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Describe thesmxtweaﬂd unctions of the nervous system. -
Describe the working of the ReRvbus system through o mode
_Ekplnm reflex action with an example. =

* Differentiate between voluntary and invniumﬂrg!.u": ions t
Define excretion. -

- Draw and label humnn numm-g system. = S
Describe the role of kichw.y in exeretion of waste *
Invastlgatt th'e pnssib[e causes oj.'the ma unctior '

In the previous grades, you hnve learnt about huw different cells
combine to form tissues, many tissues make up an organ and in turn organs are =
linked together to form organ systems which perform specific body functions. |
For example, the fullnwmg urgﬂn systems work within the human body;

-
In

[1.))

Nervous system
Respiratory Sgseem

Extretnry sgstem
Reproductive System

Circulatory System
Digestive system
You learned about the ‘human digestive and circulatory systems in the

previous grude Inthis unit, you will learn about the human nervous system and
the excretory sgstem
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Nervous System
If you touch a hot stove, instantly the
message is conveyed to your brain

_ | The brain of an adult human weighs

and the brain orders you to jerk your | between 1300-1400 grams.
~ Thi e The brain of a cat weighs about 30 grams

hand away. This happens within @ and dog about 70 grarms.

second. Similarly, when an insect sits | The brain of an elephant is ubn-t&OUﬂ

on your arm, your brain receives the | grams.

information and sends back a

— e - LG =N

stimulus for you, to jerk your hand or

to flick the insect away before it stings gl tral

nervous
you. How do these actions happen? : sinal cord | system
An organ system in the human body b | r:_. =t

which carries messages from one part N 2 = g = : ﬂ s
of the body to another and make us = S

feel and react to things and situations
. system

e :‘Tw:irin..ﬁ'i 0y ;-',-.mﬁ.ﬁmtﬁ .?r: 1"1;'-‘“ e

I

'is called nervous system. o A N nerve
The human nervous system consists of |
neurons and tissues 'ﬂ"iaf*fe@ulnte IR

LR ahald b i

1?'_ .;"! E "

[
1.|"|l

stimuli and rer.pﬂnse&. ThE nervous
system is o cumpiem ‘information
pmcesslng Wm that consists mainly

of the brain, spinal cord and nerves.
Our nervous system is divided into
two parts. |

1!

ey

(). The central nervous system (CNS). i r
(i). The peripheral nervous system (PNS).

ig 1.1 Humen nervous system

Science VIN
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Human Organ Systems .

- The Central Nervous System (CNS)

The central nervous system acts as a control center of the whole nervous
System. It comprises brain and spinal cord.

y- 1.. Thl' Bmiﬂ

~ The human brain is enclosed in a bany case called the cranium. An adult human
~ brain weighs about three pounds and consists of billions of neurons. Three
~ layers of connective tissues called meninges and the fluid present inthese layers

‘:'.;'-:1_; protect the brain. The brain can be divided into three main parts, called fore
~ brain, mid brain and hind brain.

Fore brain is the largest part of the brain, It consists of three main parts, i.e.
cerebrum, thalamus and hypothalamus. Cerebrum‘isthe top most and the
largest part of the brain. It is divided into right and left cerebral
hemispheres. The right cerebral hemisphere controls movement and
activities of the left side of the body, while the left cerebral hemisphere
controls the right side of the body. Cerebrum is the control centre of many
sensory areas like sight, speech, smell, taste and hearing. It is also
concerned with learning, thinking, intelligence, memory and voluntary
movements.

Inside the cerebrum, there is a small structure called thalamus. It acts as a
processing centre between the body and the cerebrum by receiving sensory
information like touch and sound and carrying them to the cerebrum. At

the base of the thalamus is the Hypothalamus, which regulates body
temperature, hunger and thirst, '

(b) Mid brain | |
It is the central part of the brain. Its basic function is to transfer information
and impulses between the fore-brain and the hind brain. This part of the

brain is associated with vision, hearing, sleep/wake and temperature
regulation. The mid brain also serves to control some reflexes such as

changing size of the pupil to control the amount of light entering the eye.
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A

i L — -\,'F ----.r 8 { 1] "'l
I [P | ML ER" |\ - | >crence VI
IL‘:"H' & AR AP e N



https://www.perfect24u.com/

an - Systems

Human Org
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Fig 1. 2 Section of skull showing different parts of human brali

"4

o

ol

(¢) Hind brain =

The hind brain consists of three parts, i.e. Cerebellum, Pons and Medulla
oblongata. & i |M

Cerebellum is the second largest part of the brain. It is mainly concerned
with posture, balance and locomaotion of the body. |
Pons is a.small oval structure present above the medulla oblongata. It
serves as a bridge for the conduction of impulses between the CZI"EbI‘UTI'I,
medulla oblongata and the cerebellum. It is concerned with the rate of

breathing, sleeping and also requlate eye movement and facial expressions.

