-
120 mm Hg. Since the heart is at

rest during complete cardiac
diastole, the pressure. within the
blood vessels is known as the
diastole blood pressure. In an adult
this 1s 70-80mm Hg. During
‘medical work, blood pressure is

indicated as : B.P = 120/80 Hg

Auncnlar

Ventricular

The contraction and relaxation of the

heart in this manner is known as the heart
beat. When the ear or stethoscope is

‘ placed on the chest the opening and

closing of the valves during the heart
beat could be heard. This is known as the
"lub-dub" sound.

Doctors use the stethoscope to examine
the heart beat and identify diseases.
When at rest the heart beat rate of a
healthy individual is generally between
60 to 80 times per minute. This is known
as pulse. During an illness or after
exercise the pulse increase. :

Ventricular diastole

- - one heartbeat
Flgure 7.12 - An ECG report

(153)



Question 2 ' Figure 7.13 - The manner in which
: SV blood flowing through the arteries
Can you think of the reason as to why the - flow to the veins.
rate of heart beat increases after '
exercise? Explam. |
: ' According to this arrangement, you will
understand that the blood circulatory
system is not an open system but a closed
system. Details about the structure and
functions of the various blood vessels are
indicated in Table 7.1.

Figore 7.13
Table 7.1
Arteries Veins Blood Capillaries
Blood is carried out of the | Blood is carried towards Blood 1s carried very
heart under high pressure | the heart under low - slowly from the arteries to
' : pressure. ' | the veins.

Consists of very thin walls
made up of a single cell
layer. As the walls are thin,
various substances diffuse
through them.

Figure 7.14 (i) :
: Figure 7.14 (ii)

Thick walls. Thin walls.

Hlastic. Resist pressure. Valves that open only
towards the heartare
present in the veins.

Situated much deeper Situated towards the
within the body. Reddish | surface of the skin. Bluish
in colour. 1n colour.

All the arteries except the | All the veins except the

pulmonary artery carry | pulmonary vein carry

oxygenated blood. blood containing a less
e counteraction of O:.

(154)



Close to the place where the superior

vena cava enter the right auricular wall,
is a small mass of specialized celis. This
is known as the pace-making. The pace
maker controls the rate of heart-beat. The
pace maker can stimulate the heart to
beat 60 times per minute without any
* influence by the nervous system. During
an instance where the pace maker
becomes weak an artificial pace maker
could be fixed by means of a surgery and
the heart beat brought back to normal.

Arteries, veins and blood
capi]laries

l“h1ce types of blood vessels carry blood
throughout the body. Arteries carry blood

away from the heart. Inside the various -

* organs of the body these arterigs divide
into arterioles. These divide further to
~ form biood capillaries. The capillaries
meet to form sub capillaries which in
turn join to form veins.

" Double circulation

Blood with a low oxygen concentration

entering the right auricle is sent to the

lungs and oxygenated. This oxygenated
blood enters the left side of the heart and
by means of the left ventricle 1s
distributed throughout the body via the
dorsal aorta.

The verntricular walls of the heart are

-means

thicker than the auricular walls because

the force required to transport blood
under high pressure throughout the body,
by means of the \cmmlt,q is being
produced. '

" Figure 7.15 - The blood circularly

system

The transportation of blood, through the
heart twice, before being distributed
throughout the body is known as a
complete double circulation. :

Arterial and venous systems

Blood is carried away from the heart by
of two main arterics. The
pulmonary artery  carries.  blood
containing a lesser concentration of
oxygen contained in the right ventricle to-
the lungs. Blood contained in the left
ventricle is carried away from the heart

(155)



by means of the dorsal aorta, The dorsal
aorta branches and supplies oxygenated
blood to the various organs of the body.
Within the main organs, the arteries
divide in to arterioles and capillaries. The
capillaries later meet to form venules
and veins which carry blood containing a
lesser concentration of oxygen away
from the organs. The veins in the lower
part of the body meet to form the inferior
vena cava and the veins in the upper part
‘of the body meet to form the superior
vena cava. The superior and inferior vena
cavae carry the blood to the nght auricle
of the heart.

Figure 7.15 shows the arteries and veins
that carry blood to and away from a few
main organs of the body. '

When blood travels through the
capillaries, water and most of the soluble
substances move out through the

‘capillary walls and collect in the organs

while certain substances that are

- removed from the organs enter the blood
through the capillary walls.

Hence:
changes occur in the composition of the
blood.

Table 7.2

The organ or

Substances that add in to

Substances removed from the

tissue in the body the blood blood
All tissues | Nitrogenous waste Nutrients, hormones and water.
substances s : '

't Small intestine
glucose, amino acids.

Salts, water, vitamins,

Liver Urea, glucose Glucose (for storage) excess amino
acids and dead red blood cells

Kidneys Urea, water, salts

Bones Red blood cells and white | Iron (for the formation of

' blood cells | haemoglobin) '

Calcium and phosphate ions (for -
bone development)

Skin Vitamin D Salts and .water (given out as sweat)

Endocrine organs [Hormones
such'as the
pituitary and

thyroid

(156)



Table 7.2 indicates the changes that take
place in the blood inside the various
organs. The exchange of oxygen and
carbon dioxide takes place at every stage.
This table does not indicate the details.

How the exchange of
substances take place

Every tissue in the body is bathed with a
fluid known as the tissue fluid. It is a
colourless fluid. The composition of the
tissue fluid is similar to the blood plasma

to a great extent. However the tissue

fluid does not contain blood plasma.

When blood travelsa through the

capillaries substances such as oxygen

and glucose diffuse into the cells,

~ through the tissue fluid. Carbon dioxide
and other waste substances that collect in
the cells diffuse into the tissue fluids.
From the tissue fluid, oxygen and
nutrients diffuse into the cells and carbon
dioxide and other waste substances
diffuse into the blood capillaries.

Blood does not carryout only a transport
function. It carries out a variety of
functions. :

Clotting of blood

Although blood does not clot while it
travels through the blood vessels, Eyou
may have seen that when blood vessels
are injured blood flows out from the
vessels and that after sometime the blood
clots.

nature

(157)

Question 3

What would happen if the blood that is
given out during injury does not clot?

Clotthing of blood is a complex process -
that occurs in a few steps. The blood
platelets take an initiative here.

Blood groups and blood
transfusion

The giving of blood from one person to
another is known as blood transfusion.
Blood transfusion for the first time has
been reported in the year 1818 A.D.
However during the period although
there was no clear knowledge about the
of blood, certain blood
transfusions, done were fortunately
successful. Many blood transfusions that
were done in this manner during a later
time were not successful.

Carl Landesteines (1920 A.D.)
discovered that there are four main blood
groups. According to his classification
people in the world are divided into 4
main groups designated as A, B, AB and
0.

In blood transfusion the person receiving
blood (patient) is known as the recipient
the person giving the blood is known as
the donor. A blood transfusion could be
done only when the donors blood group
tallies with the blood group of the
recipient.



Those with the AB blood group can
accept blood belonging to any group.
Hence they are known as universal
recipients. Similarly the blood of people
belonging to the Group O could be given
to any person. They are known as
universal donors.

Table 7.3 - Tallying of blood groups
for blood transfusion.

Donors Recipients
blood blood group
Pl Al B IAR] O
A v X v X
B X v v b 4
AB X X 4 X
O v v v | vV

.

Other requiremenl;s'that a blood donor
should possess

Should be between 21 to 55 years of

*
age _ :
*  Should weighfabove 45 kilograms
% . The haemoglobin content should be
above 80% :
% Has not contacted diseases such as

jaundice, diabetes epilepsy,, typhoid
aids and other social diseases _and
typhoid

Diseases associated with
the blood circulatory
system

Anaemia .

This disease condition may arise due to

Table 7.3 indicates the manner in which

the blood groups tally during blood
transfusion. The blood groups that tally
are indicated as ¢ and the groups that do
not tally are indicated as X.

Although, those with group AB are
designated universal recipicnts and thosc
with group O are designated universal
donors, there are other factors in addition
to the main blood groups. that affect
blood transfusion.

The Rh factor is one such factor. Many
people have the Rh factor in their blood
while some people do not have the Rh
factor in their blood. If transfusion of
blood containing the Rh factor is done on
a person who does not have the Rh
factorp, clotting may occur.

(158)

decrease in the haemoglobin content or
decrease in the red blood cells in the
blood. An anacmic condition may arise
as a result of excessive bleeding or due to
a nutrition deficiency. Uspecially when
the iron and folic acid content in the food
is low the production of haemoglobin is
disturbed. When there is a dearth in the
haemoglobin content the transport of
oxygen is disturbed, a result of which the
production of energy within the cells is
reduced. As a result disease symptoms
such as paleness in the body, and lethargy
may occur. -

Leukemia

This is also considered as blood cancer.
An unusual increase in the number of
white blood corpuscles in the blood 1s the



cause of this disease. Due to this a
relative decrease in the number of red
blood corpuscles 1s seen. No specific
cause for the anaemic condition and no
permanent cure for this have so far been
found. '

Haemophilia

These patients do not have in their blood,
a factor that causes clotting. Even a
slightest would in such people, item will
cause heavy bleeding. In the past there
were many instances where haemophilia
patients dead due to excessive blecding.

However now there is a possibility of

mtroducing blood clotting factors into
their blood. '

‘Thrombosis

The stoppage or arrest of the blood
supply to a particular organ of the body
due to the formation of a blood clot in the
“vessel supplying that organ is known as

thrombosis. If due to thrombosis, there is:

a stoppage of the blood supply to a part
of the brain the functions controlled by
that part of the brain too come to a
standstill. When thrombosis occur in a
vessel supplying blood to the hecart the
particular heart muscle weakens and may
cven I‘Ebllh in heart failure.

High blood pressure

The cavities of the arteries narrow down
duc to the deposition of a substance
known as cholesterol within the internal
walls of the blood wvessels. When this
happens the supply of blood to various

parts of the body is reduced. Hence the
heart needs to pump blood at a high
pressure. The pressure thus increased is
known as high blood pressure.

Identifying certain diseases
by laboratory tests on the
composition of blood

When subjected to certain diseases the
composition of blood may be dillerent
from that of a healthy individual. During
such instances doctors instruct the
patient to bring a blood report from a
laboratory.

SFPECIMEN OF BLOOD
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Figure 7.16 - A blood report



Figure 7.16 indicates a blood report on a
blood sample, given by a medical

laboratory. What are the tests indicated in

it?

White Blood Cell Count /
Differential Count W.B.C. /
D.C.

A cubic millimetre of blood of a normal
person may contain between 7000 and
11000 white blood corpuscles. However
during an infection this white blood
count may increase to about 15000.
During a disease condition such as
Leukemia. This white blood cell count
rises unusually higher than this.

- Many diseases can be identified by
preparing a blood smear and taking a

differential count of the white blood

cells. For example during a baéter_ial

infection there will be a great increase in

the percentage of lymphocytes.

E.S.R. or Erythrocytic
Sedimentation Rate

When a blood sample is taken into a
narrow tube and lefi aside, the red blood
cells suspended in it may form a
sedimation or deposit at the bottom of the
tube.

The Erythrocyte Sedimentation Rate
depends on the viscosity of the blood. As
- the composition of blood changes during
certain  diseascs, the Erythrocyte

Sedimentation Rate also vary. The height .

of the clear liquid coloumn above the

cells sedimented in the bottom of the
tube is considered as the ESR. The
normal value of this is between 0 mm
and 50 mm per hour during a bacterial
infection it is about 0 mm. When
subjected to diseases like tuberculosis
too this value is very high.

Percentage of haemoglobin

A normal individual has between 13.5
and 17.5 grams of haemoglobin in 100
millilitres of blood. During anaemia, this
values is very much less. ;

Blood Glucose

A normal healthy individual has about 90
milligrams of glucose in a cubic
millimetre of blood. When subjected to a
disease like diabetes this value becomes
very high.

Only a few of the tests related to blood
that could be performed in a medical
laboratory have been mentioned above.
In addition there are various other tests
that are done in a laboratory.

Assignment 1

Collect information and make a
booklet about the different blood
tests that are being done in a
medical laboratory.
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Lymphatic System

Earlier you learnt that the cells in the
various tissues of our body are bathed in
the tissue fluids. You may know the
manner on which substances given out
from the cells and the substances given
out from the blood capillaries enter the
~tissue fluid. You also know the manner in
“which ‘the exchange of substances
between the cells and the blood takes
place across the tissue fluids. Although
various substances add onto the tissue
fluid and various substances are removed
from the tissue fluid its concentration
- remains constant to a great extent. Most
of the tissue fluid enters a collection of
narrow vessels spread throughout the
body. These narrow tubes are known as
‘the lymph vessels. The tissue fluid
entering the lymph vessels is kniown as
lymph. Fatty acids and glycerol abserbed
into the lacteals of the digestive system
too enter the fluid in the lymph vessels.
The composition of the lymph is similar
to the composition of the plasma to a
great extent. However lymph does not

contain blood proteins. The narrow

lymph vessels on the left side of the body
join-to form a large lymph vessel known
as the thoracic duct.

The lymph vessels on the right upper half
of the body join to form the right lymph
vessel. The thoracic duct opens into the
left subclavian vein bringing blood from
the left arm and the right lymph vessel
opens into the right subclavian vein. The
lymph in the lymph vessels travels
towards the heart. However in the lymph
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system, there is no pump like the heart.
The lymph is pushed towards the heart
by the pressing that takes place due to the
contraction of the muscles. The suction

_ action that arises during the inspiration
‘and expiration mechanism also helps in

the transport of the lymph. The valves
situated in the lymph vessels prevent the
reverse flow of lymph. Lymph glands are.
located in the main lymph vessels. The
groin region, the armpit and the region
below the ear are few places where the
lymph glands are located. When germs -
enter the body, lymph cells are produced
in the lymph glands. Since these lymph
cells act to destroy the germs within the
lymph glands the glands swell. The

Figure 7.17 - The lymphatic system



lymph glands that swell out thus are
known as nodules. You may now
understand the manner in which the

lymphatic system helps in the control of
germs entering the body.

Summary

* The transport system of the human
body is the blood circulatory
systeni.

* The blood ciu:ul'a‘to.r.'y system
consists of the heart, arteries, veins
and blood capillaries.

* In addition to the transport function
other functions such as the
destroying of germs, regulating the
body temperature too are carried
out by the blood. 3

%  During blood transfusion in
addition to the tallying of blood
groups there are several other facts
to be considered.

* The lymphatic system plays a very
important role in the control of
germs. '

% Various diseases related to blood
can be identified through various
tests carried out in the medical
laboratory.

Nl e el e e
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Now you should be able to

* Describe the functions of
blood.

* Identify the structure of the
blood vessels.

i
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* Explain the structure and
' functioning of the heart.

[
@ * Explain how blood %
% circulation takes place. E
@ % Identify that there are @J
| 2 e |
&~ various blood groups among ‘E
E humans. %
1) 7 =
£ * State the requirements to be %
. fulfilled during blood :
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i transfusion. &
F% * Understand the functioning %
g of the lymphatic system. %g
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Exercise

Write the respective path traversed by
blood entering the right auricle of the
heart of the left auricle o the heart.

Mention a damage that may happen if a
hole forms in the wall between the right
auricle and left auricle of the heart.

Mention three factors you should pay
attention to during blood transfusion.

Mention one substance that adds to the
blcod and one substance that ig
removed from blood in each of the
organs mentioned below.

(a) liver
(b) kidneys
{c) small intestine



Periodic Table

By considering the diversity of elements,
different types of classifications have
been introduced to facilitate the
identification and studying them.
Periodic table can be considered as a
successful result of such a classification.
It was mtroduced by a Russian Scientist
called Mendaleev. The periodic table
~ introduced by him in 1869, had been
improved according to the facts that
revealed later. A part of the table is
shown below.

If you look into the facts given in the

periodic table carefully, you will be able
- to identify 8 colummns and 4 rows denoted
by Roman Numerals.

The longitude columns are known as
Groups while horizontal rows are known
as periods.

Beryllium (Be), Magnesium (Mg) and
Calcium (Ca) are found in the same
vertical coloumn or group.

i
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Figure 8.1 - Part of Periodic Table
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Electronic configurations of those
elements can be shown as follows :

Bei =122

Mg - 2,8,2
2,8,8,2

Ca . =

How many electrons are there in the last
energy level of each element.

Likewise, consider . Boron and
Aluminium which are in the same group

(ii1)
Boron - . i Sl

Aluminium Al - 2,8,3

Consider Fluorine and. Chlorine in the
same manner. Electrons are arranged as
shown below :

Fluorine B2y 7

Chlorine Cl L840

According to the above findings the last
energy level of the Group II elements has
2 electrons. Last energy level of the
Group VII eclements has 7 electrons.
While group III elements has 3 electrons
in the last energy level.
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Table 8.1

Number of the | Number of
Group of the | electrons in the
elements last energy level
) Ee 1 2
2. I 3
3 vl 7

Likewise, examine other elements for
any possible relationship with the
number of electrons in the last energy
level and the group number. Then you

‘will understand that the elements having

an equal number of electrons in the last
energy level are included in the some

group.

Is this valid for He, Ne and Ar?.

In what energy level is the last electron in
the Beryllium atom?

In what energy level is the last electron in
the Phosphorous atom?

After finding this for potassium and other
elements you will get the energy level
where the last electron-is situated.

Beryllium - Be =i 2..
Phosphorous - P - 2,85

Potassium - K - 2,8 8§, 1.



Beryllium (Be) is situated in the second
period. :

Phosphorous (P) is situated in the third
period. -

Potassium (K) is situated in the fourth
period.

You will see from the above details that
there is a proper relationship between the
electronic configuration of the elements
and the position of the element in the
periodic table. The number of electrons
in the outer most energy level of an atom
of the clement is equal to the Group
number in the periodic table. Hence
beryllium is found in Group 2.
Phosphorous in Group 5 and potassium
mn Group 1 of the periodic table number
of energy levels found in the atom of an
element is equal to the period number of
those elements.

Assignment 1

Write down electronic
configurations of the elements
‘having atomic numbers 1 - 20, and
prove how far they match with
group numbers and period
numbers.

Do you know?

Scientists h_ave discovered about
110 elements up to now.
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Dmithri Mendeleev was born in Russia
in 1834 and was the youngest of the
family of 17 members. At the age of 32
years he was installed as professor
chemistry in St. Petersburg (Leningrad at
present) University.

After sometime in 1869 he introduced
the Periodic table to the world. His
services to chemistry had been
tremendous as he had a special desire to
teach chemustry.

A museum called Mendeleev Museum
was established in Leningrad in his
honour.

Figure 8.2



MP -  Melting Point

BP - Boiling Point
H
MP - 25¢
BP - 253
Gas
e Be
MP 180 | MP 1280
BP 1330 | BP 2450
Solid Solid
Na Mg Al
MP 98 MP 650 MP 660
BP 390 BP 1100 | BP 2400
Solid Solid Solid
K Ca

MP 64 MP 850
BP 70 BP 1440
Solid Solid

Figure 8.3 - A chart showing some properties of elements.

A sketch of the periodic table showing
the boiling point, melting point, state of
the element under ordinary temperature
and the properties of metals and non-
metals is produced herewith.

It will be evident when examining the
table, thé elements which show metallic

properties are found to the left of the

periodic table and elements which show
non-metallic properties are situated to the
right of the periodic table.

Let us find out how the melting point of
the elements in the third period changes.

Table 8.2

Element | Na [Mgj AL{Si{ P [ S [Cl|A

Boiling il 7
Poitit 93 | 650 | 660 1%10 4 1113 ]-101] 189
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Figure 8.4 - The manner in which
the melting point of elements vary
through a period.



As shown in Table 8.2 going from the left
towards the right along a period of the
periodic table the melting point increases
until group four. From group 4 to 5 there
1s a great decrease of melting point and
with a small increase at group 6 there is a
gradual decrease again till group O could
such a pattern be seen in the other
periodic too?

Table 8.3 - Elements of Group 7

Boiling

i Point °C

Element

Fluorine F -188

Chlorine Cl -35

Brominc Br 50

Todine I 184

2007

1501
+
100 -

Ln
=]

el e

cl

Boiling Point

(5]
G

1004

150 ¢

2004

Figure 8.5

Since elements possess different melting
points and boiling points, do you know
that the natural state of them changes?

Chlorine, oxygen and high gases (inert
gases namely: helium, neon and argon)
exit as gases under room temperature and
normal pressure conditions, since they
possess low melting and boiling points.
Bromine exists as a liquid as its melting
point 1s low. Mercury too exist as a
liquid.

As the melting points of iron and
aluminium are highly they exist as solids
under room temperature and normal
pressure conditions.

Assignment 2

Draw a graph of recognize the
pattern of changes in the melting
points and boiling points of the
~elements in the second period.

Assignment 3

cards showing the
configuration  of
clements and arrange them
according to the number of
electrons in the outermost shell
and compare the overall structure

with the periodic table.

Prepare
electronic
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Let us find out the manner in which the
boiling point of elements change going
along a period from top to bottom.

When going along Group VI elements
room top to bottom, it is seen that there is
a quick increase of boiling point.
Examine whether any pattern could be
seen with the other groups too.



Bromine (Br) and iodine (I) are not
included in the 20 elements you study.
But they were used to draw the graph in
Figure 8.5 to illustrate the increase in the
boiling and melting points.

Assignment 4

Draw a graph to recognize the
pattern of changes of melting
points and boiling points of Group
4 elements. Necessary data were
given in Figure 8.3

Let us find out whether there is a link
between the valency and group number
of elements. Carbon 1s situated in Group
IV of the periodic table. Valency of
carbon is 4. Valency of carbon is equal to
the group number. Number of electrons
in the outermost shell of carbon is four.
Hence the valency of carbon is four.

See for any possible link, with regard to
magnesium (Mg). Will it be true for
Potassium (K) ?

Consider oxygen. Oxygen is positioned
in Group VL. Electronic configuration of
oxygen is 2, 6. What is the valency of
oxygen? Recall the things you studied in
lesson 6 - "compounds by clements”.

How did the valency of oxygen happen
tobe2?

There are 6 electrons in the outermost

1et us consider element chlorine.

Chiorine is situated in Group VIIL Its
electronic configuration is 2, 7. Chlorine
has 7 electrons in the external (shell)
energy level. Chlorine atorn needs one
clectron to receive stable electronic
configuration. Therefore the valency of
chlorine is one. Examine other elements
for any possible link. Accordingly it is
scen that the group number of the
element should be deducted from eight
(8) to decide the valency of eclements
from Group V to Group VIL

Atoms of helium, neon and argon contain
the maximum number of electrons in
their external energy level. Valency is
zero (0) since they possess a stable
clectronic configuration. Valency of
Group O elements is equal to the group
number.

Velency of the elements in Group I - IV
of the periodic table is equal to the Group
Number. Velency .of the elements in
Group V to VII is equal to the value
obtained when the group number is
deducted from eight. Accordingly you
will realize that there is a link between
the valency of an clement and its group
number in the periodic table.

energy level of oxygen. Oxygen atom.

needs 2 electrons to receive a stable
electronic configuration. Therefore the
valency of oxygen is 2.

Assignment 5

1. Find the link between the |
valency and the group
dumber of Boron (B).

2. Find the link between the

valency and group number of
phosphorus (P).
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Activity 1

Examine whether the properties
used to separate metals and non-
metals could be used to identify
and classity the elements. Carry

out the following activities with
the following elements :

Aluminium, iron, zinc, copper,
magnesium, sulphur, carbon and
iodine. Mention the observations

1n the table as shown.

Physical Properties
G| e | ey SR R
B o s i, AT SRR R B g S e e SR S B,
-Copper v v v v v
Gy oy S SRS, e Tt O SRR G RS R SR BRI
I LT (SR R G SR P, M s A P e SN R g S
Zinc v v v v v
SRR NG R ST A e Rt e L e ol eST g Rl Al S
B2y e TR, S el Aeha RS iRl VRS BeTeio, AT DIRISI
lodine 4 X X X X

According to the observations obtained
at the end o the experiment you will
notice that the physical properties
mentioned with regard to iron, copper,
aluminium, magnesium and zinc are
almost identical. These elements are
called metals. It will become clear, on
examining the physical properties of
sulphur, carbon and iodine, that they are

different from metals. They are called °

non-metals.

Generally metals show high melting
points and boiling points. Non-metals
have low melting and boiling points.
Most of them exist as gases. Melting and
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boiling points of sodium and potassium
take a relatively high value.

Do you know?

The metal that exists as a liquid
under room temperature is
mercury.

Metals are good heat and electrical
conductors. Non-metals are weak
conductors of heat and electricity. Non-
metal carbon in graphite form conducts
electricity. Though iodine is a non-metal
it has a luster. You will understand that
some elements in the periodic table show




metallic properties and a few show non-
metallic properties, whiie some elements
show both metallic and non-metallic

Activity 2

properties. Study of changes that take place in
given metals when they are heated
in air.
Heat magnesium, aluminium, iron,
copper, sulphur and carbon in air.
Observe any changes and examine
the products obtained with moist
red and blue litmus; then compare
the observations with the
following table.
When moist red / blue litmus
! is placed in the product or its
Element | Before Heating While Hating aqueous solution
Moist blue Moist red
litmus litmus
Magnesium | Shining metal Burned with a - turns blue
' bright flame
leaving a white
powder
Aluminium | Shining metal | glittering fads - -
: away
[ron Shining metal turns brown - turns blue
Zinc Shining metal loses brightnéss - -
Copper Bright copper blackens - -
colour '
Sulphur yellow-coloured | burns and emits turns red -
solid white fumes
Carbon black solid emits white fumes turns red .
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You will realize from the above
observations that when the above
elements are heated in air and moist blue
and red litmus are added to the product or
its aquareous solution. The substances
closer to the left side of the periodic table
or oxides of the metals turn moist red
litmus into blue while the oxides of the
elements closes to the right side of the
periodic table turn blue litmus into red.

Let us write balanced chemical equations
for the above reactions.

Let us consider reaction that occurs when
magnesium is heated in air. Magnesium
burned with a very bright flame leaving
behind a white powder. It is magnesium
oxide.

When the equation for the reaction is
shown in words :

Magnesium + oxygen —s magnesium
oxide

When it is written using formula;

(magnesium) (oxygen) (magnesium
5 oxide)
Mg F s —»= MgO

When it is balanced, we get

2 Mg + O —» 2 MgO
It can be written for sulphur as above

Sulphur + oxygen—ssulphur dioxide
S + 02 —» SO:

This equation is already balanced.

Now vyou can _construct balanced
chemical equations for all the above

reactions mentioned in the table.

Note : Sulphur dioxide is a
poisonous gas

Assignment 6

Write balanced equations for the
reactions you have executed in the
above activity.

Do you know?

*  Sodium (Na) is kept in
paraffin oil.

*  Phosphorus (P) is kept in
water.

*  Bromine occurs in the liquid

form. It is poisonous.

It is imported in sealed brown-coloured
glass bottles.

Uses of the periodic

classification

1. Easy to study as the propertics of
elements are summarized.

o

Could identify the patterns of the
properties of elements.



Could find the valency of the
clements.

Could predict the properties of
elements.

Could get an idea as to the natural
existence of elements.

Could get an idea about the

extraction of elements.

Summary :

Mendeleev introduced the periodic

table for the classification of
elements.

There is a link between the
classification of elements and the
electronic  configuration  of
elements. There is also a
relationship between the

classification and properties of the
elements. Properties of ‘elements
change according to certain
patterns along the periods and
groups. Difficulties arise in the
classification of elements as metals
and non-metals. There are many
uses of the periodic table although
they are limited.

(172)

Now you should be able to

*  Identify the periods and
groups where elements are
situated in the periodic table
according to the electronic
configuration.

Understand that properties of
elements in the present -
form of Mendeleev, periodic
table change according to a
pattermn.

Assess the uses of the
classification of elements and
understand its limits.

Idetify the difficulties that
arise in the classification of
elements as metals and non-
metals.

Explain the changes that
occur when metals and non-
metals are heated in air or
oxygen.
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In fulfilling their requircments of food,
what the animals consume directly or
indirectly is food manufactured by
plants. The green plants manufacture
their own food. Therefore green plants
are said to be autotrophic. Since animals
depend on food manufactured by plants
animals arc heterotrophic.

The main nutrients

The main nutrients we get from plants
are carbohydrates proteins and lipids.
Two kinds of carbohydrates are often
present in our food. They are starch and
sugar. The sugar we take for food is
sucrose. Glucose is another kind of sugar.
Recall the activities you have done in
Grade 8 to identify the there mamn types
of nutrients. -

What are the parts of
plants that we take as
food?

These can be fruits, seeds, yams, stems,
leaves or flowers. In testing whether
these parts contain the three main
nutrients, the presence of the green
colour in leaves becomes an
independent. The cause for the green
colour is the pigment called chlorophyll.
Therefore chlorophyll must be removed
before the experiment.
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Experiment 1

(1) Removing the chierophyl
from leaf '
Method

Figure 9.1 - Remove a leaf exposed
to sun light and boil it in water for
about a minute.

_leaf
alcohol

beaker of
hoiling water
wire mesh

tripod

- Bunsen
burner

Figure 9.2 - Place the lcaf in a tube
containing alcohol immersed in a
water bath and heat until the green
colour is remeved from the leafl



Observation

The boiled leaf lost its green colour and
the solution of alcohol became green in
colour.

Questions

1. What is expected from boiling the
leaf in water?

2. What is the reason for the boiled leaf
to be boiled again in a solution of

* alcohol?

What is the reason for the solution of
alcohol turning green?

3. Why is it necessary to keep the tube

containing alcohol in a water both?
(IT) Testing for starch

Method

Put a little 1odine solution on the boiled
leaf’ :

Observation

The parts, which had chlorophyll, turned
blue.

Question

Why did the parts (;f the leaf, which
had chlorophyll, turn blue?

1.

Experiment 2

Identifying the main nutrients in various
plant parts.

Materials required

A raw fruit (eg. a raw banana), a ripe
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fruit, a kind of grain, an edible stem such
as sugar cane, edible white flowers such
as kathurumurunga (Sesbania
grandifloa), a few leaves which bad been
exposed to sun light from which the
chlorophyll had been removed, Benedict
solution, copper sulphate solution,
sodium hydroxide solution, iodine
solution, mortar and pestle, few test-
tubes, a support for test tubes, a test-tube
holder, spirit lamp, white paper.

Method

Prepare the plant parts as required for the
various tests and test them for starch,
glucose, proteins and lipids.

Question

1. Does a food contain only one kind of

nutrient?

Are there different materials which
contain the same nutrient?

You would have seen from experiment 2
that there are different plant parts which
contain the same nutrient and that there
are plant parts which contain several
nutrients. Although there are nutrients in
various parts of plants, the main organ
which manufacturers food is the leaf.



How is food manufactured in plant
leaves?

When leaves from which' chlorophyll
was removed were tested for starch it
was revealed that they contain starch. Let
us find out what factors should be present

in plant leaves for the manufacture of
starch. How can we get a clue for this?

Any kind of flour such as wheat flour and
rice flour contains starch. Is it possible to
find what materidls were used to produce
starch by looking at flour or examining it
under the microscope?

Do you know?

Starch is made up of the elements
carbon (C), hydrogen (H) and
oxygen (O). The chemical formula
of starch is (CgHy20). When
starch is burnt in air, carbon
dioxide gas and water vapour are
given out and energy is also
produced.

Let us express the chemical change that
takes place when starch is bumt.

Starch + Oxygen —s Carbon dioxide +
' water (vapour) +
energy.

According to this equation, if starch is to

be regained carbon dioxide, water and
energy must be combined again.
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Basing on this can we build up a few
hypotheses as to the factors necessary for
the formulation of starch and the process
of formation?

Carbon dioxide gas is nccessary to
produce starch.

Water is necessary to produce
starch.

Energy is necessary to produce
starch. (Plants obtain the necessary
energy from sunlight).

Let us test the hypotheses
one by one -

Before using plant leaves for testing the
hypotheses, it is necessary to make them
free of starch. For this the leaves should
be placed so that they do not receive
sunlight. In this way they do not get the
opportunity of producing fresh starch
and time is made available for starch
already produced to be transported away.



Experiment 3

How long should a plant leaf be placed
without receiving light so that it
becomes free of starch?

Method

Place potted plants in a dark cupboard
or a box and test the leaves for starch
after 12 hours, 24 hours and 48 hours
respectively. (If there is no cupboard

cover the entire plant with black paper). -
Cover some leaves of a plant in the
garden with black paper and test leaves
out of them for starch after intervals of
12, 24 and 48 hours respectively.

Tabulate your observations.

- Question

What is the minimum period of time in
which a leaf should be kept in the dark
for it to be completely free of starch?
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Experiment 4

Testing the hypothesis that carbon
dioxide gas is necessary for
manufacturing starch.

Method

Choose two leaves from a plant kept in
the dark until the leaves are free of
starch and make a set up as in Figure
9.3. Keep the set up open to sunlight for
4 to 5 hours. Now pluck the two leaves
in the polythene bags and test them for
starch. :

Observation

The leaf kept in bag A turned dark blue
while the leaf kept in bag B did not.

1. What is the reason for using
polythene bags here?

2. The presence of starch was seen on
which leaf?

3. State 3 factors which must be
similar in the leaves A and B

4. By which factor do A and B arc
dissimilar?

5, What is your conclusion?

i

sodium hydroxide

Figure 9.3

(177).




It is clear from experiment 4 that the
hypothesis that carbon dioxide gas is
necessary for the manufacture of food in
a plant leaf is true.

No experiment can be conducted in the
laboratory to find out whether water is
necessary for the manufacture of food.
The reason is that when the leaf to be
used is completely dehydrated the leaf
dies.

Do you know?

It has been established that water is
necessary for the manufacture - of
starch by experiments with a plant
supplied with water containing
isolopic oxygen.

Experiment 5

Testing the hypothesis that
sunlight (solar energy) is
necessary for the manufacture of
starch.

Method

Choose two leaves from a plant
kept in the dark until the leaves are
completely free of starch. Cover
both sides of one leaf with black
paper. Let the other leaf be as it is
keep the plant in the sun for about
4 hours and then pluck the two
leaves and test them for starch.

Observation

The leaf left opén to sunlight
turned dark blue while the other
did not.

Questions

1.. What 1s tl_le factor here in
which the two leaves are not
similar

2. What is your conclusion?

3. . Can you device a method fo
do this experiment using only
one leaf. Do the experiment
that way also.
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The experiment makes it clear that
sunlight (solar energy) is necessary
for the manufacture of starch in a
plant leaf.




‘Do you know? -

White light is made up of seven
colours. Out of these colours what
contributes most for the process of
manufacture of starch are the blue
light and red light. When the 7
colours obtained through a prism
are passed through an extract of
chlorophyll, it is the blue light and
the red light that are absorbed by
chlorophyll.

Experiment 6

Testing the hypothesis that oxygen
is given out as a by-product during
the manufacture of starch in a plant
leaf.

Method

Using aquatic plants arrange a sct-
up in Figure 9.4. Place the set-up
in a place under direct sunlight.

Observations

Bubbles of gas are given out from
the plant. They rise up the funnel
stem and collect in the test-tube.

Oxygen
Gas

Scale

o Water

Boiling
tube

/ : =—uei— Fynnel
i é et aquatic
e gs Y plant
Figure 94
1.  Why is it not possible to use
a land plant for this?

2. Why is an aquatic plant
suitable for this?
3. For comparison how can a

set-up be arranged without
the relevant factor?
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"During the manufacture of starch in a
plant leaf, oxygen is released as a by-
product.. During day-time bubbles of gas
can be seen emanating from aguatic
plants in wells ponds and reservoirs. That
18 oXygen gas.

Land plants cannot be used in the above
experiment since the collection of the gas
1s problematic, :

Question 1

It can be seen that banana planters cover
the banana bunches with blue polythene

to get larger fruits. Explain what is
expected by this.

When plants do not receive sufficient
sunlight; it is seen that the green colour
becomes faded. You would have
observed that grass covered by a coconut
shell or a log become whitish. These

whitish leaves when exposed to sunlight

turn green again. This shows that for the
maintenance of the plant the green colour
or chlorophyll is important. It is possible
that chlorophyll plays a part in the
manufacture of starch.

Experiment 7

To find out whether chlorophyll plays a
part in the manufacture of food in a
plant.

Method__

Place a potted plant having leaves with
white areas in the dark for the leaves to
be free of starch. Now expose the plant to

direct sunlight for about 4-5 hours.
Choose two or three leaves and make
drawings of them marking the colour
pattern. Remove the chiorophyll from
these leaves and test for starch.

Observation
The areas of the leaves which were green

i colour turned blue with iodine solutiog
while the white areas did not tum blue.

Figure 9.5

Questions

1. Was the presence of starch seen in
the leaves where it was green and
had chiorophyll or where it was
white and had no chlorophyli?

2. What is your conclusion from it?

It is seen that there is no starch where
there was no chlorephyll. What can be
concluded from this is that chlorophyll is
a necessary factor for the process of food
manufacture.

Solar energy is absorbed by chlorophyll



In the food manufacturing process in the
green leaves. of plants, solar energy is
engaged and carbon dioxide and water
are used as raw materials. 'Photo’ is
synonymous with the word 'light'. Hence
the process of the synthesis of food in a
green plant in the presence of photo-
energy is called photosynthesis.

The factors necessary for photosynthesis
are :

¥ Carbon dioxide,
*  Water, ;
* Chlorophyll, and,
% Sunlight.

Products of Photosy’ﬂhesis

What we identified as the prdduc_t of

photosynthesis in a green leaf is starch.
Before the formation of starch 1t is the
simple sugar glucose that is formed. It
was found by the above experiment that

What happens to the glucose

produced in photosynthesis?

in addition to glucose, oxygen is also

obtained as a product.

Thus the photosynthetic reaction can be
- expressed by a word equation in the
following form. '

‘carbon dioxide + water
sunlight - glucose + oxyegen
g _)___g ¥

(Chlorophyll)
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Glucose produced by the photosynthetic
process 1s made use of in various ways
within the plant. It is used to obtain
energy as well as for producing other
nutrients. The balance is stored up. The
fate of glucose in detail is as follows. -

* Some of the glucose is used up to
. produce energy required by the cells

of the leaf

Another portion is transported to

other parts of the plant where food
- manufacture does not take place

such as stem, roots and flowers.

Yet another portion 1s converted to
starch and deposited in the leaves
themselves.

Another portion is utilized to form
other carbonic compounds required
by the plant such as proteins for
growth, cellulose for cell walls, and
lipids. )

Excess glucose is converted to
‘starch, proteins or lipids and are
deposited in seeds, fruits, yams,
underground stems efc.



Do you know?

In some plants the glucose formed
in photosynthesis is not converted

- to starch. This is the reason for the
sweet taste of the leaves of the
onion family. In the sugar-cane
-stem, food is stored not as starch
but as sucrose. There is stored
sucrose in beet also. That is why
sugar-cane and beet are used in
sugar production.

How are the leaves organized to
- perform the function of
photosynthesis?"

In a plant the main photosynthesizing
organ is the leaf. The leaf must be
organised to receive the factors sunlight,
carbon dioxide and water necessary for
the function of photosyn_thesis at an
optimum level. '

Assignment 1

Go to a place in the garden where
there are various plants. Observe
how the plant leaves are arranged
to receive maximum sunlight and
make a report.

A number of adaptations can be seen in
leaves so as to receive optimum sunlight
necessary for the function of
. photosynthesis. :

% The leaves are broad and flat. (This
increases the surface area of the leaf
so that more of sunlight can be
received).

% The leaves are thin (This makes it
easy for sunlight to penetrate into the

leaf).

* The arrangement of the leaves on the
stem and branches (phyllotaxis) is
such that they do not overlap.
(Therefore more of sunlight is
received).

* The leaf stalk is attached to the stem
and the veins are spread all over the
Jeaf blade. (Therefore the supply of
water is plentiful). '

How is the structure of the epidermis and
the interior of the leaf organised to

~ perform the function of photosynthesis‘?

~ Since we cannot see the structure of the

epidermis and the interior with our naked
eye we have to use a microscope. How

~can we obtain fine parts from the leaf to

be observed under the microscope?

(182)



- Experiment 8

Preparing a transverse section of a
leaf and observing it.

Materials required

A plant leaf, manioc pith, sharp

razor blade, a watch glass, water, a

fine brush, a slide, a cover slip and
a microscope.

Method

Get a transverse section of a leaf as
shown below and observe under
the microscope.

razor blade

Figure 9.6

Draw a diagram of the transverse
section you observed.

Que_stions
1. = Are all the internal cells of

the leaf similar? How many
types of cells are there?

2. How is the interior of the
plant leaf organised for the

photosynthetic function?
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Experiment 9 : ~ Method

Preparing epidermal peelings of plant Obtain. upper and lower epid_ermai
leaves and observing them. - peelings of several leaves and observe
: : : : them under the microscope. :

Hold a bean leaf with its under surfabe
uppermost firmly round your index finger

Figure 9.8

Grasp the cpidcﬁnis tghtly with a pincer and
peel off a large piece of the epidermis.
Figure 9.8 :
Draw diagrams of the lower and upper

@ cpidermal cells in the peelings vou
observed. '

. Questions

' 1. Are all epidermal cells you
Figure 9.9 : observed similar? Are there cells
- of different forms?

~Mount the epidermal peel ina drop of

water on a glass slide 2. Are the‘ upper .ep.idermis anId
SIS SN lower epidermis similar? If not, in
Higire 90 e o what ways do they differ?
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Figure 9.10 - Structure of a cross section of a leaf of a dicotyledonous plant
(three dimensional).

tomatal aperture
_. chlorophyll

- nuclus of
' epidel;a.l cell

T

- Figure 9.11 - How stomata: are arranged on an epidermal peel
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Compare your observations with those in
Table 9.1

Table 9.1

Adaptations

- Functions

. Stomata placed in the lower epidermis

Providing ent_rancé for CO5 and exit for
02 into and out of the leaf. '

. Presence of air spaces among the cells
- of the spongy parenchyma.

Allowing CO, to reach the cells and O to
move out of the cells.

. Absence of chlorophyll from the
epidermal cells. '

Make it easy for sunlight to penetrate into
the interior of the leaf. '

. Presence of chloroplasts in the cells of
the palisade parenchyma.

Manufacturing foéd ﬁsing éunli‘ghl COZ
and HyO.

. Presence of air spaces among the cells
of the palisade parenchyma.

Allowing CO» to reach 'paiisade cells and

O, to move out of them.

. Palisade parenchyma situated close to
the upper epidermis.

Providing sunlight well to the tissue
specially adapted for photosynthetic
action.

. Xylem of the veins placed very close
to the spongy cells.

Supplying water necessary for
photosynthesis. -

. Phloem of the veine placed very close
to the spongy cells.