Medulla oblongata connects the brain to the spinal cord. It controls &
heart beat, swallowing, vomiting, coughing, sneezing, digestiﬂ_n and &
breathing etc. Medulla oblongata keeps on working when the rest of the i

brain does not work. |

Science VIl
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Human ﬂrg:m Systems ’E-E

2, Tht Spinal Cord

The'spinal cord is an extension of medulla oblongata. The spinal cord is located

in the vertebral column. It is a tubular structure made up of bundles of neurons.

_ Its length may be different according to the height of the body. The spinal cord

} - connects the brain to the nerves that are found throughout the body. All the

:,3.% signals that go to the body or come to the brain pass through the spinal cord. If
"-f?

,ll

el

spinal cord is damaged, messages cannot move between the brain and the rest
of the body. This results in paralysis. - o e N
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Fig 1.3 Human spinal cord

The Peripheral Nervous System (PNS)

_ The peripheral nervous system consists of sensory and motor neurons, which
== are distributed throughout the body. Sensory neurons carry the impulses
~ from the receptors to-the central nervous system while the motor neurons
~ carry the messages from the central nervous system to the effectors (muscles or
-=-% glands). The peripheral nervous system consists of 12 pairs of cranial nerves,
~ which emerge ]‘rum the I:armn and mainly serve the head and neck. It also

. - 'Jx.l J""-" JJ, o) o JL_Lt_jl

o Y
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shivering is?

fellow students and teacher.

Neurons and their types

Brain has more than 100 _Billiun nerve cells, which are called neurons.

neuron is the basic structural and functional unit of the nervous system/
Aﬂ parts of the nervous system, i.e. brain, spinal cord und nerves are made

up of neumns)

i '.

ot

li.r

v 18y

Ir]‘ri

Can you think of an example of avoluntary response to shivering?
Think of more examples of voluntary and involuntary responses and discuss

Human Urgan Systems

contains 31 pairs of spinal nerves, which branch off from the spinal
reach the rest of the human body.

Ctnfru | nervous system

&; - Fig 1.4 Peripheral nervous ‘sgstem

[

-

MAUIEIE
. |...
F Al

cord and

When you feel cold, you start shivering. Can you identify which kind of a response |

rnth your § &=
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" Human Organ Systems
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Neuron Structure

A neuron consists of two parts, cell body and
axon. The cell body is thicker region of the | Brian of an adult man consists

of about 100,000,000,000

neurons.

neuron containing the nucleus and most of
the cytoplasm. There are threads like
projections on the cell body called dendrites. The axon is a long projection
that carries impulses away from the cell body. Usually a neuron has a single
axon. Fatty substances covering the axon, form a myelin sheath. Neuron

transmits messages in the form of electrochemical waves called nerve
impulses. A single nerve is the combination of many neurons.

Dendrites

| B

2 w r, g & Cell body
S
R\

NIUEIEUS!

.

¥

'

"'-._-_

Axo :
(the conducting Myelin sheath \
fiber) (insulating fatty layer that P 3
speeds transmission) - | 3 ¥ -
.Fig 1.5 Nerve cell or ﬁturun
| "o | Impulses may travel
Types u_f Neurons : as fast as 150 meter

per second or as
slow as 0.2 meter

On the basis of their functions, neurons are of three types.
i~

= (g) Sensory neurons per second.
- ’ e

Serp?mrg neurons carry nerve impulses from sense organs (ears, eyes, skin,
torigue, nose etc.) to the central nervous system.

i{(j*[’ i ﬁjﬂ E?:L"\_I;_l‘__i Science VHI
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i (b) Motor neurons

Motor neurons take ‘impulses away from central nervous system to

effectors (Muscles and glands).

(c) Associative [ Inter neurons
Associative neurons present in_the central nervous system, link the

and motor neurons. They analyze the messages fur proper responses.

- 3
Sensory neuron |
=t Y o W

’,:4-"""'-%-.._____.

Associative | Inter neuron

Mot ff ngmh

At Fig 1 6 SEHWH inter-neuron, motor neuron

.Wnrkmg oj' Nenrau.s ”‘nm

Sensory neuron

an Systems

sensory

Nervous sgstﬁ?’ Jj,m’ e

body junc:t:@%, Srfdtons AVF

~ the changes in ¢

~and produces respons®
changes. | |

* Any change in the environment -
(external or internal) that can | )

- be detected by a receptor to =L

initiate a nerve impulse is called R"‘""'" Effector

e VIt | - g =) [i i |h | -
i U\ *-J l*n S

stimulus (heat, 'Enld,- SHUH'&, Fig 1.7 Function of nervous system
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Human Organ Systems

pressure, waves etc) are the examples of stimuli. The special organs, tissues or
cells, which detect stimuli, are called receptors.

The sensory neurons carry the messages (stimuli) in the form of nerve impulses
from receptors to central nervous system.

The central nervous system processes the messages and transmits the nerve
impulses to motor neurans. The motor neurons carry the nerve impulses to the
parts of the body which produce responses. Such parts are called effectors.

Thé Rc_flu Action !)

én immediate and involuntary response to a stimulus is called reflex action;
hese are the sudden automatic responses of the body which are shown J‘nr
~ certain stimuli without the will of the persﬂn?uick pulling of hand just after
~ touching the hot object is a stimulus, which is réceived by the cells (receptors) of
~ the skin. A nerve impulse is created in the sensory neuron present in skin. The

. nerve impulse is carried by the sensory neuron to the spinal cord. The inter
' neuron of the spinal cord processes the impulse within no time and transmits
5 the impulse to the motor neuron. The motor neuron carries the impulse to the
arm muscles (effectors). The arm muscles €ontract and the hand is pulled back.
 The pathway of nerve impulses; which complete a reflex action, is called a reflex
arc. It consist of receptor, a sensory neuron, an inter neuron, @ motor neuron
and effectors.

Spinal cord message
(CNS) ts bratn

Sensory ne

Receptors =Heat/Pain
Receptors in skin

Effector = Muscle in arm | People blink about 15 times per minute.
During the 16 hours, when you are
awake, you blink approximately
14,400 times each day.

Fig 1.8 Reflex arc

representing ra_flu action.

h\]q ﬁﬁ]bé hd_:’, Ccience VHI
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Human Organ Systems:

N

Primary Actions are categorized into vnlunt’urg and invqluntnr

| .
actions. | | ,J\.'
. . - I u I.'J
[ e e '

. '_-_--—:'—_'- = - e : _ i
~ Voluntary Actions Involuntary or autonomic *cﬁuns
The actions performed under | The actions performed uncon&ciouslg. | 5
conscious control. You are|You have no consciousness of what} =
conscious of what you are doing. | your organs are doing. These involuntary | =
Your brain receives nerve impulses | actions are regulated by your aytonomic |
from the environment and | nervoussystem. N | |
analyses them for action. e - L aan |
= e - o ',f | |
Examples: Q& Examples: 'S | |';
] * You pick up a glass of juice. # Your heart beats. ir
. ¥ You clap hands while watching | * Your intestines digest food. \|
- cricket match. * You blink your eyes. : i
|i : -“‘3' . :d".‘ E
Ex S 4% X ==
cr oo | <\
Itﬂl’g ystem j =

Cells produce nitrogenous materials, salts and’carbon dioxide as by-products of) =
metabolic breakdown ‘of sugars, fats and pre ein&.\if these toxic wastes| |
accumulate in the bndg; .tﬁeg_ﬁmg cause damages.{he process n_f-rem%wing thel .
waste products fromthebody is called excretion\The organ system responsible 3
for this excretion is known as excretory system\The excretory system removes, -
non-solid wastes through sweat, urine and exhalation. .
The human exeretory system consists of one pair of kidneys and\associated
§

- gl

structures, i.e. two ureters, a urinary bladder and urethra.

Human Kidney \ 1 ¢ f‘

The human body has two dark brown bean shoped kid gti in the abidk minal | <f
region, one on either side of the vertebral column. The outer ! UI}T:E of kidney is' ||

]
.

e mm e e
b ey 4 o i o

convex while the inner surface is concave.

X e
E{'i{;-;\ _lﬂ 7 I" l'|,h B —1 )
(Y /)

'_@* f

' L\ "'..!'_m’
1!) SRS ~ Mf ;

e

%! "‘
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:.
Dorsal aorta 5 N
- .-I--

Ureter

Urethral lphlnﬂ:ur
Ureth

Fig 1.9 Human excretory system Fig 1.10 Internal structure of kidney

~ The tube, which arises from each kidney and-enters the urinary bladder, is
~ called a ureter.lt transports urine from Kidneys to urinary bladder. Urinary
" bladder is a muscular sac, which collects urine from both kidneys through
| ureters. From the urinary bladder the urine is released outside the body through
 afine tube called urethra.

| Internal Structure ‘of Kidney

" Internally, each kidney is divided into three region i.e. renal cortex, renal
" medulla and renal pelvis. Renal cortex is the outermost region. Renal
. medulla is the middle region and Renal pelvis is the inner area where urine is
drained. The urine from renal pelvis moves into ureter.