Carrying away the products of
photosynthesis.

. Presence of chloroplasts in the cells of
the spongy parenchyma.

Absorbing solar energy necessary for
photosynthesis and increasing the

| efficiency of food production in the leaf.

stomata.

10. Presence of chloroplasts in the guard | Manufacture of glucose to obtain energy
cells of the stomata. necessary to open and close the stomata.
11. Presence of a larger number of

Carryout gaseous exchange efficiently.
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Sunlight

dioxide

Figure 9.12 - How carbon dioxide
gas, water and sunlight reach a
palisade parenchyma cell in a leaf.

Assignment 2

Using ecasily available materials
construct a three dimensional
model of a leaf.

Question 2

If a green leaf is equated to a food
manufacturing factory,

What are the raw materials used?
What is the form of energy used?
What is the principal product?
What is the by-product?

* % % %
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What are the adaptations shown by other
parts of plants apart from leaves, for the.
process of photosynthesis?

What should be the colour of the plant
parts where photosynthesis is carried
out? Make a search to see whether there
are parts of plants other than leaves -
where photosynthesis takes place.

As'signme'nt 3

Visit several places and search for
parts other than leaves which are
green in colour in various plants

and make a report.

Compare your observations in
assignment 3 with the observations
stated below.

: Green part of
Plant plant (except
leaves
All plants Apex of the
: stem
Young rubber plants | Greater part of
the stem
"Young bean plant Cotyledons
Cactus Fleshy stem
‘Daluk’ (Euphorbia Stem
antiqguorum) :
‘Hatavariya’ Branches
(Asparagas)
‘Heerassa palu’ Stem
(Cissus
quadrangularis)
‘Navahand1’ Stem
(Euphorbia tirucalli)
‘Kasa’ (Casuarina) Branches




‘The importance of photosynthesis
for the existence / survival of the
living world

It is the green plant that supplies the food
required by the living world. That is why
the green plant, which is the first link in
all the food chains, is called the primary
producer. Since green plants use up
carbon dioxide and give out oxygen
during photosynthesis it has become
possible to maintain the balance of
carbon dioxide and oxygen in the
atmosphere unbroken. i

If green plants were to disappear some
day from the earth no living thing would
be left,

Figure 9.13 - Plants with other parts adapted for photosynthesis
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Summary

*

Green plants have the ability
to manufacture food.

The process by which green
plants manufacture food is
called photosynthesis.

Since animals do not have the
ability to photosyntheis they

‘have to depend on plants.

Plant leaves are organized to
function as  production.
chambers for the process of

manufacturing food. :

Plant leaves contain factors

_such as chlorophyll necessary

for manufacturing food.




*

There are parts of plants other

than leaves which are adapted
to manufacture food.

The food manufactured with
the help of energy in sunlight

and using carbon dioxide"

from the atmosphere and
water absorbed by the roots is
the simple sugar " called
glucose.

The factors necessary for
photosynthesis and its by-
products can be identified by

simple experiments.

The food manufactured by

photosynthesis is converted to
fats, proteins and starch and
stored in other parts of plants
such as roots, stem and seeds,

All animals including man
depend directly or indirectly
on plant products as grains,
fruits, vegetables, etc.

The survival of the living

world depends on the survival -

of green plants.

It 1s the bounden duty of each

and everyone to refrain from
deforestation, burning of

forests and other activities
harmful and damaging to the

environment and safe-guard

green plants.

Now you can

* Understand the process of
photosynthesis.

*  State the factors necessary for
photosynthesis. :

* Describe the principal organ
in which photosynthesis takes
place in a plant and its
adaptations.

%  Mention the products and by-

products of photosynthesis.

* Conduct experiments to
confirm them.

*  Understand that all animals
including man are dependant
directly or indirectly on plant
products. :

* Understand that the green
plants are essential for the
survival of the living world.
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‘What is Electricity?

You have been able to identify electricity
in two forms, namely, static electric
charges and electric -currents. Have you
notice that charges accumulates on
insulators or on conducts that are not
earthed and that electric currents flow
along conductors? What is the reason for
it?

You know that positively charged
particles called protons and negatively
charged particles called electrons are
present in atoms and that sometimes
¢lectrons can be removed from atoms.
Can you think of the relationship
static

between electrons, protons,
electricity and electric currents?

Dri_nking straw

CQtton cloth

Stage 1

Figare 10.1

Exchange of Electrons

What happens in charging bodies by
rubbing is an exchange of electrons
between the bodies.

When a drinking straw is rubber with a
piece of cotton cloth some of the
electrons of the atoms in the cotton cloth
get transferred to the straw. The straw
gets negatively charged. Apart from that
there is a reduction of electrons from
atoms in the cotton cloth. Hence it is now
positively charged.
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Do you know why metals and plumbago
(one form of the element carbon) act as
electric conductors? They contain a large

number of free electrons, free electrons

move about randomly. When they are
directed to flow in one direction an
electric current is produced.

An electric current is a flow of a stream

of electrons through a conductor.

An Electric current flows when there is a
difference in the electron pressure
between two points of the conductor.
What you understand by the voltage is
the difference in the electron pressures
between two points. A small difference in
the voltage helps to produce a current in
the conductor.

When the voltage difference is very high
electricity can flow' through moisture
through the bodies of organisms and
through air. Sometimes electrons and
sometimes positive and mnegative ions
flow through them. Any stream of
- charged particles is known as an electric
current.

Perform the activity given below with the
assistance of the teacher.

Activity T

Obtain drinking straw, cotton
handkerchief gold-leaf electro-
‘'scope, a glass rod (insulator) and a
metal rod (conductor). Apparatus
as well as your hands should be
very clean and dry. '

Charge the drinking straw. It
receives a negative charge. Using
it charge the electroscope by
induction then the electroscope
receives a positive charge. Now
the gold leaves of he electroscope
are seen too have diverged. Using
the glass rod make contact with the
disc of the electroscope. There will
be no charge in the gold leaves.
Touch the disc of the electroscope
with the metal rod. The gold leaves

will collapse. (Figure 10.3).

What is the hypothesis you can build up
from the above activity?




The glass rod is an insulator. No electrons will pass through it.

i

Gold-leaves are positively charged due
to a reduction of clectrons

g o
s SRSSRRREA

Elcctmn_s flow from the carth to
‘neutralize the charges

Figure 10.3

Metal rod is a conductor. Electrons flow
through the metal rod from the earth to
the electroscope. Due to it charges on the
electroscope get neutralized and the gold
leaves collapse.

You test whether the above
hypothesis is true or not by charging the
electroscope again and touching the disc
of the clectroscope with Neon tester
instead of a metal rod. The instant
lighting of the neon tester can be seen
clearly, especially when the surroundings
-is dark. '

can

You may wonder why there is no closed
circuit in this case.

It is only an instantancous current or an
clectrical pulse that can be obtained
without a closed circuit. How can you
obtain a continuous current?

Do you know?

It 1s said that the Ameérican
Scientist Benjamin Franklin (1706
- 1709) sent a kite to the sky during
strong weather with a key attached
to the lower end of the thread to
obtain  electricity from a
thunderstorm. He was able to
obtain a spark with the help of the
charges flowing along the thread.
Taking this experience as a guide
George Richman of St. Petersburg
of Russia conducted experiments
by holding a stick with a pointed
wire vertically during a storm.
Unfortunately - he died of
electrocution when the. electrical
charges flowed through his body
during a lightning flash.
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Simple Cell .

Activity 2

Figure 10.4

Obtain dilute sulphuric acid, a beaker,
zine plate about 3 cm x 10 ¢m in area,
~a copper plate of the same size,
connecting wires, a small electric
bulb and a holder, a galvanometer,
piece of wooden strip of thickness 1
cm, clips and pasting tape. .

Clear the two metal plates by scraping
and connect onto the two wires of the
bulb holder. Fix the two metal plates
on to the wooden strip so that they are
parallel to cach other and close
together without touching. Fix the

~ bulb on to the holder and immerse the -

two plates in the beaker of acid. The
bulb will light up but the intensity
will be gradually reduced and becomie
extinguished. Then cut one wire in the
middle and connect on to the
terminals of a galvanometer. You will
notice that a small current flows
continuously.

Bulb
Holder

- Wires.

Wooden
Strip

Figure 10.5

What you have constructed is a simple
electric cell. Did you know that an
electron pressure difference or potential
difference can be created without
charged bodies?

There are hydrogen ions (H'),' sulphate

“ions (SO;) and hydroxyl ions (OH)

present in the acid solution. Zinc is more
active than hydrogen. In the acid solution
Zn~ (Zinc ions) are released to the
solution from the Zinc plate.
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)

_Hyd_rogeil gas bubbles

Figure 10.6

Zn —-- .Z'nﬂ + 2e

Then there will be a surplus of electrons
in the zinc plate. They travel to the
copper plate along the external circuit.
HT (ions) present in the solution move
towards the copper plate and acquire the
electrons producing hydrogen atoms.
They are seen to evolve as gas bubbles.

HY ¢ einH

At the above mentioned charges take
place at the same time. The law regarding
the attraction and repulsion - of
electrostatic charges you have studied in
Grade 8 will help you to understand the
above process. : :

Zine plate of a simple cell is known as
the negative terminal while the copper
plate is known as the pesitive terminal.

~ Electricity flows in the external circuit

from the negative terminal to the positive
terminal as a current of e]ectrons._Can'
you explain how electricity flows within
the solution?

Standard Current

~ Observe the way the direction of the flow

of electrons is indicated in the external
circuit shown in Figure 10.6. You know
that it is a negative clectric current -
scientists learnt about the working of the
electric current before they identified the
electron. Those days they thought that a
positive electric current flows from the
positive terminal to the negative
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termit'_lal.'Figure 10.7 (b) shows how it
was indicated in diagrams. Even today
we indicate the discretion of the current
in the same way. The current that is
considered to ftravel from the positive
terminal to the negative terminal known
as the standard current. When it is
necessary to mention about the electrons
in same form as known shown in Figure
10.7 (a).

(a) Indicating the direction of the
electron current

Positive
Terminal

Negative
Terminal

(b) Indicating the direction of the
standard current

4

Positive
Terminal

Negative
Terminal

Figure 10.7

‘Do you know?

Italian Scientist Lui Galvani was
engaged in dissecting a frog in
1780 when he observed that

~whenever his dissecting knife

touched a nerve in the leg of the
frog the leg jerked.

He conducted experiments to
check whether there is electricity
in the muscles of the frog. Galvani
thought that when two melals
touch electricity is delivered from
the body of an animal. So he called
the electricity animal electricity.

Another Ttalian called Alecsandro
Volta heard about the above
incident. (By this time he had
invented the electrophorous to
store charges)Volta too conducted

‘experiments- similar to that of

Galvani and .came to the
conclusion that electricity is
obtained from the contact of
metals and not from the animals'
body. - He called - it metallic
electricity.

This theory survived for a long
time. Galvani died in 1798, In
1800 Volta discovered a process to
obtain electricity continuously
later it came to be known as the

Volta pile.
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Activity 3

Attempt to construct something
similar to the Volta Pile.

Obtain same numbers (5 each
would be sufficient) of pieces of
copper plate, zinc or aluminium
plates and paper of the same size.
Pack them in the order of copper,
‘paper, zinc, copper paper, zinc.
Fasten two connecting wires to the
plates at the ends. Wrap all the
plates tight with a thread and tie
the thread. Immerse this bundle
(pile) in a salt solution or in a
Vinegar solution and keep a bulb at
the ends of the two wires and
observe what happens when the
paper pieces are soaked properly
remove the pile from the solution.
This can use for a period of time.

You will be able to learn about different
types of chemical cells that provide
electricity more easily than the above
cells. Dry cell and the Lead-acid cell are
two such cells.

Production of electricity by
motion '

You know that electricity to the National
Grid is not supplied by charged bodies or
cells. Another method of generating
electricity is described below.

A model of a dynamo-motor set can be
secen in your school laboratory. If not
available you may be able to construct
one. :

A and B are two small motors their

rotating axles are joined together and
mounted on a board. When A is supplied

~with electricity it bcgi_hs to work. [ts

.

-
Zn

rotating part is called the armature. Since

Figure 10.8 - Model of a Volta Pile
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Figure 10.9

 the axles are connected armature of B tob A dynamo with a
rotates without a supply of electricity. k5 rotating coil
Then the bulb connected to B lights up. B

- How did the bulb receive electricity?

The bulb received electricity from B.
Electricity is produced in B. When an
equipment such as A or B is supplied
with electricity motion is the result
(output). When motion is the input
electricity becomes the output.
Equipment A which performed the first
action is called the motor. Equipment B
which performed the second action is
called the dynamo. But you must keep in -

Axis of rotation

mind that some dynamos do not behave ; Wokels
as motors and some motors do not el B
behave as dynamos. 4, Slip rings
: : Biap 5. Brushes
- Dynamos of different sizes and different
‘designs are in use today for various
activities. You can prepare a list of : }
~ instances where dynamos are used. Figure 10.10
Shown below are two simple dynamos (Core of coil and rotor wheels are
and their designs. : not shown in the figure)
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In the design shown in figure 10.10 an
insulated coil of wire is mounted in a
strong magnetic field able to rotate
freely. Terminals of the coil are soldered
on to the two slip rings. Electricity is
delivered to the external circuit through
the two brushes in contact with the slip
rings.

1. Rotating axis
2. Magnet

3. Coil

4.

Core of the Coil
(This-is a safe coil from
tape which bends at the

ends to centre the magnet.

Dynamo with a rotating
magnet

' In a bicycle dynamo what rotates is the

magnet within a lengthened core of the
coil. Electricity is taken to the -external .
circuit from the two ends of the coil.

Figure 10.11

Direct current (DC) and
Alternative current (AC)

Turn the rotor wheel of a bicycle dynamo
slowly with your hand. You can feel a
tightness and looseness alternatively.
Along with the increase and decrease of
the tightness electric current produced by
the dynamo too will increase and
decrease the direction of the current also
changes from time to time. By
connecting the dynamo to a centre - zero
galvanometer and turning the dynamo by
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hand the increase and decrease of the
current and the change of direction of the
current can be observed in the galvano -
meter from the behaviour of its indicator.

Unless special devises are used to offset
the change of direction of the current
flowing to the external circuit the current
that is obtained from a rapidly rotating
dynamo is a current which changes its
direction in very short time intervals.
Such electric current is called alternating
current. An electric cells is called a direct
current.



Direct current

e

g

Alternating current .

.b-l[

s g,

e

olt

4] Wl

==

=
Nl

Figure 10.12

When a direct current flows in a
conductor electrons move in one
direction continuously. When there is an
alternating current flows in the conductor
free electrons keep on vibrating forwards
and backwards.

Investigate the current-time graph in
each case. Positive and negative signs.
marked on the graph do not indicate the
type of charge. When the value of the
current flowing in one direction is
considered positive the value of the
current flowing in the opposite direction
is considered negative. :

For purposes like lighting bulbs direct
currents as well as alternating currents
can be used. Fluorescent lamps are lit by
alternating currents. Although vour eyes
are not sensitive enough to notice, tube
lights keep lighting and extinguishing at
a very high rate try to obtain evidence to
confirm that observation. To operate
radio and television sets direct current is
necessary. When an alternating current
supply 1s used for that purpose
accessories to convert it to'a direct
current are used. Altématively current is
used to operate transformers that are used
vary the voltage whenever required.

Time

Alternating current

Time

_ Direct current
ET-‘- s g T
[ ] B 2 _m H
S 8 1 2 8 + B 8 7 B s
e :
z ol v

Figure 10.13
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Do you know?

English scientist Michael Faraday and
French Scientist Coulomb used tubes
similar to that shown in Figure 10.14 to
find out whether gases conducts
electricity. Two electrodes are fixed at
the ends of the tube. When a potential
difference greater than 50,000V is
applied to the electrodes strong electric
discharges were produced. When the
pressure of the gas was gradually

reduced by operating the vacuum pump

the strong discharge turmned to a
coloured light beam with a flickering
effect. When the type of gas in the tube

was ‘changed colour of the light too

changed. It is after this discovery that
- neon lights different colours came to be
used in advertising boards.

Further experiments were conducted
regarding this by Sir William Crookes

and Sir J.J. Thomson in England,

Rongen in Germany, Rutherford ‘in
Canada, and Millikan in the United
States of America. When the pressure
of the gas was reduced still further
coloured light rays vanished and a
greenish-yellow coloured glow was
seen on the glass. As there were reasons
to believe that the glow on the glass
was caused by the rays emitted from the
cathode, terms such as Cathode rays
and Cathode ray tube came into use.

A Cathode ray tube specially
constructed to conduct more
experiments is shown in Figure 10.15.

- only a - hypothesis

The end opposite to the Cathode in the
form of a disc is known as the "face of
the tube". The thin metallic cross
between the Cathode and the face is
turned down and an electric potential is
applied across the electrodes. Then the
face gets illuminated with a greenish
yellow light. When the cross is turned
upwards a clear dark shadow of the
cross flab on the face. This confirms
that Cathode rays propagate in straight
lines. : '

When a magnetic pole was brought
near the tube the illuminated area got
displaced to a side. Similarly it was
possible to displace the illuminated area

- by positively and negatively charged

bodies. It was seen that Cathode rays
move away from a riegative charge but
move towards a positive charge. It was
possible to show by other experiments
that cathode rays possess kinetic
energy. Hence cathode rays are a
current of negatively charged particles
moving across a vacuum.

It was by the above experiments that
the existence of electrons, which was
before, was
established. The 'screen' of the
apparatus called the cathode ray
oscilloscope is the flat face of the
cathode ray tube. The television screen
as well as the monitor of a computer is
the faces of cathode ray tubes. A series
of dots illuminated by a narrow fast
moving beam of cathode rays creates
pictures and the visual records.
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\ Disc like electrode

e

~ Rod like electrode  Tube : To vacum pump

Figure 10.14

Figure 10.15 - Crooke's Tube

Drawing circuit diagrams

You are aware that symbols are used to
communicate most details easily. You
may have seen that electrical circuits are
expressed by circuit diagrams using
standard symbols.
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Example : A circuit including a cell
and a bulb. N

Figure 10.16

Identify the standard symbols used in the above circuit diagram.

Connecting wire

,'l Battery (long line +)
: (Short line -)
@ Electric bulb
- Switch (of)
Switch (on)
Figure 10.17

(Some of the standard symbols used for
other electrical apparatus are given at the
end of this chapter.) g
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Measuring the potential
difference

You know that electricity flows between
points of different electric levels or
- potentials. The potential of neutral
bodies is considered as zero. The unit of
measuring electric potential is the Volt
(V). The difference in potential between
two points is called the potential
difference. ek

0

Apparatus diagram

8

vom?.‘

8

oo
0O

Voltage is the difference of
the potentials

The voltmeter is used to measure the
potential difference between two points
of an electric circuit. The way it is
connected to the circuit can be
understood from the diagram given
below.

100V

+100
VOLTS
0
VOLTS
G 100
VOLTS

Circuit diagram

-Figure 10.19
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Potential from Q to S does not change.
The potential from R to P too does not
change. Therefore potential difference

between A and B can be considered as
the potential difference between the
terminals of the cell.

Do you know?

Potential of the earth =0V
* Potential of the charged part ﬁf a thunder éloud = about
' + 1000000 V -
. Potential difference between the terminals of a simple cell =about 1 V
Potential difference between the terminals of a dry cell | =about 1.5V
Potential difference between the terminals of a lead /acid cell = aboﬁt 2V _

Potential difference of the domestic electric circuits in Sri Lanka = about 230 V

Potential difference and the
current

If an electric current is created due to the

potential difference, you may think that
there should be a connection between the
potential difference and the electric
- current. To learn more about it perform
the following activity with the assistance
of the teacher. '

 Activity 4

For this purpose you need four dry cells,
switch, a 3.8 V bulb, an ammeter,
voltmeter and 6 pieces of connecting
wire. A bulb holder and cell holders too
are useful.

First of all prepare the circuit shown in
the diagram using one cell. In doing so
keep the switch open. Next close the
switch. The bulb will light up. Quickly
record the current flowing through the
bulb and the potential difference between
the terminals of the bulb and open the
switch. Repeat the experiment using two
cells, three cells and four cells at a time.
Record the results in a table as shown.

Although the values in the first three:

columns of the table differ considered by
the values in the last column are nearly

“equal. Did you notice a certain pattern in .
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the marked points -of the graph? The
relationship shown by that pattern -is
known as the proportion in mathematics.



Apparatus diagram

Circuit diagram

Figure 10.20

Table 1
Number of Potential : Potential difference (V)
; : -
. cells difference (V) Ul ik S current (I)
1
2
3
4
* between the potential difference at the
ends of a conductor and the current
flowing through it.
¥ .
It was stated as follows :
. o For the same conductor, _

Prior to the invention of the voltmeter,

the German Scientist George Ohm in the
19th century discovered the relationship



Exercise 1 Resistance

{1) The table below shows some
reading obtained from the
same electrical equipment.
Fill in the blanks of the table
using the relationship you
have learnt.

You know that free electrons arc present
in a conductor and that for them to move .
in one direction as an electric current
there must be a potential difference
between the two ends of the conductor.
Perform the following activity to find out -

: Paimtizl

OV 45V 1 60V | TV
difference o i L L

whether the magnitude of the current

Corrent 11 q o254 ] 154 | 204 varies when the same potential difference

is applied across different conductors.

.{_2) Show the information in the
completed table by a graph.