Nephrons

Nephrons are the structural and functional units of the kidney. Each kidney
has over one million nephrons. Each nephron has two parts. i.e. renal
corpuscle and renal tubules. |

. The first part of the nephron is called the Renal Corpuscle. It consists of two
= structures, i.e. Glomerulus and Bowman's capsule. Glomerulus is a cluster of
blood capillaries formed by the division and sub division of small arteries.

Bﬂmi EC,E') gm Science VI
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Human Organ Systems

Bowman's capsule is a cup shaped structure, enclosing the glomerulus. The
tube like structure of the nephron connected to the Bowman's capsule at its tip
is called the Renal Tubule. Urine is formed in these tubules. The renal tubule
consists of three parts. The first coiled part of renal tubule is called proxima
tubule. The next part is U-shaped and is called Loop of Henle. The third and last
part of the renal tubule is again coiled and is called distal tubule. The distal|
tubules of many nephrons open in a collecting duct. Many collecting ducts join &
and drain the urine out of the nephrons into the Renal pelvis.

Renal cortex

Renal cortex !'hluph'rn}l

Renal medulla
Renal pyrami

Renal column
Renal pervis

Renal papilla

Distal
:ngvnluﬂd
tubule

Collecting duct Proximal convoluted

tubule

Loop of Henle

Fig 1.11 Internal structure of kidney and nephron

Role of Kidney

Blood carrying nitrogenous waste materials from the body is brought to the
kidneys by incoming blood vessels called arterioles. Inside the kidneys, bloo
containing nitrogenous waste reaches the Glomerules. Here most of the excess
water and waste materials filtered from the blood into the Bowman's capsul |
The blood after losing waste material goes into the outgoing arteri le, which

Science VI Brlfj-l | PV‘) r;; :"':t,]i‘r \ 12
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Human Organ Systems W

ultimately with many other arterioles forms the renal artery. The clean bloed is
brought back to the main circulatory system.

The waste material and excess water pass into the renal tubule from the
Bowman's capsule. From here, the waste material and excess water passes
through the proximal tubule, the loop of Henle and finally through the distal
tubule into the collecting duct in the form of urine. The urine then drains from
the collecting tubules into the renal pelvis, which opens into the ureter from
each kidney. From the ureter, the urine is passed to the urinary bladder. From
here the urine is passed out of the body through the urethra. '

Blood Incoming
enters arteriole Blood

=
B

_- émmg .
Glomerulus

=
L™

Nl et T

e

:-:i'“* Glomerular filtration

= creates a plasma-like .
== filtrate of the blood.
e |
\ﬁ‘ Proximal tubule |
= g5 |

Fig T'I.11 Structure of Bowman’s capsule

i

T

= Get orpurchase a kidney of a sheep or goat from butcher’s shop.
“ Observe its outer structure and make its diagram on your notebaok.

% Cut the kidney into two halves.

" Observe the cut surfaces of two halves of the kidney with the help of magriifying glass
and draw the internal structure of the kidney in your notebook. |

Malfunctioning of kidney

The most important thing to remember about kidney disorders is that kidney is
- notasolitary organ. When your kidneys are damaged or not working properly,
~ other organs are alsa affected.

= WO REOR @L,,_LJ_ | Seisnce Vil
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Humen Organ Systems

Formation of stones in kidney
Sometimes kidneys do not work efficiently i.e. they cannot remove nitrpgenous
waste or salts from the blood properly. In such situations, the salts accumulate
in kidneys and form stones. Formation of stones disturbs the| normal
functioning of the kidneys and cause severe pain. Kidney stones may travel to
ureter or urinary bladder. The common causes of stones in kidneys are
excessive calcium salts in the food and uric acid, etc.

mn.u Cll y’ml

Hldneg stones stons

"“‘m&}\

Fig 1.13 Stones in Ridney asd urinorg b \ihiQ
Renal Failure |
Renal failure is the complete.or partial failure of kidneys to w\'}’k The main
causes of renal failure arelong term infections, diabetes mellitus and
hypertension. Diabetes mellitus is a disease in which sugar level of the blood |f
remains high. Hypertensien is a state of high blood pressure of the bady| Sudden ||*
blockage of blaad supply to the kidneys may also result in renal failure. Dialysis
and kidneytransplant are the treatments for renal failure.

Treatment qf Malfunctioned Kidneys |
Removal of kidney stones !

Small sized stones can be removed through urinary system by drinking more
water. Medium sized stones are removed by lithotripsy, which jinvolves
bombardment of shock waves on the stones from the outside. Shock waves
break the stones into small pieces, which are passed out of the body through
urine. Still larger stones need surgery for their removal.
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Uialysis

Cleaning of blood by artificial metheds is called dialysis, which is_done by a
machine called dialyzer. The blood of the patient is passed through the
dialyzer, which contains dialysis fluid. Blood flows through the tubes of the

dialyzer and the dialysis fluid flowing around these tubes remove the waste
materials from the blood. The cleaned blood is returned to the body.

SGI'I“PMMII membrane

Blood with Dialysate
waste
products

th g
A A 1 (selectively

' TR

L

3 permeable membrane)

-

ji:-
'..J._i.[: [ . = i

B — : ..

- .1, solution

% " Line from T Used dialysing ¥
:T'j:l ﬂﬂﬂrﬂmﬁ to vein _éh “I“ﬂug: 3 "
B gi | }E’ (containing | .
= Fresh dialysing solution” “eaend =558
ﬁ 3%1n3 excess salts)

3 | ‘
3 Fig 1.14 Dialysis process

g

|
L ST

Diseased kidneys

Kidney Transplant

In this method, a kidney donated by some

healthy person is grafted in the body of

the patient to replace the damaged

. kidney. The donor of kidney may be a Bladder
~ blood relative or any other close relative

_' having the same blood group.

Transplanted
kidney

Fig 1.15 Kidney transplant

i
:J: _|ll_]
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5 Human Organ Systems

% The nervous system carries messages from one part of the body to another
and coordinates body functions.
@ The brain and spinal cord are collectively called Central Nervous System
(CNS). _
@ Peripheral nervous system consists of a network of nerves, whichjconnect
the central nervous system to all the body parts.
# Neurons are functional and structural units of the nervous system.
# Sensory neurons carry messages from sense organs to the central nervous
system. |
& Motor neurons carry messages from central nervous system to muscles and
glands- ' |
& Inter-neurons are present in brain.and spinal cord. They form a link
between sensory neuron and moter neuron. T

# The actions performed under conscious control are called voluntary| |
|

actions

‘ |

# The actions performed without involvement of thinking process c]re called
involuntary actions.

% The system that. eliminates waste materials from body is c$lled the! -

excretory system..

@ Nephrons are the structural and functional units of kidneys. These have,

tubules where urine is formed.

& Each kidney is divided into three region i.e. renal cortex, renal medulla unq

renal pelvis.
& Accumulation of salts in kidneys results in kidney stones.
& Dialysis and kidney transplant are the treatments of renal malfunction unc*
failure respectively.

—_
o ee—r

BT A = & 5. 1
Lk ) il ==y B Lt

I-'.
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Humon Organ Systems “at

& Exercise

A. Fill in the blanks.

.. Human brain is divided jnto _é,/w"?"ﬁ parts.
ii. Reflex actions umﬂg‘i&ﬂ#espnn&a. :

iii. The u%‘nns which are performed under conscious control are called

V. Filtering of blood takes place in the %
v. Cleaning of blood by artificial methods is cal

WA, et S

B. Cheoese the correct answer jor each of the Jollowing s ements.
i. Sensory neurons carry messages towards: ) |
(@) muscles (b) muscles and glands
.;;_g (c) sense organs (Jf b{m‘n. and spinal cord
"3’ ii. The part of neuron which receives messages are:
q; (@) cell bodies (bY dendrites (©) axons (d) nuclei
F iii. Accumulation of salts in kidneys results in:
ﬁ; (a) diabetes  (b) hypertension ('c{ kidney stone (d) cancer
; iv. Medium sized stones removed by:
i ;::: (a) dialysis (i{H?ﬂTﬁtfipsE‘ (c) excretion (d) laser
E v. Renal failure can becaused by: A
= | (a) infections . () hypertension (¢) diabetes mellitus () all of these
= ; C. Give short answers of the following.

i. Define: (a). excretion (k). reflex action (e). neuron
ii. Skin'is also considered as excretory organ, why?
iii. Draw and label the structure of a neuron,
| iv. Differentiate between:
§ "' (@) REEEPIEITE and effectors.
: (b). Voluntary and involuntary actions with examples.
_ (e). Lithotripsy and dialysis.
| h v. Explain the central neurons systems.