Activity 5

- Circuit diagram

Apparatus diagram

Figure 10.21

Obtain a narrow GI (galvanized iron)
wire of about 30 cm in length. Mark
parts of equal length on it. As shown in
figure 10.21, connect one terminal of

‘Record the readings in the table as

terminal through the milliammeter to
points 1, 2, 3, 4 in turn and measure the
current - flowing in each instance.

the cell to the point O of _t]ie wire shown.
through a bulb. Connect the other ~'_
Portions of the wire included in the circuit | 1 2 3 T4

Current flowing in milli amperes
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What do you observe from the set of -

readings? Even though the potential
difference was the same the current was
seen to decrease as the length of the wire
was increased. Why was 1t so?

Tt shows that when the length of wire 1s
increased there is some hindrance for the
clectrons to flow. Even with a short
length of wire there must be a slight
hindrance. The opposition to the flow of
current in a conductor from within the
conductor itself is called the resistance of
the conductor.

When the length of a wire increases the
resistance too increases. You will be
interested to find out -whether the
thickness of a wire (cross-sectional area)
has an effect on the resistance. A

You may think that to obtain a wire with
twice the thickness of a particular wire it
is necessary to solder two strands of wire
together. Actually such a soldering is not
necessary. Using two wires of the same
thickness is equivalent to one wire of
twice the thickness.

the hindrance
to the flow of
- electrons.

Figure 10.22

You will notice that the strength of the
current flowing in the wire increases with
increasing thickness of the wire. The
reason for this is that when the thickness
increases it becomes more casier for the
electrons to flow in the wire. In other
words the resistance of the wire
decreases.

This can be compared to a crowd of
people moving along a broad road in one

hour being greater than a crowd moving

along a narrow road in the same time. On
a narrow road movement is more difficult
when compared to'a broad road.

&

Now you may wonder why we are
considering the resistance of the AB
portion only why do not we talk about
resistances of the wires connected to A
from the cell and the wires connected to
the two sides of the milliammeter. Your
thinking is correct. In an electric circuit
all the wires and the instruments have
resistance. But the resistance varies from
marked to material. When the resistance
is large the flow of current is so small it
can be neglected. Then we assume that no
current flows. On the other hand, when
the current flows easily the resistance is
very small and can be neglected.

There is a measure to compare the
resistance of different conducting
materials. It is known as the Resistivity.

You will get the opporturity to leamn

about it later.
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Activity 6

Figure 10.23

Taking four strands of the same GI wire
twist together one end of each wire at
one end. Let us call that common end A.
Mark the points B1, B2, B3 and B4 on
the four pieces of wire at equal distance
from A. Now arrange the circuit shown
i Figure 10.23. Record the current
indicated by. the milliammeter by
touching the point Bl with the end of

the wire C. Repeat the experiments by

keeping the points B1 and B2 together,
B1, B2, B3 together and finally B1, B2,
B3, B4 together. By keeping the points

 together we get conductors of different

thickness. Record the currents in a table
as shown below.

Thickness of thewire | 1 | 2|3 | 4

The current flowing
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There are instances where resistors are
used to control the current. You will
come across various types of accessories
such as permanent resistors, variable
resistors resistor wires and carbon
resistors in your activities. '

Resistance can be defined correctly as
the ratio _\% When the symbol R is used

to denote resistance.

Do you know?

When the temperature increases
the resistance of most of the wires
increases. When cooled, resistance
normally decreases. Scientists
believe that at the temperature of
absolute zero (-273°C or O°K) the
Resistance should come down to
zero. But it is not practicable to
reach that temperature. Scientists
are involved in searching for
materials that have near zero
resistance at high temperatures.
Such materials are called super
conductors. If we can find
materials that behave as super
conductors at normal temperatures
there will be a revolution in
electricity.

There are three factors that affect the

Length of the wire

1,
2. Cross sectional area of the wire
3. The kind of material the wire is

made of

Ohm's Iaw &

Ohm discovered that when the
temperature and  other  physical
conditions remain unchanged, the
resistance of a conductor takes a constant
value.

o
:

When the temperature and other
physical conditions remain
unchanged the current flowing
through a conductor is directly

proportional to the potential

difference across the ends of the
conductor. :

The international unit of
measuring the resistance

The irternational unit of measuring
resistarice is the Ohm. Its symbol is £ .

Definition of the Ohm

‘When the potential difference between

resistance of a wire when the temperature

remains constant. They are,
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the two ends of a conductor is one volt
and if a current of one ampere flows
through it then the resistance of that
conductor is one Ohm.



Do you know?

Resistance of some cylindrical
conductors of diameter | mm and
length I m is as follows

Silver
Copper

Aluminium

. Plumbago sample -

‘Nichrome

0.021 £

0.022 £
0.036 £
1.273 i
1.400 &z

The resistance of some copper
wires of different leéngths and 1
mm in diameter are given below.

Length (m) 65 F 1.0 | 15 430
Resistance 5 ;
(&) 0.011 { 0.022 __0»33 0.044

Resistances of some Nichrome
wires of length 1 m and different
diameters are as follows ;

(]
wn

Diameter (mm) | 0.

0.05

1.00

Resistance (£2) | 224

5.6

23

1.4

Exercises 2

M

Calculate the resistance of
the bulb making use of the
readings showing the circuit
diagram. %

(2)

3)

4

(5)

Figure 10.24

When a potential difference
of 3.0 V is applied to the bulb
what is the current flowing
through the bulb ?

Voltage of 230 V is supplied
to an electric lamp of a
house. If a current of 0.5 A
flows through it what is the
resistance of the lamp ?

The resistance of the heating
element of a 230 V electric
oven is 55 k. What is the
current flowing through it?

For a current of 0.3 A to flow
through a 15 & resistance,
what should be the potential
difference that has to be
applied to it?
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Ohmmeter and
the Multimeter

Now you know how to use an ammeter to
measure the current flowing through a
circuit and to measure the potential
difference between two points in circuits.
Current and potential difference is

characteristics of electricity. Resistance

is a characteristic of a conductor. To
measure the resistance of a conductor it

should be connected to a circuit with

constant potential difference. Therefore
the instrument calied the Ohmmeter used
to measure the resistance has cells within
to supply a constant potential difference.
Hence when the resistance is measured
no other current should flow through the
resistance.

Scale of the Ohmmeter

Sis b_:.—'l;._
o } Unequal |
i Divisions

T Maximwn |
resistance |
sind of the scale’

{ Zero
¥ -
| resistance of

Figure 10.25

You know that the current is zero when
the resistance is infinite and that the
current s maximum when the resistance
is zero. When the Ohmmeter is not
operating what it shows is the reading
infinite ( ©2 ) and not the zero (0). Hence

recognize how the Ohmmeter scale
differs from other scales studying the

above Figure 10.25.

One instrument has been developed so
that it can be adjusted to measure current,
potential difference and resistance as
well as to test transistors. This instrument
is known as the Multimeter. There are
no cells placed inside the multimeter. It
can be used as a milliammeter,
voltmeter or AC voltmeter. It can be used
as an Ohmmeter by introducing cells
internally. The face .of the instrument

DC

contains a number of scales to measure
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different quantities. The same scale can
be adjusted to measure different ranges.
It is important to adjust the zero value
after each adjustment when using to
measuré resistance. Your teacher will
show how to do it.

Figure 10.26 - Multimeter



Assignment

 Measure the quantities given
below using a multimeter.

‘In various circuits containing cells
and bulbs, '

The current flowing through
the lighted bulb :
Potential difference between
the terminals of the lighted”
bulb

Resistance of the bulb when
no current passes through it. -

More complex circuits

Lighting a number of bulbs together is
more complex than lighting a bulb using
a battery (collection of cells). For that
purpose many types of circuits can be
adopted. Observe the circuits below
which have four bulbs lighting at the
_same time. ; '
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Connecting bulbs (resistances) as shown
in Figure 10.27 (a) is called the series
connection. Connecting bulbs (resis-
tance) as shown in (b) is known as the
parallel connection, (c), (d), (e), (f)
figures show different combinations of
the above two methods.

Compare the two methods of connecting
resistances.



Figure 10.27
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Series Connection

Paraliel Connpection

Only one switch is necessary. *
: ' - bulb.

Separate switches can be fitted to each

When one ‘buib 15 fuéed rest of the *

bulbs are extinguished

Even when one bulb is fused other
bulbs remain lighted.

The same current flows thmug'h all | &

the bulbs.

[=hi=h=1G=1u

The current is shared between the
bulbs.

I=i+1+i+is

The sum of the potential differences | %

“across each resistance is equal to the
potential difference between the
terminals of the battery.

V==Vi+ Va4 Va+Ve

Potential- difference between the two
ends of each resistance is equal to the
potential difference between the |
‘terminals of the battery.

V:VJ=V2=V3=V4

Just as resistance increases with the | %

increase in length of the wire, the total
resistance of the external circuit is
increased. Hence the current delivered

by the cell is small.

“Just as resistance of a wire decreases
with the increase in thickness of the
wire, the total resistance of the
external circuit is decreased. Hence a
large current flows through the cell.

Equivalent Resistance

When a number of resistances are joined
together, the total resistance created by
that system is called the equivalent
resistapce. Of the resistances in the two
circuits shown in figure 10.27 (a) and (b),
the equivalent resistance of the four
bulbs is the resistance between the points
Pand Q.

Suppose the values of the resistance of
the four bulbs arc rl, 12,
order and the equivalent resistance of the
four bulbs is R.
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3 and 4 in

Then in the scries connection the

relationship between R and r is as

: follows.

R=rn+nrntnt+tn

In the parallel connection the relationship
between R and r is as follows "

Think how the above two equations can
be applied to any number of resistances.



Exercises 3
(1) Find the equivalent resistance of
each of the system of resistances
.given below (Figure 10.28).
(2) (i) Obtain two carbon resistors
and find their resistances .

using an Ohmmeter.

(ii) Calculate the equivalent
resistance when the two are in

(a) - Series connection
(b) Parallel connection

- (111) Measure the equivalent
resistance when the two are in

(a) series connection
(b) parallel connection

(iv) Compare the results obtained
in ] :

(ii) and (iii) above.

(3) When .each of the systems in
question (1) is connectedtoa 3 V
battery i

(i) Calculate the current
flowing through the :
battery in each instance.

(i) Calculate the current
flowing through each of

the resistance,
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: \
{a) - o e
> Series connection 3
3n 4a 6an
(h) ™ ] —___F— )
- &
3n 3n
() S : B
e P > Series - parallel connection
/
3n . _ Parallel connection

3a ' :
. F “Parallel - series connection

Figure 10.28
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Standard Symbols for electrical c1rcu1ts

Electric conductors

Battery (DC Supply)
AC Supply

Resistor / Load

Variable resistor (Rheostat)

Aerial and earth
Capacitor / Condenser

Variable capacitor

Meters

(Symbol of the measuring unit is

included)

Galvanometer

Transformer

Diode, PN junction

Light emitting diode (LED)
Light sensitive diode (L.SD)
Transistors

Fuse

Loud Speaker
Head phone
Ear phone

il -—{}——-II—

B

Paper / porcelain  Electrolytic condenser

- |
® & &
)

-
‘F%@%@

Figure 10.29 - Some standard symbols used in circuit diagrams
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_Summar'y e ———rr
Electrons and protons are electric
particles.

There are {ree electrons in
conductors

An electric current flowing

through a wire is a current of

electrons.

The direction of a standard electric

current opposite to that of a flow

of electrons.

A sim’p]é cell can be constructed
by using a zinc plate dilute
sulphuric acid and a copper plate.

Ionic reactions take place near the
position terminal and the negative
terminal OF A SIMPLE CELL.

The instrument which produces
electricity when the armature is
rotated is the dynamo.

Dynamos normally produce an
alternating electric current.

Standard electric current flows
from a high potential to a low
potential.

The voltmeter 1s used to measure
. the potential difference between
two points in a circuit.

_Thé unit. of measuring the

potential difference is the volt.

The current flowing through a
conductor is directly proportioned
to the potential differences across
its two ends.

The resistance is the opposition to
the flow of current in a conductor

Resistance of a conductor
increases with the increase in
length of the conductor.

Resistance of a conductor
decreases with the increase in the
cross-sectional area of the
conductor.

The resistance of a conductor
varies according to the material of
the conductor.

The current flowing through a
conductor is = inversely
proportional to the resistance of
the conductor. - '

The instrument used {0 measure

" the resistance is the Ohmmeter.

Series connection and the parallel
connection arc the two ways of
connecting resistances.

The total resistance created by a
number of resistances. is called the
equivalent resistance.
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Now you can

Solve

mummmummwﬂmaﬂﬁ—' EEEEREE ﬂmmmmmﬂmmm@mmmﬂéwmmmmmwmmﬂm

Explain what is meant by an
electric current.

Explain the wofking of a simple
cell.

Show the direction of an eléctron
current and the direction of the
standard current 1n a circuit.

Compare the workings of a
dynamo and a motor.

Explain what is meant by direct

current and alternating current.

Explain how the current varies
according to the change in the
potential difference of a circuit.

simple
connected to potential difference
and current. '

Explain how the resistance of a
conductor chaﬁges according to
its length, cross sectional area
and the material it is made.

State Ohm's law.

Solve simple problems applying
Ohm's law.

problems

D g
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equivalent
resistances
n

Calculate the
resistance of
connected in series and

- parallel.

Light a  Neon tester by
electrostatic charges.

Construct a simple cell and light

a bulb,

Construct a Volta pile and light a
bulb.

Draw simple circuit diagrams
using standard symbols.

Draw the structures of a dynamo -
with a rotating coil and dynamo
with a rotating magnet and label
them.

Represent graphically direct
current and alternating current.

Arrange circuits according to
simple circuit diagrams.

Measure the potential difference
between two points in a circuit.

Measure resistance using a
Multimeter.
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Heating effect- of an
electric current

Electric current is used to transmit
energy from place to place. Apart from
operating machines, electricity is also
used to obtain heat and light. Figure
11.11 shows some electric heating
equipment used in the home. ~

Copper wires are used to supply
electricity to these appliances. Nichrome
wires arc used for heating elements

_present in them. Resistivity of Nichrome
is greater than that of copper.

Energy supplied to light filament electric
lamps is first converted to heat. This heat
makes the filament white-hot resulting in
the emission of light. Tungsten wircs are
used as filaments in these lamps.
Tungsten is a metal which has a greater
resistivity than that of copper. Tungsten
has a very high melting point. Therefore
the tungsten filament can be heated to a
temperature high enough to emit bright
light before reaching its melting point.

But heated tungsten burns in the presence
of air.

Electric oven

Figure 11.1
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Tungsteﬂ X

filament -

Argon and
nitrogen gases

(i) Tangsten is used in filament
electric lamps

(ii) Nichrome wires are used in
heating coils

Figure 11.2

Do you know?

Melting point of Tungsten is
3380°C.

Explain the reasons

Filament lamp bulbs are filled with
Argon and nitrogen gases at low
pressure.

large amounts of heat metal parts at the
point of contact melt and get connected.

Power or the rate of dissipation of energy
of an electrical instrument 1s denoted by
its watt value.

Table 11.1 gives the watt values of some
widely used heating instruments.

Electric heating components are also
used for technical work. Electric welding

machines and electric ovens can be -

considered as examples.

When metals are welded the heat
generated at the.points of contact of the
metallic parts is. very high. Due to the

Power
(Watt value)

Appliance

Immersion heater | 1000 W, 1500 W

Llectric iron 750 W, 1000 W

Electric hot plate | 1000 W, 1500 W, |-

_ 2000 W
Electric oven 2500 W
Hair dryer 1000 W

Table 11.1



60 W / 55 W double filament motor car bulb.
Figure 11.3

When the watt value of an electric
heating instrument increases the amount
of energy converted to heat per unit time
too increases. Filament electric bulbs of
60 W, 75 W, 100 W values are used in
" head lamps of motor cars. The current for
such electric bulbs is supplied by a 12 V
battery.

- Table 11.2 gives the data about two
electric filament bulbs working with the
- same power.

- From the data given in Table 11.2 it is
clear that the amount of energy converted

to heat in one second by an electric
heating instrument depends on the
resistance - of the heating element,
magnitude of the current flowing and the
voltage applied to the instrument.

The amount of energy converted to heat

in a current carrying conductor is decided
by the following factors :

i Magnitude of the current

" ii. Resistance of the conductor

i1i. Time the current flowed.

222)

: : | Resistance
( lagnitud -

Tyvpe of buib Power Volt.age Hagipe of the

= _ required of current %
filament

1} 2o i Ay v - i /

Bums_ us,(.?d in domestic 60 W 230 V 0.26 A %16 G

electric circuits : .

Bulbs used in head lamps 60 W 12V SA 26 L3

of motor vehicles _

Table 11.2



When the current (I) is measured in -

amperes, resistance (R) of the conductor
in Ohms, time (t) the current flowed in
seconds and the amount of energy (H)
converted to heat in joules, the
relationship between them in given by
the equation :

When the potential difference (V) across
the two ends of the conductor is in volts,
the current (I) flowing is in amperes and
the resistance (R) of the conductor is in
ohms, then by ohm's law’

R=Y
I

If you substitute ¥

for R in the equation
H = I’RT, we get the equation
; .H = PPVt
e, kot
A bk R e acl2d

By Ohm's law we can write the
relationship between V, land Ras

1=V
R
When V is substitﬁted for I in the
R equation, )

H=IVt, we get the equation

H':EVt
R

Rl e (3)
R -

Example 1

When an electric bulb whose filament
has a resistance of 45 §% is lit a current of

1.5 amperes flows through it. What

amount of heat is liberated when the bulb
is lit for two minutes?

Resistance of the filament,
R = 45 R

Current flowing through the bulb,
I = 135A

Time the current flowed,

t = 2x60s
Amount of heat liberated,
H = PRt
= 1axlSxdhx 120
= 12150 J
Example 11

When a filament clectric bulb was
conmnected to a 250 volt electric supply
the current that flowed through it was 0.4
amperes. When the bulb is lit for 5
minutes what is the amount of heat
liberated by the filament?

Voltage of the electric supply,

V.o = 250V
The current flowed,
[ = 04A
The time the current {lowed,
: t = 5x60s
Heat liberated,
H = VIt
= 250x 0.4 x300]

= 300007J




Example 1T

The resistance of the heating ceil of an
clectric oven is 62.5 £ . When this oven
is connected to a 250 volts electric
supply for 3 minutes, calculate the
quantity of heat liberated.

Resistance of the heating coil,

: R = 6258 -
- Voltage applied,
vV o= 250V
Time the current flowed,
t = 3x60s
Quantity of heat liberated,
H = Vt '
R
= - 250x250x 100 ]
62.5
= 180000 J
Exercises

1. The resistance of the filament of an

electric bulb is 32 Ohms. When it is

- connected to. an electric supply the

current flowing through it is 0.5

ampere. Fin d the amount of heat

liberated. When the bulb is lit for
those minutes. '

2. When a filament electric lamp is
connected to an electric supply of
potential difference 12 V, the current
flowing through it is 1.75 amperes.
Find- the amount of heat liberated.
When the bulb is lit for § minutes.

3. The current flowing through
filament electric bulb is 0.7 A. When
the bulb was 1lit for 5 minutes 2940

(224)

joule of heat energy was liberated.
Calculate the resistance of the bulb
filament.

When a hot plate was connected to
an electric supply a current of 6 A
flows through it. When the hot plate
was connected to an electric supply
for 4 minutes 36000 joules of heat
energy was liberated. Calculate the

‘potential difference applied.

The resistance of the heating coil of
an electric iron is 76.8 Ohms.
Calculate the quantity of heat
liberated in 2 minutes when it is
connected to a 240 V electric supply.

When a filament electric bulb was
connected to a 12 V electric supply
for 5 minutes 7200 joules of heat
energy was liberated. Calculate the
resistance of the filament of the bulb.

Explain the reasons

1.

Copper and aluminium metals are
used to make electric cables.

In transmitting electrical energy very
small currents of high voltage are
used. :

When two conductors of different

resistance are connected in series to
a circuit and a current passed
through them the conductor with the

- greater resistance will liberate a

greater amount of heat. But if the
conductors ate connected in parallel
the conductor with the smaller
resistance will liberate a greater
quantity of heat.



Magnetic effect of an electric
current

You have studied in Grade .9 about
electro-magnetic and their uses, Dawish
National O'ersted in1819 conducted an
experiment which revealed that an
clectric current creates a magnetic effect.
You too can conduct that experiment.

 Activity 1

Place a straight copper wire in the
North-South direction. Connect it
to a battering through a switch.
Place a magnetié compass under
the copper wire and very closc to
it. When the compass needle
comes to rest in the North-South
direction, close the switch for a
moment and observe the behaviour
of the compass needle.

Copper wire |

L
Figure .l 1.4

Repeat the experiment by
changing the terminals of the
battery and cmlnecti'ng to the
circuitl.

A magnetic field is present in the
neighbourhood of a current
carrying conductor. The direction
of the lines of the magnetic field is

decided by the direction of the
current.

The experiment described below
will help you to understand the
pattern of the magnetic field
preduced in the neighbourhood of
the current carrying conductor.

- cardhoard

; Copp{HPPHd

Activity H

 Make a small hole at the centre of

a piece of cardboard and place it on
a horizontal support. Pass a
straight copper wire trough the
hole so that it is perpendicular to

~ the plane of the cardboard. Place
~ four small compasses around the

wire close to it. Connect the two
ends of the wirc to a battery
through a switch (Figure 11.5).