o PO RCANE

srcience Vill
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T Human Organ Systems

D. Give detailed answers to the following questions. |

i.~ Explain reflex action with the help of an example and diagram.

ii. Describe the role of kidneys in excretion of waste.

iii. A person with kidney disease could be treated either by using g dialysis |
machine or by a kidney transplant operation. Compare the udsjlnntuges
and disadvantages of these two methods of treatment and how long |
does a transplanted kidney last. |

Using recycled materials, make a model showing the structure of kidney and outline :
the structure and functioning of a kidney tubule. | ! | E

Human Kidneéy Structure |
\ -

NOREORSALE

Scignce VI
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A
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UNIT D/ 8%
- ..="a-- .:. I_'-',b. t
M HEREDIYAND
| .
After studying Bhis imit, stm
w== Differentiate between mitosis and meiosis.
e Identify DNA and chromosemes in the cell diagram.
“ Define heredity and recognize its importance in transferring of characteristics
from parents to off springs.

ws |dentify the characteristics that can be transferred from pnrenfﬁu offsprings.
== === Compare characteristics related to ear and eye colour. |
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All living things reproduce to form new offsprings. In the previous grades, you s
have learnt the types of reproduction (sexual and asexual reproduction). In this 3
unit, you will learn about how the process of growth takes place through :
repeated cell divisions. You will also learniabout the process of transfer of traits 4
from the parents to the u;[fsprin.g_s‘ O ol

ot You may have observed that children usually have hair, skin or eye colour like one of their
5= parents or perhaps like one of their grand parents or some other close relatives like aunts
-5 or uncles. Have you ever wondered why this is so? Similarly, kittens born to a cat may
=k have many features (like the colour of the coat or eyes),which are similar to the parents.

=
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1=n—r . Heredity in Organisms

Cell Division

Living organisms consist of cells and
and multiply through cell division. A cell has to grow to its full size b
divides. Cell division is a process by which a parent cell divides into d

cells. There are two methods of cell division; mitosis and meiosis.

these cells have the ability to reproduce
efore it

ughter

Mitosis |
Mitosis is a process of cell division in which a parent cell divides in
daughter cells in such a way that the number of chromosomes in the daughter
cells remain the same as in the parent cell. The daughter cells s0 prﬂdi:uted are
genetically similar to one another as well as to the parent cell..This type of cell
division results in the increase of the number of body cells during grn'rvth and

development. |
|

to two

Melosis

Meiosis is the process of cell division in wh
daughter cells (gametes)
daughter cells is half to that of the porent cell. The gametes so prod
genetically different from one another and also from the parent cell.

Differences between mitosis & meiosis

ich @ parent cell divides il,htn four |’

in such a way that the number of chromosormes in the| =
ced are

Mitosis _ _ Meiosis |
Occurs in all somatic/body cells of an| Meiosis occurs in the germ ceilis ofan | &

organism. organism.

Two daughter cells are formed. Four daughter cells are formed.

Daughter cells have half the number

Daughter cells have a complete set
of chromosomes as compared to the

of chromosomes, identical to the

|

|

parent cell. parent cell.
The daughter cells are genetically The daughter cells are genetically
identical. different.

Invalves double cell divisions.

Involves a single division.
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Heredity in Organisms el g

-
]

o N\
“ _ @ 2 daughter cells

Fig 2.1 Mitosis Fig 2.2 Metosis

l Parant cell ) Parent cell
- ) DNA replicates

Chromosomes, Genes and DNA

Chromosomes are thread-like structures present in the nucleus of each cell,
The chromosomes are made up of Deoxyribonucleic Acid (DNA) and g
protein called Histone. DNA is coiled many times around proteins, which
provides structural support to the chromasome. DNA is made up of units called
~ nucieotides. The four types of nucleotides. are adenine (A), guanine (G),
~ cytosine (C) and thymine (T). DNA being heredity material, carries all the

-~ information from parents to offsprings.

R Sugar
= DNA has short segments called genes. = hnk oae
= These genes are transferred from parents B Bose poir
" to children and carry the traits of the s
parents to the offsprings..A Gene is the g
basic physical and. functional unit of
heredity. Genes occur in pairs. A pair of anine

genes control each heredity characteristic
(e.g. eye colour, height, etc). One member
of a gene pair comes from male while
other comes from female.

Fig 2.3 DNA
- acience TidRiv+ B ——

- —
% e s -, iy S _ai -
-L—".!" = e — = .

Humans have 23 pairs of chromosomes, hermit crabs have 127 pairs of chromosomes
elephants have 28 pairs, cats have 19 pairs and a carrot plant has 9 pairs of chromosomes
and one species of roundworm has only one pair.

B s —
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e Heredity in brgunisms

Nucleus

Fig 2.4 Chromosomgg, Geng'and DNA in a Cell

Heredity

The transfer of characteristics from parents to offsprings is called }'lereditg.
Chromosomes, DNA and Genes form the basis of heredity. Genes carry the i
traits or chumcteriisgqfq:tﬁﬁ parents to the offsprings. This is the reason that
siblings resemble one another and their parents. Plants grown from seeds, =
resemble their parent plant. Eye colour, hair colour, detached or uttc:{:hed ear| =
lobes, intelligence and height are examples of heredity churucteristics-"
|
|

inheritable and Non Inheritable Characters

The characters which can pass from one generation to the next generation are
inheritable characters (e.g. eye colour, height, attached and detached earlobesj &

: . I :
Intelligence) while those characters which are not transferred to next generation &

are non-inheritable characters (e.g. if a body organ of a person is lost or weakened
due to disease, this character is not transferred to offsprings. ‘ v

NOTEORS/\LE pamkd
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: genes control the production of brown
- pigment in the iris of the eyes. If the

=

. Production of very less pigment

| i

= g e

L T [y N

i

. detached earlobes, the person will

44

HETEdI'I.’IJ in Drgumsms : x =

Examples of inheretible characters in human

(a) Eye colour

The colour of eyes in an organism is
controlled by a pair of genes. The

genes work and produce more
pigment, the eyes are black.

results in light brown eyes. Blue, green
and hazel eye colours are developed
due to the production of brown
pigment in different amounts,

<+ What features are common to'you and your brothers and sisters? Make a list.
“* Which of these features are also present in your parents and grandparents?

(b) Detached and Attached Earlobes

Some people have ‘earfobes
attached with the sides of face
while others._have free earlobes.
This happens due t6 genes. When *
the genes cafry the characteristicof © :

not have earlobes attached to the
sides of the face. Some people who
have suppressive gene for this
trait, their earlobes are attached
with the sides of face.

Detached Earlobes Attached Earlobes
Fig 2.6 Ear lobes

23
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T Heredity in Organisms

@ Reproduction is the basic characteristic of all living things. It is the|process |

in which new individuals are produced which resemble their parents.

% In asexual reproduction, single parent is involved.

@ In sexual reproduction, both male and female parents are involved.

# Mitosis is the method of cell division in which a parent cellis divided into
two daughter cells with the same number of chromosomes as thqt of the
parent cell. |t takes place in the body cells.

¥ Meiosis is the method of cell division in which a parent cell is dwléied into
four daughter cells (gametes) with half the number of chromosomes as
compared to the parent cell. It takes place in‘'germ cells.

# Chromosomes are thread like structures made up of DNA and histone
protein and are present in the nucleus of the cell.

@ DNA is a heredity material carrying information from parent to offspring.

% Transfer of characteristics fromparents to offspring is called heredltﬁ

% A gene is a physical and functional unit of heredity responsible for various
traits in living organisms.

& Chromosomes, genes and DNA are the basis of heredity.

# Humans have 23 pairs of chromosomes.

& The characters which can pass from one generation to the next generation
are lnheﬂ‘tubh! characters (e.g. eye colour, height, attached and c{etuched
earlobes, h]:elhgence)

@& The characters which are not transferred to next generation dre non-

inheritable characters.

NORFORSALE
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Heredity in Organisms

& Exercise

A. Choose the correct answer for each of the following statements.
.. Living organisms have a set of characteristics that are truns_ferred from:
(@) environment (b) school

(c) parents~” (d) all of the these
ii.  Division of a cell into two daughter cells is calleds

(o) growth tb)~cell division (e) cell mhentgnﬁ& (3) cell death
| iii.Chromosomes are made up of: -\ )
(2) DNA (b) proteins {d/DNﬁ mﬁFPHIEn (d) fats
iv. Transfer of traits from parents to offsprings i ls  called:

@& heredity (b) reproduction {e) tre formation  (d) division

v. Eye colour in human beings is ctmtﬁﬁ“lle& by:

(a) genes (6) nucleus | (o) cytoplasm  (d) meiosis

III "',-d" .'

hir)

1 ':...:.'1 .

-
=
-
-
L
y
-

i B. Mach the words of colummA With sultnble wurds u_f cnlumn B

t; ':L__ FL_ _::' ;'_-:: A ‘ - - LDldmn = 3

L DNA - ;’ s Two identicﬂl duughter cells
Free earlobe ){ 23 pairs

> —— = ¢ - .