Compass

7

Piece of

wire :

Figure 11.5
Close the switch for a moment and
observe the behavior of -the
compass repeat the experiment.

‘Note down your observations (If

the switch is closed for long time
the battery may become weak).




The patterns of the magnetic ficlds
produced around a current carrying
conductor and very close to it when

viewed from above are shown in Figure

11.6 and [1.7. The patterns of the
magnetic field that forms when the
current is flowing from top to bottom is
shown in Figure 11.7. Figure 11.6 shows
the pattern that forms when the current is
- flowing from the bottom to the top.

" Direction of current from the page
‘outwards

Figure 11.6

Direction of current into the page -

Figure 11.7

In both cases the magnetic field pattern is
the same. But in the first instance the
direction of field is anticlockwise while
_in the second instance the direction of
field 1s clockwise.

The right hand rule can be used to find
the direction of the magnetic field
according to the direction of current.

Pointing your thumb in the direction of

the current flowing in the conductor hold

the wire with your right hand clenching
your fingers round the wire. Then the
direction your fingers point is the
direction of the magnetic field lines
(Figure 11.8). )

Right hand

‘Magnetic
ield lines

Conductor

”Figure 11.8
Figure 11.9 shows the magnetic _'ﬁeld'

pattern that- forms when a current is
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passing through a coil of wire of one
turn. :

Figure 11.9 - Magnetic field patterns
around a single circular loop of wire.



The magﬁetic field pattern around a '

small portion of the loop of wire and
close to it is the same as the magnetic
field pattern around a current carrying
straight conductor. Magnetic field lines
outside the coil extend from one face
towards the other face in .curves the
magnetic field pattern is similar to the
field pattern around a very short bar
ragnet. One face of this coil acts as a
magnetic north pole while the other face
acts as magnetic south pole.

Electro-magnetic

By winding a number of turms of -
insulated copper wire on a soft iron corc.
and sending an electric current through

the coil an electro magnet can be
constructed. When the flow of current 1s
stopped ‘magnetic properties vanish.
When soft iron is paced in a magnetic
field it gets casily magnetized.

Soft iron core

When the magnetic field is climinated
the magnetic properties induced in the
soft iron vanishes. For this reason soft -
iron is used for electro-magnets. .

Assignment 1

%  Construct electro magnets by

' using insulated copper wire
of length 1 mand 2 m, and as
the cores iron nails, tin
plates, wire needles.

*  Provide electricity to the
electro magnets by
connecting one dry cell and
two dry cells at a time.

%  Compare the magnetic
strengths of the eclectro
magnets in cach case by
using suitable methods.

Insulated copper wire




Identification of the poles of an electro magn'et

e

Figure 11.11

Look along the axis of the coil. If at the
near end of the coil the current flows

clockwise through the turns of the coil, °

then that end is the south pole of the

electro magnet. If the current flows

anticlockwise then that near end is the
north pole of the electro magnet.

~ As shown in Figure 11.11, if arrow heads
are applied to the ends of the letters S and
N, then the magnetic pole relevant to the
direction of flow of current can be
identified.

Assignment 2

Can you present another rule to
identify the poles of an clectro
magnet?
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The behaviour of a
conductor carrying a direct
current placed in a magnetic
field.

You have learned that a magnetic field
exists around a conductor carrying a
direct current. If such a conductor is
placed in a permanent magnetic field
forces act on the conductor. Due to these
forces a relative motion of the conductor
would take place if it is able to move
freely.



Wire frame

Sl

Peg

Figure 11.12

Activity I1I

Support on two pegs a copper wire
bent in the shape of a U so that it can
swing freely. Connect the wire frame
through the pegs to a circuit
containing a battery, rheostat and a
switch place a permanent magnetic
pole below the horizontal arm of the
~wire frame and very close to it. As
shown in Figure 11.12, place another
magnet above the horizontal arm so
that opposite poles face each other.

L Close the switch for a moment
and observe the behaviour of the
wire frame.

Observe the behaviour of the wire
frame, when

a. The current in the circuit is
changed by adjusting the
rheostat.

b. The terminals are changed

c. The directions of the
permanent magnetic field
lines are changed.

When a current is made to flow in a
freely movable conductor placed in a
magnetic field, the conductor will move.

The direction the conductor moves
depends on :

The direction the current flows 1 the
conductor, and

II. The direction of the magnetic field

lines,



' T

I

RN

Magnectic field

Figure 11.13

The speed of movement of the conductor
- depends on :

I. The magnitude of the current
flowing through the conductor

II. Strength of the magnetic field.

To find the direction of motion of the

conductor when the direction of the

current and the direction of the field of
the permanent magnet are known,

Fleming's Left Hand Rule can be used

(Figure 11.13),
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‘Fleming's Left Hand Rule

Keep the thumb, index finger and centre
finger of the left hand perpendicular to
each other. Twin the hand so that the
centre finger points in the direction of the
current and the index finger in the
direction of the magnetic ficld. Then the
thumb will point in the direction of
motion of the conductor.



Fleming’s Left Hand Rule

Most of the metallic articles we use are
made of cheep metals such as iron.
Metallic vessels used to store food stuffs
are made of tin coated iron sheets. When
iron plates are coated with tin they
acquire a bright shine. Also they get
protection from rusting temporarily.
Bicycle handles, .mms etc. are made of
iron but plated with chromium. Because
of the chromium plating such parts retain
a shiny surface for a long time. They are

Activity IV

Copper Sulphate
Solution

_plastic vessel
et

Copper Plate —_

Figure 11.14

=l

also protect from rusting. Imitation gold
jewellery is made by gold plating articles
made out of silver or other cheap metals
plating other metals on metallic articles
is done by using electric currents. Plating
metals by using electric currents is called
electroplating. This process is also
known as electrolysis. Copper plating a
metallic article by the electrolytic
method can be done with ease.

Erass Key

Put some copper sulphate solution
mto glass or plastic vessel. Connect a
copper plate onto the positive
terminal of a battery and the metallic
article to be plated with copper to the
negative terminal of the battery.

Figure 11.15

Immense both in the copper solution
or some time and disconnect the
battery. Remove the article from the
solution and examine it. You can sce
that copper has plated on it. Examine
the copper lager closely.
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Assignment 11

1. In the above activity, how do
you test whether a current is
flowing in the circuit?

2. Has the copper been plated
on the article uniformly?

3. See whether the copper
plating gets removed when
wiped with a piece of paper

4. Tor this activity can you use
a metallic vessel instead of a
glass or plastic vessel? Give
reasons for your answer.

Given below are some steps that are
taken to obtain a permanent and uniform
layer of metal in electroplating.

1. Cleaning the surface of the article to
be electroplated by removing oil
grease and oxide layers.

2. Using very small currents for
electrolyses.

3. Stirring the electrolyte frequently

4. Maintaining the temperature of the
electrolyte at an optimum level.

A simple understandings of
clectroplating by electrolysis can be
obtained from the activity given below.

Activity V

Immerse two carbon €lectrodes 1 a -

copper sulphate solution put in a glass
or plastic ‘vessel as shown in figure
11.16. Connect the electrodes to a

battery. Observe the changes that take

place around the electrodes marked as
A and B. Repeat the experiment by

connecting the B electrode to the
positive terminal and the A electrode
to the negative terminal of the battery.
Observe the changes around the
electrodes. Compare your observa-
tions with the information given in the
table below.

e

B Wooden strip

Copper -
sulphate
solution

Corbon

electrodes

Figure 11.16




First Stage

Electrode A B electrode
connected to connected to
positive terminal | negative

of battery terminal
Oxygen gas is Copper is
evolved deposited

Colour of the Copper sulphate solution
decreases

used as the anode. To improve the quality
of electroplating various materials are
added to the electrolyte.

Some liquids and aqueous solutions
conduct electricity. You can test whether
a liquid or an aqueous solution conducts
electricity or note by performing the
activity given below.

Second Stage

Electrode A B electmd(_e
connected to connected to
negative terminal | positive terminal

of battery of battery

Copper is Copper layer

deposited deposited earlier
is removed

Colour of the Copper sulphate solution

remains unchanged

In both instances mentioned above

copper was deposited on the Cathode for
that purpose copper ions present in the
solution were used. In the first case the
colour of the solution decreased with the
decrease in copper ions in the solution. In
the second case since the copper layer on
the anode moved into the solution as ions
the colour of the solution remained
unchanged.

In electroplating, a salt of the metal for
plating 1s used as the electrolyte. The
article to be electroplated is used as the
cathode while the metal for plating is
used as the anode. Only in the case of
chromium plating a different metal is

Activity VI

ey

\Wooden
Strip

Glass

vessel -

Carbon
rod

Solution

Figure 11.17

Fix two carbon rods to a wooden
strip as shown in Figure 11.17.
Connect the two carbon rods to a
circuit with a battery and a bulb.

Put the liquids and the solutions
that need to be tested into beakers
immerse the two carbon rods in the
liquid or solution under test and
see whether the bulb is lit. The
carbon rods must be washed with
water and wiped properly after
each test.
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Liguid/ Bulb Electricity
Sclution lights / is

does not | conducted /
fight is not
conducted
1. Salt
solution
2. Sugar
solution
£ STl S
L e
SRS

Assignment 11

Taking your observations into
consideration

#  Name three solutions that
conduct electricity.

* - Name three solutions that do
not conduct electricity.

Different instances where
the electrolytic method is
made use of :

1. Electroplating

2. Brightening metallic objects

3. Filling up metallic parts wasted in

machines -
4. To obtain metals in the purest form

5. Production of chemical substances

Summary

*

The rate of dissipation of
energy in electrical
appliances is denoted by its
watt value.

In a current carrying
conductor the quantity of
ecnergy converted to heat
depends on the magnitude of
the current, the resistance of
the conductor, the potential
difference applied across the
ends of the conductor and the
time the current flowed.

If the current flowing
through the conductor is I
amperes, the resistance of the
conductor is R Ohms,
potential difference across
the ends of the conductor is V
volts, time the current flowed
through the conductor is t
scconds and the amount of
energy converted to heat in
the conductor is H joules,

then 2

H= 'Rt

H=Vh

H=Vt
R

A magnetic field cexists
around a current carrying
conductor.




The direction of the magnetic
field is decided by the
direction of current.

The direction of the magnetic
field lines around a current
carrying conductor can be
found using th¢ right hand
rule.

When a conductor able to
move freely is placed in a
magnetic field and a current
is passed the conductor
moves.

When a conductor able to
move freely is placed in a
permanent magnetic field
and a current is passed
through it, Flemings' Left
Hand rule can be used to find
the direction of motion of the
conductor when the direction
of the magnetic field and the
direction of the current are
known.

Some solutions conduct
electricity.

Metals can be plated using
electric current.

=R T e e e e o ) = e (e e e = e

% il
- || Now you can %
8§ % Name electric heating %
E apparatus.
5 % Calculate the amount of heat %‘
% in an electric heating
appliance. |
*  State the factors that affect
% the amount of energy that is E
% converted to heat by an ‘%‘
8 electric current. %;
i o
B s State the nature of the
magnetic ficld that exists
% around a current carrying
% conductor.
B *  Construct an electromagnet.

*  Identify the poles of an
electro magnet.

EE R e EE

%  State the direction a freely
movable conductor placed in
a permanent magnetic field
moves when a current is
passed through it.

I
!
o

*  Identify liquids or solutions
that conduct and do mnot
conduct electricity.

*  Copper plate a metal using an
clectric current.
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|
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Instances where machinery is used to do

work are quick common in our
environment. Different types of vehicles
too are included in this category. When
they are functioning at can be observed
that the machine parts do shake.

As long as a vehicle engine continues to

“function from the moment engine is
started, you know the parts of the engine,
door and other parts do shake when it is
shutters motion or stationery. No doubt
you have felt the speedy rhythmic throbs
when a vehicle travels at high speed.
Such rhythmic throbs are called
vibrations.

Vibration Phenomena

Working of an electric ball is a common
example of vibrations. We can see the
vibrations of spring blades, spiral springs
etc. parts of a clock .too vibrater. The

Oscillation of the pendulum of a clock
too is such a motion can the needle of a
sewing machine moving up and down be
considered a vibration?

Amplitude and Frequency

A hacksaw blade fixed on to a table 'by a
clamp as shown in Figure 12.1 can be
used to study vibrations.

Hacksaw blade can be made to vibrate by
pressing it down with a finger and
releasing the finger. The displacement
made by the vibrating hacksaw blade
from the original position upwards and -
downwards can be studied. This
displacement can be measured and is
called the amplitude of the vibration.
Vibrations can be made with different
amplitudes. The amplitude gradually
diminishes and the vibration stops.

Block of wood

Hacksaw blade

Figure 12.1 - Commencement of vibration of a hacksaw blade
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The hacksaw blade is said to move from

the original position to both sides
periodically.

. The rhythmic movement of an object
or a system to both sides from the
original position is called a vibration.
Figure 12.2 shows the two end positions
of a vibrating hacksaw blade relative to
the original position.

Figure 12.2 - The limits of the
vibration of a hacksaw blade

When the end of the hacksaw blade as
pressed down to the position B and
released, it goes through A till the
position C then again to position B
through A covering one complete
vibration. (Then the vibration movement
is BACAB) likewise starting from A it
can complete a vibration as ACABA or
ABACA. :

CABAC is another vibration movement.
The number of vibrations completed
during a period of one second by a
hacksaw blade is called its vibration
frequenéy'_

The number of complete vibrations

made by a vibrating object in one
second is called the frequency.

If the frequency is ome vibration pet

second, the standard way of expression is
1 Hz It can state as one Hertz. The
standard unit of mecasuring frequency is
the Hertz. Symbol of the unit is Hz. If the
hacksaw blade makes 25 complete

. vibrations per second its vibration

frequency is indicated as 25 Hz.

Activity 1

Tie a weight to one end of a thread
to make a simple pendulum.
Oscillate it keeping it at a suitable
length.

Figure 12.3 - Simple pendulum

(i)

Does it oscillate in the same
rhythm throughout?

(it) Does the amplitude decrease
gradually?
(i) How many times does it
oscillate in 10 seconds?
(iv) How Many times does it
oscillate in one second?
a. Note down the
oscillating  frequency
accordingly.
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(v) Reduce the length of the
pendulum and note down the
frequency by counting the
number of oscillation made
n 10 seconds.

Did the frequency increase,
decrease of remain the same
when the length of the
pendulum, was reduced?

Obtain more observations to
investigate the connection
between the oscillating

(vi)

frequency and the length of

the pendulum.

Assignment 1

Get a ticker-timer from the
laboratory operate it (by mains
current or battery) while drawing a

strip of paper through it for 10

seconds and obtain a dotted strip.

Count the number of dots and find
out the number of vibrations made
by the ticker-timer. Find out from
it the vibration frequency of the
ticker-timer and make a note of it.
Repeat this and compare the
results of the two cases.

Energy Exchange and

Vibration

(238)

Hacksaw blade bends when a force is
applied to it to commence a vibration.
You can experiment this. Potential
energy gets stored in the hacksaw blade
on bending as it is an elastic object.
When the movement starts upon
releasing the bent hacksaw blade, the
potential energy turns into kinetic energy.
After the hacksaw blade has travelled to
the meet end it stops by scoring potential
energy again. Therefore the energy
transportation of a vibrating object can
be summarised as follows.
Potential energy == kinetic energy = potential energy.
This energy from a vibrating object or a
system 1s transmitted to the surrounding.

When the speaker of a radio functions it
vibrates continuallyy. When a few
polystyrene balls are placed on the paper-
cone of the vibrating speaker they are
repeatedly thrown up Figure 12.4.

What happens here is that after kinetic
energy is transmitted to the polystyrene
balls by the vibrating diaphragm, their
kinetic energy is transformed into
gravitational potential energy as the
polystyrene balls arc thrown upwards.

Anything that can vibrate has a natural
vibration frequency, , it has an
independent vibration freguency. The
natural vibration frequency is decided
according to the length of the portion of

1.€.



Polystyi‘ene balls

Vibfating loud §
speaker
Paper - cone

Figure 12.4 - Transmission of energy by vibrations

the hacksaw blade which is vibrating.
Natural vibration frequency of a
stretched string depends on its length,
breadth and the tension (force) acting
along the string. Even a bridge, a glass
vessel or a building that is free to vibrate
has a natural vibration frequency.

Have you seen a set of tuning forks in the
laboratory? Vibration frequency is

marked an each tuning fork. (Figure
12:5).

Resonance

When a tuning fork of frequency 256 Hz
is vibrated necar a stretched string having
a natural vibration frequency of 256 Hz,
the string starts vibrating in a few
moments. This phenomenon is an
example of resonance. When the energy
of the vibrating tuning fork is transmitted
to the stretched string which has the same
natural frequency, the streiched string
starts to resonate.

Figure 12.5 - Tuning fork having
frequency of 256 Hz

Figure 12.6

Activity 2

Obtain two equal hacksaw blades.
Fix the two blades on a table by
means of a E-clamp as shown in
Figure 12.6, so that equal lengths
project outwards.

Vibrate any blade of the two.
Observe whether the other blade
begins to vibrate after some tune
(It is assumed that the equal
hacksaw blades with equal
vibrating lengths have equal
frequencies). Reduce the exterior
length of one blade. (Then the
natural frequency will vary from
cach other).
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Now vibrate one hacksaw blade
again, Will the other blade start to
vibrate after some time? Report
four observations.

There will be no change in the
observations when the two
hacksaw blades touch each other
or kept at short a distance apart.

- What is the phenomenon you come
across here? Is it not a case of
vibration of another object by a
vibrating object having the same
natural vibration frequency as that
of the vibrating object. Name the

phenomenon.

Wave motion

As shown in Figure 12.7 a small chain is
spread on a table. Hold one end and
vibrate it thythmically. You will see here,
as if a disturbance travels along the
chain. Such a disturbance starts due to
the vibration of the parts of the chain.
These disturbances are called a group of
waves. The ripples seen on a distributed
water surface are called water waves.

When one end of a'sliﬁky (a long spiral
spring) placed on a table or on the floor
tied to a fixed point by means of a thread
and the other and held by hand is
vibrated a wave motion could be seen. It
a small strip is fastened to one place of
the slinky the manner of vibration can be
easily seen.

Transverse Waves

As shown in Figure 12.8 the vibration is
clearly seen at the place (like other
places) where the strip is ticd. The waves
appear lo travel along a direction
perpendicular to the vibration. The
waves that appear to travel along a
direction perpendicular to the vibration
are called transverse waves.

What can you tell of water waves? Water
surface vibrates vertically up and down.
Water waves travel horizontally. Waves
travel perpendicularly to the vibration.
Therefore water waves too are transverse
waves.

Figure 12.7 - Formation of waves in a vibrating chain.
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Vibration

Figure 12.8 - Transverse waves produced in a slinky

Vibration
(—-—-; Direction of wave
ﬁ*
U v '

bl | | ]

Thread

! ! SR

Knotted belt

Figure 12.9 - Longitudinal waves produced in a slinky

Longitudinal Waves

When a slinky is placed as shown in
Figure 12.9 on a label or floor fixed at
one end and the other free end is moved
foreward and backwards there sum to
move forward a different mode of waves.
The: vibration of adjoining coils can be
explained by forward and backward
vibration of the tied strip. The waves that
travel along the direction of vibration are
turned longitudinal waves.

Longitudinal waves or transversc waves
formed due to the vibration of particles
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of the water surface, links of a chain,
coils in a slinky or particles of any other
kind of matter are called mechanical
waves. ‘Accordingly these may be
mechanical transverse waves and
mechanical longitudinal waves.

Sound is transmitted from one place to
another by mechanical longitudinal
waves formed by the particles of the
medium. '

Generally, a transverse wave can be
illustrated as shown in Figure 12.10
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Figure 12.10 - Motion of transverse waves

Wave Length, _
Frequency and Velocity

The uppermost places of a transverse
wave are called crests and the lowest
places are called troughs.

The distance between two consecutive
crests or troughs of a transverse wave is
considered as the wave length. Wave
length is symbolized by Lambda (A ). In
a series of particles the displacement (a)
from the original position (central line) to
the highest point or the displacement (a)
from the original position to the lowest

~point is called the amplitude of the
wave.

A wave that travels forwards is known as
a progressive wave. It is easy to consider
the motion of a transverse wave based on
a crest. The change that takes place in
one second 1in the position of a crest in a
progressive  transverse  wave  is
considered to be the velocity of the wave.

If the frequency of a transverse wave is
10 Hz, it is considered to form 10 crests
and 10 troughs in one second.

If the wave length of a wave is 0.2 m and
10 such lengths travel in a second, then
the velocity of the wave will be 10 x 0.2
ms™., '

We can build a mutual link between these
quantities as

Wave velocity = frequency x wave length.

e %. Direction of wave
il = —
LI L] L. s po® * e g o o & % * @ ? >
apression  rarefaction Compression rarefaction compression rarefaction

Figure 12.11 - Motion of longitudinal waves
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This link is common to any wave motion.
The successive positions of a series of
particles at any movemeni when a
‘mechanical longitudinal wave is
produced can be shown as in Figure
12.11.

The places in a lengitudinal wave where
the particles are closely situated are
called compressions and the place where
the particies are at a distance are called
rarefactions.

In a compression the vibrating particles
move o the centre from both
_sides. They are at that moment moving

from the centre of the rarefaction to the
A .

exterior.

The distance between two consecutive
compressions  or two consecutive
rarefactions is the wave length of a
longitudinal wave.

There is a particular type of waves called
electromagnetic waves. Vibration of
particles does mnot take place in
electromagnetic waves. These waves
transmif across a vacuum at a velocity as
hfgh as 3 x 10° ms'.

Heat, light and other radiations emitted
from the sun transmit energy in the form

-of electromagnetic waves. They take the

form of transverse waves.

As water waves could be sun, they are
used to study the behaviour of waves. An
apparatus called the ripple-tank shown in
Figure 12.12 is used for this purpose.

This apparatus is used to observe the
reflection of waves that occur in water
when they collide with a smooth straight
barrier.

Circular waves

Wave Patterns

" Figure 12.12 - Ripple Tank
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It 1s found that the velocity of water
waves decreased when they reach a
shallow arca from a deep area. The
change of direction of waves at the
boundary where the velocity decreases
(or increases) is called - refraction.
Refraction of water waves could be
observed by this set-up. It is easy to
detect the bahaviour of other wave
through these observations.

The particles of a series of compressions
. and rarefactions formed in air (or any
medium) cause by the vibration of a
sound source too vibrate with the same
frequency as the source. Such a series of
compressions and rarefactions can be
considered as a sound wave.
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It a sound wave formed in the above
manner is sensitive to the human ear then
1t 18 an audio sound wave.

The frequency range of the sound waves
audible to the human can spreads from
20Hz to 20000 Hz. The normal speed of
the sound waves traveling through air is
about 340 ms.

Do you know?

The bat can hear the sound, having
a frequency above 20000 Hz.
Animals like cats can hear sounds
wave below 20Hz and above
20000 HZ.

Before vibration starts the air
particles occur in equal distance.

It one moment of the vibration some
particles on one side of the air layer
closest to the source are subjected to a
compression.

At another moment of the vibration
some particles on the same side
considered above of the air layer
closing to the source and subjected to
rarefaction and while compression
moves forward.

Figure 12.13
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Sound waves travel in solids, liquids, air
as well in other gaseous mediums. You
know that there are no particles in a
vacuum. Therefore sound waves neither
originate nor travel in a vacuum. That
was discovered with the help of a setup
shown in Figure 12.14. When the air
inside the bell-jar is removed by using a
vacuum pump no sound is heard even
though the electric bell is seen to vibrate.

To the battery

Rubber

/ bands

To the vacuum
pump

Figure 12.14 - Sound waves do not
travel in a vacuum

Sound waves belong to the category of
mechanical longitudinal waves. Pay
attention again to resonance introduced

" in this chapter. Resonance can be created

by sound waves too (Figure 12.15 (a) (b).

Figure 12.15 (a)

Figure 12.15 - (b) Unpleasant results of resonance
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Activity 3

Experiment and report the
procedure adopted to produce
sound by the following sources.

()
(i)
(iii)
(iv)
v)

A string / wire under tension
Tambourine

Flute

Metallic vessel

Tuning fork

After carrying out the activity 3, you
must have understood what should be
done to obtain sound from a source. You
would have realized that sound can be
generated by subjecting each source to
vibrate. When a flute produces sound not
only the tube but the air column too
vibrates.

Do you know?

Under normal conditions the
velocity of sound in air is about
330 ms-1. When a source emitting
fumes and a sound simultaneously
is kept at a suitable distance. The
time taken by sound to travel the
distance can be found by noting
down the time interval between
sceing the fumes and hearing the
sound. Fairly correct value for the
velocity of sound in air can be
found by this method.
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The Pitch and the Note

You must have identified that a flute can
produce difference sounds unlike a
tuning fork. The sound generated by
vibrating a tuning fork is only a single
sound. Sounds with differences notes can

~ be produced by a musical instrument.

In eastern music these notes are basically
named & 8 ® ® © ¢ &. The pitch of the
sounds we hear changes when difference
notes are played. The pitch is decided
according to the frequency of the sound
waves. Producing the note the low nature
or high nature of the pitch of a note can
the identified by listening to the sound
emitted by the musical instruments or by
the singer. For instance, the note is which
has a high frequency has a high pitch.
The pitch of the note is low since it has a
low frequency.

A musical scale is built by using seven
notes from the order of ascending pitch
or descending pitch.

Accordingly

038 ®® oS isamusical scale.

(C D E F G A B in western music).



Activity 4

Get a musical instrument from
which a note can be easily
identified and played. Play the
following groups of notes one at a
time and listen. Play more than
once, listen and note down whether
the pitch of the particular group
ascends or descends.

(i) od® CDE
(i) ®»®o6 EFG
(iii) ®® 8 FED

(iv) o005 CGAB
v) Boo® BAGF

Nature of Light,

Colours and Spectrum

You know that objects in the dark arc not
visible. What is the reason for it? To
make objects visible light must be
directed onto them. Therefore its is
evident that light helps us to see things.

Scientists felt the need to understand the
nature of light to explain its different
behavioural forms. Accordingly many
theories were developed to explain the
nature of light.

Frequency increases

Narrow beam of sunlight

Glass prism

Figure 12.17 - Obtaining a visible spectrum by using a glass prism.
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Wave theory of light is the presently
accepted theory. Christian in 1690
Huyshens enunciated this theory.
Accordingly to this theory,

* Light is transmitted in the form of
waves,

* A medium is not necessary for the
transmission of light. ;

% Light travels through a vacusm or in
air at a velocity of 3 x 10° ms™.

* When light travels through a
transparent medium such as water
and glass its velocity becomes less
than the above value.

- Waves with such characteristics belong
to the group of electromagnetic waves.
They are transverse waves. Accordingly
light consists of electromagnetic waves
which belong to transverse wave group
and if can travel through a vacuum and
transparent media.

Electromagnetic waves which comprise
light have different wave lengths. Light
can be separated mainly into 7 colours
- depending on the wave length ranges.
The colour of the light is decided on the
wave length of the weaves. The range of
light waves which comprises visible the
range of light waves which comprises
visible light consisting of waves with
different wave lengths taken in a regular
order is called the visible spectrum.
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When a rainbow appears you are seeing a
naturally formed visible spectrum. Can
you make such a spectrum artificially? A
spectrum can be produced on a screen
using a triangular glass or Perspex prism
as shown in Figure 12.17.

We can identify the colours in a regular
order after getting spectrums on a screen.
It is observed that the light deviated
(bent) most is violet and the least
deviated light is red.

Activity 5

Obtain a visible spectrum on a
screen in the classroom by means
of the set-up shown in Figure
12.17. Pay your attention to the
following matters.

(1) Directing a beam of sunlight
into the classroom.

(i1) Getting narrow beam of light.

(iii) Identify the colours in the
spectrum produced on the
screen.

(iv) Identify the colours in the
order from the head of the
prism.

(v) Identify the changes when
the prism is brought near the
screen or moved away from
the screen.




The path of the narrow beam of light is

Activity 6 illustrated by a straight line when
- Keep a plane mirror inside a water drawing ray diagram. Such a straight line

vessel at angle as shown in Figure showing the path is called a ray of light.

12.18 and aim a narrow beam of Have you known before any activity to

sunlight at the mirror. Place a decide the way (path) by which light

screen above the water surface and travels from a light source?

move it about until a spectrum is

obtained. The path of a beam of light produced by

vehicle lamp or a torch in the night is

Observe the spectrum
clearly seen.

Screen
When there is smoke in the kitchen, a

~ beam of sunlight can be seen which
enters through a hole in the roof. The
path of a light beam can be seen. When
light travels through smoke, dust-or mist.
An easy method to see the path of light is
shown in Figure 12.19. Accordingly
when a light beam is aimed along a plane
surface the path of light can be seen.

Sunlight

Vessel

Figure 12.18

Activity 7

- Polystyrene Plate/plank

The paths that light travels

Beams of light ™ Comb/plate with ribs

Figure 12.19 - Appearance of rays of sunlight on a plank after passing through
ribs of a plate (or a comb) Figure 6.3

Aim a beam of sunlight into a room of the plank / plate. Place a comb or a
somewhat dark and direct it along a ribbed-plate in a suitable place and
smooth plane surface. Obtain a clear observe.

strip of light by adjusting the position
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Glass block

Beam of Light coming
out of glass block (emergent ray)

Narrow beam of light
{incident beam)

Figure 12.20 - Refraction of light through a glass prism

Refraction of Light

Now you know a method to decide the
~ path of a light beam. It 1s convenient to
" do most of the experiments by using an
optical bench shown in Figure 12.20. An
activity to study the deviation of the path

Air-glass interface;.o |- = -

i = I ' i
J .- 3 l| \ m “ B oy ®
o T -"'"'Jf Air medium SR,

of a light beam aimed at an angle to the
surface of a rectangular glass block or
Perspex block is shown in Figure 12.20.
The direction of the path of light which
travelled through air changes on entering
the glass medium at an angle to the
surface. This phenomenon is called
refraction.

' (Glass-air interface

%ei\k ‘(‘i’%«‘f 2x S

[ ]

(lass block

Air medium

Figure 12.21 - When the medium through which light travels e changes
' refraction of light occurs.



Light has travelled through the glass

block along the line AB.

If a light beam is aimed perpendicular to
the glass surface by turning the glass
block suitably it will be observed that the
direction of the path of light is not
changed.

The diagram shown in Figure 12.21
illustrates the refraction of light.

Light refraction through a triangular
glass block or perspex block can be
obtained by using the set-up shown in
Figure 12.22. -

Activity 6
Glass prism

Metal plate with a window _

Beam of
Light

Arrange the set-up shown in Figure
12.22 in the classroom and aim a
unicolour light beam to the prism.
Arrange the set-up to facilitate the
observation of rays along the surface
of the bench. Place a half-sheet of

Figure 12.22 - Refraction of light through a prism

Polystyrene/wooden bench

paper and mark the rays. Mark the
boundaries of the prism on the paper.
Construct the path of the light by
using the diagram which shows the
incident ray, emcrgent ray and the
boundaries of the prism.

Figure 12.23 -Shows the refraction of light

y a prism as mentioned in activity 6.

FE e

refracted ray

Figure 12.23 - Refraction of light through a glass prism
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Beam of sunlight

Plate with ribs ;’ comb

(A) Divergence of a parallel beam of light through a concave lens.

Beam of sunlight

Convex lens

Plate with ribs / comb

(B) Convergence of a parallel beam of light through a convex lens

Figure 12.24

When light travels through lenses the
refraction process that occurs can be
identified by using the optical bench.

Figure 12.24 (a) and (b)

Due to refraction of light through a
convex lens, a parallel beam of light
gradually narrows into a converging
beam. Accordingly a convex lens is also
called a converging lens.

- When light passes through a concave
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lens the refraction occurs. A parallel
beam of light becomes a diverging beam
(scattering gradually). Therefore a
concave lens is also called a diverging
lens.

In the above diagrams (A) & (B) light
rays are aimed at the lenses
symmetrically.



Principal Focus

2 _ i : g
. . S o
[ .‘ "j.

" Focal length

H'—-——_"—'-'ﬂ_

(a)

Convergence of a parallel beam of

light by a convex lens.

(b) |

Divergence of a parallel beam of light

by a concave lens

Figure 12.25 - Refraction of light by lenses.

A parallel beam of light which enters a
convex lens symmetrically converges to
a point which is termed the principal
focus of the lens. The distance from the
lens to this point is called the focal
length.

Reflection of Light

Let us recall the things we studied in an
carlier chapter about reflection of waves
light waves that fall upon a plane mirror
are subjected to regular reflection.

The plane surface used to observe narrow
light beams is also used to observe
reflection of light by a plane mirror.
(Figure 12.26)

Reflection of Light by
Curved Mirrors

Light is also reflected by concave mirrors
and convex mirrors.

Assignment 2

Take a plank as shown in figure
12.19 and cut a window in the
plank to immerse a curved mirror.
At first place a concave mirror and
later replace it with a convex
mirror and aim a narrow beam of
sunlight to each mirror to study the
behaviour of light draw suitable
diagrams to show the behaviour.
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Vertically placed plane mirror

Horizontal smooth surface

Figure 12.26 - Light being subjected to regular reflection by a plane mirror.

The diagrams drawn with reference to concave and convex mirrors and their
assignment No.2 are shown in Figure reflections are illustrated in these
12.27. Parallel light beams falling upon diagrams.

Focus

~

(a) Parallel beam of light ’ Concave niirror
reflected and converge

(b) Parallel beam of light
diverge after reflecting

Convex mirror

Figure 12.27- Reflection of light by curved mirrors
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As shown in Figure 12.27 (a), a parallel
beam of light after reflection from a
concave mirror meets at the principal
focus of the mirror. The distance from the

mirror to focal point is the focal length of

the concave mirror.

You must have understood how prism
lenses and mirrors changes the direction
of propagation of light waves. Let us
now inquire into the effects caused by the
changes in the behaviour of light.

Formation of Images by
Curved Mirrors

What do you see when you are in front of
a plane mirror? You will see your image
in the mirror. You life-size image is
formed m it.'

When you place a concave mirror close
to your face what sort of an image will
vou see? An enlarged, erect image of
your face will be seen.

When you place a convex mirror in front
of you face a small image compared to
your face it, a diminished and erect
image is seen.

Image of a distance object could be
projected to a wall or a screen with the
help of a concave mirror (Figure 12.28).
Such an image which can be obtained on
a screen is a real mmage.

It 1s diminished and inverted. The
distance from the concave mirror to the
image is equal to the focal length of the
mirror. The forcus on shown in Figure
12.27 (a). Distance from the focus to the
mirror is the focal length of the mirror.

Figure 12.28 - An image of a distant
object is formed on the wall by the
concave mirror.

Activity 7

Keep a burning candle as an object
in a fairly dark room and observe
the different images formed by
keeping the mirror at different
_places before the flame. See
whether inverted images could be
projected on a screen observe the
nature and the position of the
.image.

Study and report the nature and
position of the image when the
object (flame) is taken away from
the mirror. Likewise, study and
report the images formed in
different places when the flame is
brought towards the mirror.

* Can you identify that the images
become enlarged and crect when
the object is brought very close to
the mirror. Is it possible to get’
them on a screen? If not, why?




Virtual images cannot be formed on a
screen. On describing the nature of an
image. It must be mentioned whether it is
real / virtual, erect inverted or enlarged /
diminished should be mentioned.

Two types of images are formed by
concave mirrors. One type is virtual erect
-and enlarged. Other type is real and
inverted. Real images may be
diminished, equal or enlarged. But
convex mirrors can produce only virtual,
erect and diminished images.

Concave mirrors arc used for making
shaving mirrors, the end-portion of the
instrument which is like a spoon used it
examine the month by dentists is made as
a concave mirror. Concave mirrors are
used as light reflectors too.

. Convex murrors are used as the side-
" mirrors of vehicles.

Formation of Images by
Lenses

You have studied in Grade 9 that
different types of images of objects are
formed by convex lenses. (Refer to
Grade 9 text book for magnifying glass,
microscope, telescope and spectacles.

Now let us examine further about these
lenses eﬁlargcd and erect images can be
scen when observing near objects' by
keeping a convex lens close to the eye.
Since light does not travel through these
images they cannot be projected on a
screen. Therefore these images are
virtual.

When distance objects are observed
keeping a convex lens at a fair distance
from the eye, inverted and diminished
images of them can be seen. They can be
obtained on a screen. i.e. They are real
images.

Activity 8

Keep a convex lens vertically on a
table in a fairly dark room. Make
use of a candle flame as the object.
Place the candle flame in different
positions in front of the lens and
observe their images. Obtain the
inverted images on a screen placed
on the other side of the lens.
Identify the different types of real
images seen by observing their
nature and prepare a report.

A Classification of Images formed by a
Convex Lens is shown below.

| Image ¢

|
Iieal, mverted I

| Virtual, erect, eniargecﬂ

Y

Y

Y Y

same size as

imini .
d sh object

enlarged

The nature and position of images
formed by 4 convex was relative to the
position of an object can be summarized
by means of experimental details. The
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position of the image of an object is
mentioned relative to focal length (f) and
twice the local length (2f).

Table 1

The nature and position of images formed by a convex lens was relative to the
position of the object

Position of Object

Position of Image

Nature of Image

Uses relevant to
the situation

Distance less than

Behind the object

Virtual, erect
enlarged

Magnifying glass

At the distance
(on the focus)

Not seen (formed at
infinity)

Cannot be seen

To get parallel
beams of light

Between the
distance side f and
2t

Opposite to the
object at distances
greater than 2f

Real, inverted
enlarged

Projectors

Distance of 2 {
(twice the focal
length)

Opposite side of
the oibject at a
distance of 2 f

Real, inverted same
size as the object

At distance greater
than 2f

Opposite side of
the object between
fand 2 f

Real, inverted
diminished

Fixed-focus camera

Activity 9

Take a convex lens. Obtain an image of
a distance object such as a distance
mountain or c¢loud, on a screemn.
Measure the distance from the image to
the lens. This distance is approximately
equal to the focal length of the lens.
Note down this distance.

Next, keep a luminous object (eg. A
candle flame) before the lens at
distances less than f, at f, between f and
2f, at 2f and more than 2f and observe
the images obtained for each position.
Get real images on a screen. Compare
the observations with the details of the
table 1 shown.

Only one type of images is formed by
concave lenses. An erect diminished,
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virtual image is seen when looked
through a concave lens.




Assignment 3

Get the patronage of a few persons
wearing spectacles and examine the
pairs of spectacles. Inquire from them
for what sort of eye-defects they use
spectacles. Include the details in the
following table. Note whether the lens
18 convex or concave under the column
used for the details of spectacles in the
Table.

Instructions

Look at closely-held printed letters
through the centre of the lens to identify
the nature of a lens. If the letters look
magnified, then the lens is convex
diminished letters are seen through a
concave lens.

Some lenses of the spectacles may be
unusually thick. Note down such
properties under the column for "other
details".

Details of the spectacles

Left lens ‘Right lens

The eve-defect of

Upper | Lower | Upper | Lower
part part part part

Other details
the wearer

b AR REE AEE

What are the patterns that can be identified from the completed table?
What arc the characteristics of the spectacles used for reading?
What are the properties of the spectacles used 1o see distance very clearly?

What are the eye-defects of those who wear thick lenses?
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Polystyrene pieces (rigifoam)
1

Figure 12.29

Exercises :

The time shown by a mechanical
~ wall clock operated by a swinging
pendulum will become more or less
due to the increase or decrease of the
frequency of the swinging pendu-
lum. Should the length of the
pendulum be increased or reduced to
remedy the defect of a wall clock
which shows an increased time than
the correct time? Give scientific
reasons for your answer.

A glass window of a vehicle which is
stopped but the engine is working,
vibrates because of resonance. When
the wvehicle starts to move the
vibration of the window cannot be
identified. Cite scientific reasons for
this.

Glass prism

5!

Positions of some polystyrene
(rigifoam) pieces which float on a
ripple tank water surface are shown
in Figure 12.29. If the wave
movement persists, in which
direction of does the

(a) Polystyrene piece No. 1
(b) Polystyrene piece No. 2

If the velocity of sound in air is 340
ms” calculate the wavelength of the
sound wave produced by an object
vibrating with a frequency of 680
Hz.

Write the following group of notes in
ascending order of the pitch. Assume
that the notes belong to the same
musical scale

a) @88 00
b oBoxnd
c) ®@08 0

Figure 12.30
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Figure 12.32

Re-arrange and write the following
waves of different colours in order of
the visible spectrum.

orange, yellow, green, red, violet,
blue, indigo

©

It is shown in Figure 12.30 how a

visible spectrum 1s formed when
sunlight is directed at a prism. The
colour of the light waves which
travelled along rays are illustrated by
A, B.C.

Name the colours of A, B, and C.
The incidence of a ray of red light on

a prism is shown in Figure 12.31.
Complete the passage of the ray.

C

Figure 12.33

(260)

9.

10.

(D)

Name what is illustrated by (a), (b),
(c), (d) Figure 12.32.

To mention what should be used out
of a, b, ¢, d of Figure 12.32 for

(i) Convergence of a paralle! beam
of light by the reflection of light.

(i1) Divergence of a paraliel beam of
light by refraction of light.
by

(iii) Forming real images

reflection of light.

(iv) Marking of enlarged virtual
images by refraction of light.

(v) Obtaining erect diminished
images by refraction of light.



11.

Four points situated on the two sides
of lenses are named A, B, C, D, and
E in Figure 12.33.

BC = CD = focal length (f)
AC = CE = twice the focal length
(26

(i) Name the position of a luminous
object that has te be placed in
order to get a clear image on a
screen by the lens.

(i1) What is the nature of the image
formed on the screen?

(iii) Name the place or the boundary
the screen must be kept in order
to get a clear image, when a
luminous object is placed at the
position of the screen. Explain
the nature of the image formed.

Summary

*

*

There are many instances of
vibrations in our surrounding.

There is an amplitude and a
frequency with regard to vibration.

Waves are

formed due to
vibrations. :

Energy is transmitted through
Waves.

Resonance is caused by vibrations
and waves,

There are two forms of waves
depending on the nature of
vibrations in a wave.

Sound and light are two forms of
waves.

Water waves as well as other waves
are subjected to reflection and
refraction. :

Human beings hear sounds having
a frequency range between 20Hz
and 20000 Hz.

Note of a sound has a pitch relevant
to it.

White light consists of a number of
difference types of electro
magnetic waves.

Light waves are subjected to
refraction when they travel through
prisms and lenses.

Light waves reflect when they fall
On MIToTS.

Mirrors make images by reflection
of light while lenses make images
by refraction of light.

Mirrors and lenses are used in
different instruments and set-ups.
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You should be able to ......

Identify phenomena comprising
vibrations

Describe amplitude and
frequency of vibration. '

Explain the exchange of energy
in a vibration and resonance.

Explain the movements of
particles in a transverse wave.

Explain the movements of
particles in a longitudinal wave.

Identify  compressions and
rarefactions, crests, troughs
frequency and wave length of a
wave.

Identify the nature of sound and
production of sound.

Explain the pitch and note
pertaining to sound.

1T 2 7 i 2 2 2 o e ) 2 2 . e o 2 e e i R e
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Explain the nature of light,
colour, and spectrum.

Explain the behaviour of a light
ray passing through a prism.

Explain the behaviour of a light
ray passing through a lens.

Explain the behaviour of light
when if reflects from a curved
MIITor,

Find the position and nature of
the image formed of an object by
curved mirrots.

Solve problems with regard to
frequency, wave length and
velocity.

Find the position and the nature
of the image formed by a thin
lens.




Stimuli and receptors

Think of some experiences that brought
your happiness or pain. The sight of trees
and plants swaying in the wind, the
sound of the singing of birds, the sight of
flowers of various colours, the smell of a
ripe mango, the taste of a ripe gauva fruit
are a few experiences that brought you
happiness. You would have experienced
pain when you knocked your foot on a
rough stone or when a mosquito stung
you.

You had experiences as those mentioned
above because you were sensitive to
them. You gained this ability due to the
sense organs present in your body. Let us
now identify the sense organs related to a
few of your experiences (Table 13.1).

Organs that hcip to identify senses are
known as receptors. Our body has five

receptors. They are the eyes, ears, nose,
tongue and the skin.

Your receptors received the senses due to

changes that occurred in the environ-

ment. Changes taking place in the
environment are known as stimuli.
Receptors become activated by stimuli.

We will next consider as to what stimuli
could be received by each receptor.

Receptor Stimulus

cye light

ear sound

nose smell

tongue taste

skin warmth / cold / touch /
: pain / pressure

Table 13.2

Experience / Phenomenon Sense Sense organ
Seeing the swaying of trees and Vision ' Eye
creepers
The singing of birds Hearing Ear
Feeling the scent of flowers Feeling the scent nose
Experiencing the taste of a ripe guava | Experiencing the taste | Tongue
fruit :
Knocking the foot on a stone Feeling the pressure Skin

Table 13.1
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Let us identify receptors and
effectors

Think of an instance where your mouth
watered when you tasted a piece of ripe
mango. The reaction that resulted when
the tongue received the stimulus of taste
was the salivation or secretion of saliva

stimulus are known as responses. The
organs that show responses towards a
stimulus are known as effectors.

Our body has two types of effectors that
being about responses toward a stimulus.

Muscles : Example : skeletal muscles

to the mouth. The reactions towards a Glands : Example : Salivary glands
: tear glands
Assignment 1
Complete the table given below using
the facts you learnt so far.
Phenomenon Stimulus | Receptor | Response | Effectors
1. Salivation or watering of the sight eye salivation | Salivary
mouth at the sight of a ripe glands

mango.

A person jumping away
from the road as he sees a
fast approaching vehicle.

o

3. Moving the foot away when
a thorn or something pricks

4. A person taking a deep
breath, as he feels the smell
of a perfume.

5. Closing the ears the moment
you hear thunder.

The assignment 1 indicated instances
" where man responds towards stimuli.
You may have no doubt questioned
yourself as to whether other organisms
too respond to stimuli.
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Assignment 2

Investigating about other orga-
nisms that respond towards
stimuli.

Go out to your school garden or
home garden and find out about
the responses shown by plants and
animals towards stimuli such as
light, sound and touch. Record
your observations in a suitable
manner.

Recall what you learnt about the nervous
tissue in an earlier lesson.

% The building unit of the nervous
tissue is the neurone.

Do you know?
* Living organisms cannot
respond to all stimuli. No
living organism, can respond
towards radio waves. Simi-
larly organisms can respond
only toward stimuli that have

a certain minimum intensity.

Assignment 2 may have indicated that
there are plants and animals that r¢spond
towards stimuli.

Example

The snail - towards light and
touch.

The Mimosa plant - towards touch.

How are impulses transmitted from
receptors to effectors?

The impulse produced when a stimulus is
received by a receptor should be
transmitted to the effectors in order to
show a response. The receptors and
effectors are connected by the central
nervous system. :

This is why we do not feel
the difference in taste of a
glass of water in which a
small crystal of salty has
been dissolved. The mini-
mum intensity that should be
present in a stimulus is
known as the threshold of the
stimulus. Although man
cannot respond to sounds
. below 20 Hz and above 20000
Hz, dgs have the ability of
responding to these sounds.

Certain artificial flavouring
agents present in the market
reduce the threshold value
relevant to the sense of taste.

Receptor

Effector

| Impulse >

Figure 13.1 (a)
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A neurone is formed by a cell body
with a nucleus and a number of
projections. :

The projections joining the receptors
are known dendrites and/the projec-
tions connected to the effectors are
known as axons.

The cell bodies in a neuron are
located in the brain, spinal cord and
ganglia.

The nervous system consists of the
central nervous system and the
peripheral nervous system.

The central nervous system consists
of the two parts known as the brain
and the spinal cord.

The nerves joining the central
nervous system to the receptors and
effectors belong to the peripheral
nervous system.

A nerve is formed by the joining
together of a number of nerve fibres.

A nerve fibre is an axon or a dendrite
which is a part of a neuron.

Figure 13.1 (b) - A nerve cell or neuron

Receptor

Muscle fibres

Motor neurone

Nucleus

Figure 13.2 - A sensory neurone and a motor neurone



Connective tissue

Axon fibre bundle

Connective tissue around
the fibre bundle

Connective tissue around
the nerve

Figure 13.3 (a) - A cross section of a nerve. See the manner in which the
nerve fibres comprise of axon or dendrites are arranged in the form of bundle
by means of connective tissue.

A nerve impulse originating from a
receptor travels along an afferent nerve
fibre or sensory neuron and reaches the
central nervous system where it selects
the impulse and reaches the relevant
effector or effectors along an efferent
nerve fibre or motor neuron.

[

Receptor -

‘Central
nervous
system

How is the central nervous
system arranged?

When the impulse received from the
receptors reach the central nervous
system, they are selected ‘and sorted out
there and referred to the relevant
cffectors for responding. Accordingly the
central nervous system could be
compared to a telephone exchange.

~ Effector’

/% Efferent
fibre

Figure 13.3 (b)



Telephone Exchange

Figure 13.4 - How the action of the central nervous system corresp'onds to the
action of a telephone exchange.

The brain is protected by and situated ~ bony vertebral column. In addition they
within the bony cranium and the spinal are covered by a meninge membrane
cord is protected and situated within the (See figures 13.5 and 13.6).

Figure 13.5 - A longitudinal section of the brain
' (268) '



Central canal

Wall of the vertebral column

Meninge membranes

White matter

Grey matter

Figure 13.6 - A cross section of the spinal cord within the vertebral column

The fluid between meninge membranes
protects the brain and spinal cord from

jerks.

Do you know?

The meninge membrane swells,

_ clue to the infection of the cerebro
spinal fluid. This disease condition
is known as meningitis. Children
should be given the immunization
vaccine for the prevention from
meningitis. Meningitis is a fatal
disease. Even through there is a
possibility of curing this disease
various side effects may arise
(Example: hearing and visual
defects).
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Structure and function
of the brain

The cranial cavity is almost filled with
the brain. Towards its posterior section
the brain becomes narrower gradually
forming the elongate spinal cord (Figure
13.7).

Cerebrum

Medulla
oblongata

- Figure 13.7 - The side view of the
human brain.



Structure Locatien and nature Functions performed
Cerebrum % Consists of the left * Identifying the senses such as
and right vision, hearing,smell taste, touch
hemispheres. and pain.
The surface is folded | * Controls the conscious or voluntary
or convoluted. actions.

% Performs the higher mental
functions such as learning, memory,
intelligence and thinking.

* Controlling the functioning of the
right side of the body by the left
cerebral hemisphere and those of the
left side of the body by the right

- cerebral hemisphere.
* Showing division of labour for each
function.
Cerebellum A small structure *  Coordinating the muscles
situated behind the contributing towards the movement
-cerebellum of the various parts of the body.
eg. coordinating the movement of
the eye muscles and the muscles of
the hands when threading a needle.
Medulla The posteriormost * Controls respiration and swallowing.
obiongata part of the brain
- situated behind the * Controls the heart beat.
cerebellum. _
% Controls reflex actions.

Table 13.3 - The location, nature and functions performed by the
main parts of the human brain.
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nerves leaving the brain are known as the

cranial nerves. There are 12 pairs of
cranial nerves.

Questions

1. Why is it that when a harm is caused
to a cerebral hemisphere the func-
tioning of the opposite side of the
body weakens?

2. Explain how a severe blow to the
back of the head or the back of the
neck becomes fatal.

3. Why is it that a bird whose cere-
; bellum is injured can flap its wings
but cannot fly properly?

Spinal nerve

Activity 1

Examine a vertebra obtained from
a meat stall. Collect 7-8 vertebrae
from the skeleton of an animal.
Pass a suitable string through the
vertebrae such that the projections
in them are in lie. '

Questions

1. What i3 situated in the path
. of the nerve in the vertebra?

2. To what can you compare the
string used to join the ver-
tebrae?

Spinal cord
Dorsal root

Dorsal root

ganglion

Pair of spinal nerves,

entral root

Parts of the vertebral column

13.8 - The manner in which the spinal cord is placed within a vertibra.
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//{ \ Pair of spinal nerves

Darsal root ganglion

" Dorsal root

Ventral root

Figure 13.9 - The manner in which the spinal nerves arise.
The dorsal root and the ventral root may have a few nerve fibres.

When all the vertebral are articulated
together the vertebral canal is formed the
cord running through the vertebral canal
is known as the spinal cord. The soft
‘substance seen in the centre of vertebra is
a part of the spinal cord. The spinal cord
extends through the vertebral canal to the
posterior end.

The spinal nerves arise fro the spinal
cord as two roots.

* The root arising from the dorsal
side is the dorsal root. This has
several sensory neurons whose cell
bodies are located in ganglia
situated close to the spinal cord.

The root arising from the ventral
side is the ventral root. This has
several motor neurons whose cell
bodies are located in the grey matter
of the spinal cord. The dorsal root

(272)

and ventral root join to form the
spinal cord. There are 31 pairs of
spinal nerves.

You may have sometimes seen the trunk
region of a snake whose head has been
severed or the severed tail portion of a
gecko showing a wriggling movement
for sometime. This shows that certain
animals have the ability to respond, even
when the connection to the brain is
severed. These movements are controlled
by the spinal cord.

Peripheral nervous
system

The peripheral nervous system consists
of 12 pairs of cranial nerves and 31 pairs
of spinal nerves. You have learnt earlier
the manner in which these nerves are
distributed.



Responses arising without
your knowledge

Think as to whether you respond to every
stimulus consciously or after giving
thought to it. Are there instances where
you instantly responded without your
knowledge? Sometimes you have seen
another person responding in this
_manner.

Assignment 3

Pay attention to the responses
shown during the following
instances and tabulate your
observations for each of the
following instances.

%  During an instance, you are in
the house.

%  During an instance where a
pedestrian is walking on the
road.

% While a driver is driving a
vehicle.

*  During any other similar
instance.

Questions

" During instances where responses
were made instantly without the
individual's knowledge, did the
individual gain any advantage
from it?
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Responses shown  without ones
knowledge are known as reflex actions or
reflexes. You may have identified several
reflex actions when engaged In
assignment 3. The most important
feature of a reflex action is the response
shown within a very short time of
receiving the stimulus. Reflex actions
play a part in safeguarding our life or
providing protection to a particular organ
Reflex actions taking place by the
intervention of the spinal cord are known
as spinal rafters and reflexes taking place
by the intervention of the brain are
known as cranial reflexes (Table 13.2).
Identify the two types of reflex actions.

Spinal reflexes | Cranial reflexes
1. Taking the 1. Nausea or
hand off at feeling

the touch of a vomitish.
thing.
2. Taking the 2. Cough
foot off when
prickled by a
Horm.
Table 13.4
Reflex are

The path through which a nerve impulse
is carried from the receptor to the
effectors during a reflex action is known
as the reflex are.



Intermediate neurone

Motor neurone

Effector (leg muscle) .

SGHSOI’}" neurone

Receptor (skin)

Figure 13.10 - Reflex are

Assignment 4

Keeping in mind that a reflex helps
to safeguard life or protect a
particular organ, explain the
following reflex actions.

1. Cough
2. Sneezing
e

Nausea

Influence of the brain on
spinal reflexes.

Although taking away the leg on
reviewing a harmful stimulus occur by
the intervention of the spinal cord the
brain interviews in understanding the
stimulus and sending out impulses
towards suitable effectors to show
résponses like rubbing the place where
the harmful stimulus was received.
‘Accordingly if the spinal cord breaks at
the centre, even though reflex actions
occur in the region that is not connected
to the brain, that individual may not
show any sensitivity to them.

Nervous coordination and
non-nervous coordination

The organs or systems in the body do not
function singly. Organs function in close
relationship with other organs or other
systems. Systems too function in close
relationship with other organs or

.. systems. The functioning of organs or

(274)

systems in close relationship such that
the various body functions take place in
an orderly manner is known as
coordination.

The coordination that takes place among
the various organs or systems in the body
occurs In two ways.

1. With the intervention of the nerves -
this is nervous co-ordination.
With the intervention of chemical

substances known as hormones. This
1$ non-nervous co-ordination.



Upper eyelid

Tear gland

Iris

Pupil

Sclerotic coat

Third eyelid

_ Tear duct opening

Tear sac

= Opening of
~. tear duct

Naso-tear duct

Lower eyelid

Figure 13.11 - External appearance of the human eye

When you involve in an exercise, the
respiratory system and the heart work in
co-ordination in order to generate
additional energy. This is nervous co-
ordination. A number of such activities
take place in the body when the partly
digested food enter the intestine the
secretion of the pancreatic juice takes
place without the intervention of the
nerves. This is a non-nervous co-ordi-
nation. :

We will now consider as to how the sense
organs involved in the reception of the
stimuli arc arranged.

1. The eye

This can be described as the most

. important organ among the sense organs.
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We see certain object, when the light
coming from that object is caught by the
eye. In common usage, the eyeball and
the remaining parts seen around and
outside the eyeball are known as the eye.



Activity 2

1. Examine the pair of eye
sockets seen in a-human skull
~or the skull of some other
animal.

Insert a spherical object like
a pin-pon ball that could be
inserted into the eye socket
and find out how it is placed
protectively inside it and how
it could be rotated inside it.

2.  Hold a mirror in front of the
eye and observe and identify
the external parts of the eye
(compare with figure 13.11).
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Functions of the Iextemal
parts of the eye

* The eyelids and eyebrows prevent
the entry of external objects such as
dust, sweat and insects and also the
entry of intense light. -

* The closing of the eyelids from time
to time gives some rest to the eye.

* Tears secreted by the tear glands to
the surface of the eye

(a) Keeps the surface of the eyeball
moist.

(b) Prevents bacterial infection and
safeguards the health of the eye.

* The excess tears are sent to the nose
by means of the naso-tear duct.



‘Suspensory
Ligament

Selerotic coat

Ciliary body Choroid coat

Crystalline lens :
i — Central pore
B o : ell t
Aqueous humour : ~ }.{Ri;;:;lspo :

Eye membrane

Vitreous hutour Blird spot

Figlire 13.12 - Internal structure of a human eye'

Figure 13.13 - A section showing the internal structure of the eye.
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Structure

Special Feature

Function Performed

Selerotic layer

White in colour. Opaque. The front
region of the cye is transparent. It 1s
known as the cornea.

Helps to maintain the
shape of the eyeball. The
cornea allows light to
enter the eye.

Choroid Has blood capillaries Provides nutrition to the
: eye.

Retina The external layer has a dull colour. Reception of light falling
Consists of light sensitive rods and on the retina.
cones. ;

Lens. Convex. Transparent. Focal length can |Light entering the eye is
be changed. focussed on the retina.

Iris Has a dull colour. Placed in front of Controls the amount of
the lens. Subjected to contraction and | light entering the eye.
relaxation.

Pupil Circular aperture in the centre of the | Light enter the eye

1118,

through this.

Ciliary muscle

A circular muscle connected to the
ligament around the edge of the lens.

Helps in adjusting the
focal length of the eye
lens.

Aqueous humour

Liquid between the lens and the
cornea. Transparent.

Helps to focus light on th
retina. -

Vitreous humour

A gelatinous substance placed within -
the eyeball behind the lens.
Transparent.

Helps to focus light on the
retina. '

Yellow spot
(Central pore)

Area with a dense collection of cone
shaped cells place on the retina.

Helps in sharp vision.

Optic nerve

Formed by the collection together with
nerve fibres that extent from the light
receptor cells of the retina.

Carries the impulses
revived by the retina tothe
brain.

Table 13.4 - The different parts of the eye and their functions.
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How does the eye
provide vision?

Light coming from an object in front of
the eye, travels across the cornea,
aqueous humour, lens and vitreous
humour and is focused on the retina. A
small inverted image is then formed on
the retina. The retinal receptor cells on
the retina get stimulated by this light and
mmpulses arise. When these impulses
travel to the optic sensory region of the
-brain through the optic nerve it becomes
possible to see and identify the object in
front of the eye. '

Protection of the eye

The value of eyes are felt only when a
person with eyes looses her or his eyes. It

" is therefore important that you protect

your eyes. Even though the eyes are by
nature, designed to be protected, injury
may be caused to the eyes due to various

- external causes. It is therefore important
to be alert about these and also about
‘optical defects.

Figure 13.14 - How an image forms on the retina

Assignment 5

With the use of suitable material,

- make a suitable three dimensional
model to demonstrate the forma-
tion of an image on the retina of
the eye.

Questions

4. The eye could be compared to a

camera. Explain this statement.

5. How does the eye differ from a
camera?

(279)



The Ear

The car is the receptor of hearing.
The ear is made up three parts, namely

the outer ear, middle ear and the inner
ear. The middle ear and the inner ear are

situated in a cavity made up of the
temporal bone. See Figure 13.15

Function Performed

Structure Location / Nature
Ear lobe Cannot be turned unlike in animals. | Directing sound waves to the ear.
External % A curved tube The hair and secretions of the
auditary * The internal boundary is the wax glands prevent the entry of
meatus tympanic membrane external substancs like dust
* Hair and wax glands are insects and girms.
situated on the wall
| Tympanic * A delicate membrane Vibrates according to the sound
membrane | waves entering the ear
Auditory % Articulated to one another Vibrations received from the
ossicles * Acts as a system of levers tympanic membrane are
- | intensified and transmitted to the
inner ear
Eustachian |% A narrow tube through which | Acts to equalise the pressure
tube the middle ear opens into the | existing inner to the tympanic
~ pharynx membrane to the atmospheric
% The end close to the pharynx is |pressure..
often closed (it opens up during
‘ yawing or when swallowing
something)
Cochlea % Takes the shape of a snail shell | The fluid inside vibrates due to
* Inside filled with a fluid and the vibrations reweived from the
has sound receptors auditory ossicles. Accordingly
* The auditory nerve arises from |impulses arise in the sound
the cochlea receptors.
Auricular * Consists of three tubes placed | Helps in maintaining the
atrial at right angles to each other equilibrium of the body
apparatus (semi circular tubes)
% Nerve fibres arising from this
join the audotory nerve
Auditory * Consists of nere fibres arising | Carries the impulses received
nerve from sound receptors from the sound receptors to the

brain
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Table 13.5 - Parts of the human ear and their functions.




ear lobe

_ Auricular atrial
apparatus

Auditor_y ossicles Cochles:

Auditory nerve

o
o

A

Tympanic
membrane

External auditory meatus

Eustachian tithe

Figure 13.15 - Internal structure of the human ear

Questions 4. State a reason that may be a cause of
g an ear ache in a person who has

1. Indicate by means of a flow chart the contacted a cold.

manner in which the sensations
regarding a sound wave entering the
external auditory meatus are trans-
mitted to the brain.

How do we hear?

You have now identified the path
traversed by an impulse arising from a

2. Why do ear of a person, climbing up sound wave. A sound wave directed by
a mountain or coming down a moun- the ear lobe, to the external auditory
tain get 'locked'. : meatus makes the air inside vibrate.

3. State two types of treatment that These vibrations are transmitted across
could be given to a person, whose the tympanic membrane and auditory
ears have got locked to escape from ogsicles respectively to the fluid
it. : contained in the cochlea. The sound

(281)



receptor cells in the cochlea are
stimulated by the vibrations in this fluid.
The impulses that arise then are
transmitted to the brain by the auditory
nerve.

Protection of the ear

The ear is an important sense organ that
should be protected. The insertion of ear
picks, match sticks and hair pins to
scratch the ear or remove wax from the
ear may damage the tympanic membrane
and the wall of the auditory meatus. The
mnfection of wounds formed during the
above actions may even spread to the
internal parts of the ear. This may even

result in deafness. Intense noise too may

cause, harm to the tympanic membrane.
Hence we must avoid using radio sets
and cassette players at a high volume.

Olfactory nerve

Questions

1.  Why is it that certain medicines used
as a remedy for infections of the
middle ear, are made to be inhaled
through the nose?

The N ose

The nose helps us to identify smells. It
should not be forgotten that many other
important functions too are carried out by
it. Here we will consider as to how the
nose functions as a sensory organ.

Actually the alfactory cells situated in the
top of the nasal cavity are the olfactory
receptors. These are modified nerve
cells. There are two groups of olfactory
cells within the two nostrils. (See Figures
13.6 and 13.7).

i
L
£

A\
S

through the internal naris

Through the nostrils

Figure 13.16 - The manner in which the smell of food influences the Olfaétnry
situated on the top of the nasal cavity. :
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mucous

Figure 13.17 - A vertical section of a
group of olfactory
receptors. The deli-
cate hairs situated at
the end of the nasal
cavity region and the
manner in which they
are embedded in he
mucous.

hair

How is a smell sensed or
felt? |

Only certain substances given out
volatile substances that is capable of
stimulating the olfactory receptors.. Only
a very minute amount of a scented
substance is necessary to stimulate the
olfactory receptors, This means, the
smell threshold is extremely low. When
the hairs in the olfactory cells are
stimulated by the volatile substances
given out from a scented substance. The

Do you know?

The olfactory senses in most
animals are very strongly deve-
loped. The sensation of smell in
dogs is sharper than that of
humans. This is why, dogs are used
to catch criminals.

resulting is sent through the nerve

impulses to the olfactory nerve. These
impulses, on been sent to the relevant
sensory area of the brain, identifies the
smell.
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The Tongue.

The tongue is the organ that helps to
identify taste. There are 4 primary tastes
sensed or felt by the tongue.

Sweet taste
Salt taste

Sour taste

S B O

Bitter taste

These tastes mix in various proportions
giving various tastes. You have seen your
mother tasting with the tip of her tongue
a little amount of curry, taken to the palm
of her hand. She does this to test whether
the salt content in it is sufficient. Can
there be a special reason for testing, for
salt with the tip of the tongue? Even if
you wash your mouth after a bitter
medicine. You will feel the bitter taste at
the base of your tongue for a long time.
What is the reason for this? '



Assignment 6

Suggest an activity to investigate
how the various regions of the
tongue are sensitive to the prmlary
tastes. Experiment it.

Record your observations in a
suitable way.

Compare your activity with those
of others in the class.

Questions

1. What are the important
things you should pay
attention to when doing this
activity?

2. What are the inferences you

arrive at?

_ How is taste felt?

Using a mirror, examine the surface of

the tongue. You will be able to see a

number of protrusions on it. Taste
receptors known as taste buds are present
on these protrusions. With the help of
figure 13.18 identify how a taste bud is
composed. :

taste - receptor

cells

bres

nerve

Figure 13.18 - A vertical section of a
. taste bud.
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The taste bud is formed by a number of
taste receptor cells coming together.
Taste-sensory hairs are situated at the tip
of taste-receptor cells.

When certain substances come in touch
with the taste sensitive hairs in the
various regions of the tongue they
become stimulated. The impulses that
arise then travel to the taste-sensory
region of the brain where the relevant
sense 1s felt.

Questions

When you drink tea, immediately
after eating sweet meats, the tongue
will not feel the sweetness of the tea.
What is the reason for this?

1.

Why it is that one does not feel one's
own body smell?

Do you know?

*  The sensitivity to taste is not
the same in various indivi-
duals. The reason for this
being the fact that they have
various taste threshold

values.

A grown up person has about
10,000 taste buds and a child

" has a little more than this. It
has been found that as one
grows older the taste buds
decrease.

Taste buds may get damaged
due to hot food or very acidic
or alkaline food.




%  When this taste-receptors and
the smell-receptors receive
the same stimulus conti-
nuously one may not feel the
taste or smell. This is known
as receptor adaptation. The
reason for this been the
decrease or complete stopp-
age of the rate at which the
impulses of the taste recep-
tors and smell receptors are
sent.

5. The Skin

The skin is the tissue that covers the
body. It is also the largest organ in the
body. A variety of functions are
performed by the skin. We will now
consider as to how the skin performs as a
sense organ.

Upper layer
of the skin

“Fouch reeeptors

GP' fée"’ mis
ekerpucy

warmth __
receptors

o

Earlier you identified that the skin can
receive five sensations namely touch,
pain, pressure, warmth and cold. The
nerve endings or receptors relevant to
these sensations are located in the layer
known as the dermis. Figure 13.19 show
the various parts of the skin.

Impuises arising in the particular
receptors due to a stimulus are carried to
the relevant areas in the brain where the
sensation is recognized.

Non-nervous coordination

Non-nervous coordination takes place
due to the chemical substances known as
hormones. Hormones are produced in the
endocrine glands. Hormones are released
direct to the blood from which they are
carried to the relevant places and co-
ordination brought about. The hormone

hair

Pain

Receptors

pressure
receptors

Figure 13.19 - A vertical section of the skin.



pituitary

Thyroid

Endocrine
glands of the

stomach ©

ncosae

*lslets of . Adrenal

langerhans of
the pancreas

LOvary

limited to the
female Repf‘Odllcﬂwg

S’Vggm

Testis
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Figure 13.20 - The main ductléss glands of the human body.

known as ductless glands. The human
body contains a large number of ductless
glands. Identify a few of them from
figure 13.20.

gets destroyed once its functioning 1s
over. As the secretions of the endocrine
glands are released direct to the blood
stream they are ductless. Hence they are
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The ductless gland

Hormone produced

 Influence of the hormone

Pituitary

Somato tropin (growth
hormone)

Controls the growth of the body.

Reduction of this during childhood
may produce dwarfs and an excess
secretion may produce giants. In

adults when secreted in excess may
bring about an abnormal growth of
parts such as the nose, face, hands,

| feet and fingers (Figure 13.21)

Thyroid

Thyroxin

*  Reduction causes simple goitre
(Figure 13.20)

*  Excess secretion causes goitre
thyroid (Figure 13.24)

Adrenal gland

Adrenaline

Prepares the body to act during an
emergency (Figure 13.24)

Islets of langerhans

Insulin

*  Maintains the glucose level of

the blood constant

Certain cells of the
testis X

Testosterone

*  Controls the secondary sex
characters of males

Certain cells of the
ovary

Oestrogen

*  Controls the secondary sex
characters of women

Table 13.6 - A few ductless glands, the hormones secreted by them and
their functions
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(a)
Increase in the secretion of the growth hormone during childhood results in
gigantism and decrease in the secretion of this hormone brings about
dwarfing.

(b)
An increased secretion of the growth hormone of an adult brings about

an unnatural growth of the face and nose.

Figure 13.21
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Figure 13.22 - Simple goitre due to deficiency of thyroxine.

Figure 13.23 - Goitre, resulting from excess thyroxine secretion is not
conspicuous but the eyes enlarge and protrude forwards.

(289)



Figure 13.24 - Thanks to adrenaline!
received the strength to save his life due to adrenaline.

Do you know?

An individual requires a very small
amount of iodine for a day. The
amount required for a life time is
less than a teaspoon. However the
influence it has on the individual is
immense. The daily requirement of
iodine is fulfilled by the crops
growing in the soil. However when
the iodine content in the soil is
reduced the amount of iodine in
the crops too is lessened.

Simple goiter is common among people
living in mountainous regions. This is
due to the deficiency in iodine in the
crops as a result of the todine in the soil
being removed due to soil erosion.
People consuming sea weeds and sea fish
get sufficient iodine.

Assignment 7

Collect information about iodine
deficiency using the booklet,
"what you should know about
iodine deficiency diseases," distri-
buted by the Health Education
Bu_reau to schools or any other
books.

1. What is the importance of
selecting salt as a remedy for
iodine deficiency?

2. What are the main things that
one should follow when
using iodine's and salt?
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What is meant by the
internal environment of the
body?

b

The environment around the body cells is
the internal environment of the body. The
tissue fluid around the body cells and the
- blood plasma around the blood cells
make up the internal environment of the
body. The tissue fluid is the blood plasma
that has diffused out from the blood
capillaries. The tissue fluid differs from
the plasma being free from proteins.

What is homeostasis?

The composition of the internal
environment should be kept constant to a
great extent in order to keep the body
cells and the blood cells alive and for
their proper functioning.

The maintenance of the intemal environ-
ment in a constant state 1s known as

Body cells

homeostasis. The maintenance of
homeostasis of a particular factor in the
internal  environment is known as
regulation.

How is the temperature of
the internal environment
regulated?

The normal temperature of the human
body i1s 37°C. This is the optimum
temperature at which all the chemical
processes responsible for the main-

- tenance of the human body are carried

out well. If the body temperature rises up
or comes down to a great extent the
individual may die. The body tempera-
ture too changes according to the
temperature of the external environment.
However the body adjusts itself to this
and maintains the temperature at a
constant level. The chart below indicates
in brief the actions taken by the body for
this purpose. :

Bleod
capillaries

Lymph
vessels’

Figure 13.25 - The manner in which the tissue fluid is located around the body
cells. The Iymph vessel collects the excess tissue fluids and returns it to the
blood system.
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13

The cellular respiration
rate reduces and the gene-
ration of heat reduces.

The blood capillaries dilate

and excess blood flows to
the surface of the skin
increasing the amount of
heat given out.

An excess of sweat being
given out and evaporated
from the body results in a
loss of heat from the body.

Normal body
temperature 37°C

Normal body

._temperature 37°C

LES]

. Rate of cellular respiration

increases and excess heat
is generated.

The amount of bloed

reaching the surface of the
skin decreases due to con-
traction of the blood
capillaries and the heat
loss is reduced.

The hairs and the insula-
ting air layer above the
skin thickens and the loss
of heat is reduced.

The friction resulting from
the shivering of muscles
(subjected to contractions
and relaxations uncon-
trollably)

(292)




When the external environment cools,

the reduction in the loss of heat due to the

contraction of blood capillaries and
increase in heat generation as a result of
the increase of cellular respiratory rate is
brought about by the secretion of excess
adrenaline from the adrenal gland.

The above mechanism takes place when
the environmental temperature rises or
gocs down slightly. However the body is

unable to adjust itself to high fluctuations

in the environmental temperature.

How is the glucose level of
the internal environment

regulated?

Glucose formed during digestion is

absorbed by the blood capillaries in the

intestinal wall and carried to the liver
through the hepatic portal vein. Within
the liver, this glucose can be subjected to
one or more of the four processes
mentioned below.
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% Utilised for the respiration of the

- liver cells.

* Converted to glycogen and stored in
the liver or in other tissues.

Converted to fat, and stored.

Enter the blood circulation through
the hepatic vein.

The concentration of glucose in the blood

.and tissue fluids is decided on how far

the above processes take place. For
example, the excess glucose that adds on
to the blood after a meal can be subjected
to one or more of the above processes. In
the case of a person who remains hungry,
the stored glycogen is being converted to
glucose. You have learnt earlier that the -
concentration of glucose is controlled by

1nsulin.

Study the diagram given below and
identify the manner in which the body is
designed to maintain the glucose level
concentration of the internal environ-
ment constant. This mechanism takes
place only when the glucose concen-
tration fluctuates slightly.



‘Secretion of excess insulin,

Glucose is converted to
glycogen and stored.

Glucose is co_nver’ted to
fats and stored.

Glucose 1s oxidized.

Normal glucose
conceniration in the blood
(80-90 mg of glucose in
100ml of blood)

Normal glucose
concentration in the blood
(80-90 mg of glucose in

~ 100ml of blood)

Secretion of less insulin.

1.

Glycogen 1s converted to
glucose.

Stored fat is converted to
glucose. i

‘The oxidation rate of

glucose lessens.

Questions

1. Administering excess insulin to the
. body can bring about fatal results.

Why is this?

2. Why is it that people living in very
cold regions should consume on

excess amount of food?
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How is the concentration of
water regulated?

The increase in the concentration of salt

| Really speaking, controlling the water -

in the blood is equal to the decrease in

the water concentration. The secretion of

excess of the hormone ADH from the

pituitary increases the excretion of salts
from the kidneys while the amount of
water that is given out from the body
‘along with urine becomes less. By this
means the water in the body is preserved.

balance 1in-‘ the body means the
controlling of the salt concentration of
the blood.

How do plants respond
towards stimuli?

In assignment 2, on investigations about
other organisms that respond towards
stimuli, recall again about the plants that
responded towards stimuli.

Activity 4
1. Arrange a setup such that light falls
only from one side, on some
'mung' seedlings planted in a
yoghurt cup. Keep such a setup for
about 24 hours and observe the
changes that took place in the
mung scedlings.

Layout a thick layer of cotton wool

of wood such that it will not fall
off. Keep this on a trough of water
such that the cotton wool will be
kept moist. With the help of pens
fix some 'mung' seedlings such that
their young leaves and roots are
directed towards various directions
and keep for a few days. Find out
the directions to which the roots
and stem grow. ]

Select a plant like passion fruit
which has tendrils. Select a tendril

- that has not started coiling and
while it is fixed to the plant rub
slowly on one side below its tip.
Observe what happens after doing
this for a few minutes. '

on the vertical surfaces of a block

4. Select 3-4 mimosa plants in which

the leaves have not drooped.

1. Touch the leaves of one plant.
ii. Bring a candle flame near the
leaves of another plant.

iii. Hold ammonia gas to the
leaves of another plant.

Record your observations.

Observe carefully, the behaviour of
the leaves of a few plants like
Katuru-murunga (Sesbania), Albi-
zzia and Thora and record your
results.

Select a plant grown in a glass box
such that its rcots could be
observed and keep a small clay
vessel containing water on a side
of the roots. Keep this for about 7-
" 8 days and observe and record the
behaviour of the roots (here the
plant should get water only from
the clay vessel).
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: i : - Plant / plant part
Activity Plant / plant part Stimulus reviewed Lt pan __par
iy o . response shown
| & ‘Mung’ seedlings light : stem grows towards
light
2 ‘Mung’ seedlings -
- stem gravity
root gravity
3 |Passion fruit tendril touch
4 Mimosa leaves touch
heat
ili. chemicals
-5 Sesbania (Katuru darkness
murunga) Thora /
Albizzia leaves
6 Roots of a mung water
seedling
Questions - production of hormones and their

1. What are the stimuli to which plants
respond?

Observations made on activity 4 shows
that plants respond to stimuli namely
light, touch, heat, water gravity and
chemical substances. In many of these
responses the cause for the movements
that took place in the plant parts were
mainly the hormones produced in the
plants. It has been found that plants too
can produce hormones like animals.

The practical use of plant hormones

Indole acitic acid (IAA) and Indole butric
acid are two plant hormones belonging to
the oxene group. The artificial

productive use in cultivation and
horticulture is very common.

They are used as,

1. Weedicides.
2. For the rooting of cuttings.
3. To get flowers and fruits quickly.

4. To get flowers and fruits during off
season. : '

5. To prevent the fall of leaves and
fruits off season.

6. To reduce blant growth (when
obtaining dwarf plants.
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Summary

*

Like animals, plants too respond to
stimuli.

The receptors and effectors are

connected by the nervous system.

The neurone is the building unit of
the nervous system.

The brain and spinal cord belong to
the central nervous systcm.

The peripheral nervous system is
made up of 31 pairs of spinal
nerves and 12 pairs of cranial
nerves.

The impulses rewieved from the
receptors are sorted out and sent to
the relevant effectors to bring
about responses, by the central
nervous system. :

The brain and spinal cord are
protected by a skeletal covering

~ and a meninge membrane.

The brain shows a division of

labour.

Reflex actions are a short term co-
ordination type that helps in saving
a life or a body organ. .

Some reflex actions are controlled
by the brain and some reflex
actions are controlled by the spinal
cord.

Receptors for vision are situated in
the eye.

Receptors for hearing as well as a
balancing organ of the body are
situated in the ear.

Receptors for smell are situated in
the nose and the receptors for taste
are located in the torigue.

Five types of receptors, namely
those for touch, pressure, warmth,

cold and pain are located in the

skin.

Non-nervous coordination takes
places by hormones produced by
ductless glands.

The secretions of the ductless
glands control various activities of
the body.

Maintenance of the internal
environment of the body in a
constant state 1s known as
homeostasis.

The body has the Ability to adapt
itself to regulate the factors that
influence the maintenance of
homeostasis.

Many plant-movements take place
due to the influence of plant
hormones.

Man has been able to produce plant
hormones artificially and use them
productively.
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Now you should be able to

* Distinguish among stimuli,
responses, receptors and
effectors.

% Explain the manner in which
impulses are transmitted from
receptors to effectors.

* Identify the structure and
functions of the central nervous
system.

% Explain the importance of a
reflex action and a reflex arc.

* Explain the structure, functions
and safety of the sense organs:
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Explain the manner in which the
non-nervous co-ordination of

‘the human body takes place and

the influence of a few ductless
glands.

Describe how the body
temperature, glucose
concentration and water are
regulated. '

Identify the responses shown by
plants towards stimuli.

Identify instances where plant
hormones are used practically.




Science and Téchnology - Grade 10
' Glossary
_ Chapter 1 - Force and Motion
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Newton’'s laws
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Endless belt
Endless Chain
Energy
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Gear system
Generator

Heat

Heating coil

- Immersion heater
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Cell sap

Cell wall

Cell

Celluar respiration
Cellulose

Central nervous system
Cheek cell '
Cholorophyll
Chloroplast
Chromosome
Concentration
Conducting tissue
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Cross section
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Dendrite

Dendron (Dendrite)
Diffusion
Dilatation

Division of labour
Electron microscope
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Epidermal tissue
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Function

Gene
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Guard cells
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Impulse
Intermediate neuron

Involuntary muscle
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Mammal
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Metabolic aclivity
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Motor nerve
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Muscle fibre
Myelin sheath
Nerve endings
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Spinal cord
Stoma

Striated muscle
Structure
Synapse
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Tissue

Triceps muscle
Unicellular
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Parenchyma cell
Pericycle
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Potometer

Reot hair cell
Root pressure
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Spongy tissue
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Homogeneous
Ignition tube
Tsotope

Mass number
Melting point
Mixture
Negative charge
Neutral

Neutron
Nucleus
Positive charge
Proton

Quick lime
Residue

Slaked lime
Stirrer
Sub-atomic particle.
Vapourisation

Volatile

Aqueous
Assumption
Balanced chemical equation

Bond

 Carbon rod

Chemical formula
Chemical reaction
Circuits
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Co-valent bond
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Dry cell
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Electrovalent bond
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Filament

Fused

Graphite

- In paralle]
In series
Inert gas
lon .
Tonic bond
Noble gas
Obscrvatien
Organic solvent

Product
Radical
Reactant
Reactivity
éoom temperature
Spark of fire
Stable
Triple bond
Uni co-valent bond
Unstable
Valency

Volume
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Aorta
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Arteriole

Atrial systole
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Auriculo ventricular septam

Basophill
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Biconcave
Bicuspid valve
Byproduct
Bleeding

Blood clotting
Blood glucose
Blood group
Blood plasma
Blood pressure
Blood smear
Blood transfusion
Bone marrow
Bone
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Chapter 9 - Photosynthesis
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Chapter 10 - Electric current
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" Anode
Cathode
Compass
Conversion
Domestic electric circuit
Effect
Electric cord
Electric heating apparatus
Electro magnet
“Electro magnetic field
Electrode
Electrolysis
Electrolyte
Electroplating
F]emingé‘ s left hand rule
Heating effect
Heating element
Insulated
Lines of magnetic force
Magnetic effect
Magnetic strength
‘Magnetised
Optimum temperature
Oscillation
Red hot
Soft iron
Right hand rule
Transformation

White hot

Chapter 11 - Effect of Electric Current
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Amptitude

Bell jar

Block of glass
Clamp
Compression
Convergence
Converging beam
Converging lens
Crest

Defects of vision
Deviation
Diminished image
Divergence
Diverging beam |
Diverging lens
Dust

Electric bell
Emergent ray
Enlarged image
Eréct image
Fixed focus camera
Flat surface

Flute

Focal lenght

Fog

. Frequency
gravitational potential energy
Hack saw blade
Inciedent rﬁy
Interface

Inverted image
Light
Longitudinal wave
Luminous object

Mechanical wave

Chapter 12 - Waves - Light and Sound
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Musical imstrument

Musieal scale

Natural vibration frequency

Note

Optical bench

Paper cone

Parallel beam

Path

Pendulum

Periodically

Pich

Principal focus

Progressive wave

Projecior

Rainbow
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Real image

Reflected ray
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Refracted ray

Refraction
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Visible spectrum
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Wave motion

Wave theory of light
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Dorsal root - eaddde Geo
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Nasal lachrymal duct

Nervous co-ordination

Non-nervous co-ordination

Odoriferous
Olfactory cell
Olfactory rcccpfor
Optic nerve
Orbit (of eye)
Ovary .
Pain receptor
Pancreas
Peripheral nervous system
Pharynx
Pinna of ear
Pituitary gland
Pressure receptor
Process (Projection)
Pupil
Receptor
Reflex action
Reflex arc
Regulation

~ Reproductive system
Response
Retina
rod (cells)
Saliva
Salivary gland
Sclerotic layer
Semi circular canal
Sensation
Sense organ
Sensory neuron
Simple goitre
Skull
Spinal canal
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Spinal column

S pinal cord

Spinal nerve

Spinal reflex
Spinal wall
Stimulus
Suspensory ligament
Tactile receptor
Taste bud

Taste receptor
Temporal bone
Testts

Threshold value
Thyroid

Tympanic membrane
U_ppcr.cyc lid
Ventral root
Vbnibfal column
\’cstibuie of the ear
Vitrecus humour
Voluntary action
Warm receptor
Water balance
White matter

Yellow spot
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This book is a gift from the Government to the young generation of our country.
Please use it carefully so that it could be passed on to your brothers and
sisters in the coming years.
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