G . Mitosis - ' Gene :

[ Cﬁiﬁ(ﬂ'ﬁsnnﬁ in humans ' i Thymme =

[ . Adenine _ J ; HEI"ItﬂbIE churacter A

C. Give short answers of the following.

I. Define the following terms.
(a). Gene (). DNA (). Chromosome

- Where does meiosis takes place in the human body? How many cells are
pruduced from parent cell, when it divides by meiosis?

E [I\J{ Lﬂl*J ”“ E
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iii. Write any four inheritable characters and three non-inheritable
characters.

iv. How does the amount of pigment affect the eye colour in human
beings?
v. Explain heredity.
D. Give detailed answers to the following questions.
<3 Explain the need for the production of genetically identical cells.
ii. Write down the differences between mitosis and meiosis with the help of 8

diagrams. :
iii. Give any four characteristics of humans which dre affected by the

heredity. Explain any one of them is detail.

Search for some interesting and mjunnutwe jm:ts about heritable characteristics in
‘humans. Share the information with gowcl‘iermd class fellows.
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BIOTECHNOLOGY.
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Define Biotechnology. e
" Explain how DNA is copied and made.

Describe the relationship between DNA, genes and chromosomes. "

Define bacterium. : ‘

Explain how genes are introduced into a bacterium. X
List some biotechnalogical products used in daily life. P = _
Explain that genetic modification in different jmdgg@ iﬁ%eusf the amount
of essential nutrients. ' P

R

t.
: w
ﬁ .‘;

In the previous unit, you h-:__m_ Ieamt about
heredity and how basic traits.are transferred
from the parent(s) to_the 6ffsprings through

2 genes. |n this unit, gaﬂmll explore how DNA is
A copied and made_as well as the relationship
e between DNA, ‘genes and chromosomes. You .

will also Jearn how understanding of structure

of DNA led to the welfare of mankind.

The use of living organisms or their products

for the welfare of mankind is called
2t Biotechnology. The ultimate goal of this field
¥ is to improve the yield of products from living
i organisms by making modifications in their

| .DNA,

|
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Biotechnology
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Major break through in biotechnology

» ldentification of living cell and bacteria.
Discovery of:

Pre-20" century = small pox and rabies vaccines.

= artificial sweeteners.

= DNA and chromosome.

' _ a peniciilin
d, « 3D structure of DNA.
20" century = fabrication of artificial limbs. :
= cloning of first mammal (a sheep called Doliy).

e =

= vertebrate, invertebrate and bagterial gene&ne
sequence. . -

= completion of human genomesequence.
= sequencing of rice géﬁqmq;"inventiun of bionic leg.

\ | ="

DNA Repli:utinﬁ

As you studied in the previous unit, that DNA is the basic heredity material in
living organisms and is responsible for the transfer of characters from one
generation to the next generation,
DNA has a unique prnp%r;gﬁtu replicate itself. During the replication process,
the DNA makes similar copies of itself. DNA replication takes place in the||
nucleus during cell division.

21" century

Steps invii, af L NA replication

of the DNA molecule. The two strands separate from each other.

The first step in DNA replication is the unwinding of the double helical structure] -

In the second step, each of these strands produces a new strand using all the
four types of nucleotides present in the nucleus. In this way, one DNA molecule
produces two daughter DNA molecules. Each DNA molecule has jone new| =
strand and one strand of parent DNA. The two daughter DNA molecules are

the exact replicas of each other.

28 |

Science VIl
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Eiutezhnningg

original DNA molecule
Fig 3.1 DNA Replication

- Relationship between DNA, genes and ¢mmmma

- As you know from the previous unit that DNA, genes and chromosomes are
related to each other.

“ DNA is a hereditary material, whi¢h carries all the information from
parents to the offsprings.

3 * Gene is the basic structural

~  and functional unit of
heredity. Genes qceur in
pairs and are located on
chromosomes. Each heredity
character in_an organism is Gene
controlled byapair of genes.

+ Chromosomes are coloured
bodies present in the nucleus. e
They are visible as thread like DNA
structures. Each chromosome Fig 3.2 Genes
is made up of DNA, coiled

many times around a protein TN YO o
cﬂ”Ed his{:ﬂnﬂ'. In humnn E_E‘“S;_ EhE[E are more thnn one
thousand genes on o single chromosome.

- "1_,1|:'ﬂ|""|{|':' Ilr.Ilin.
—
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Bacteria (Singular Bacterium) Capside

Bacteria are unicellular organisms that Cell wall
do not contain a membrane bound Membra
nucleus. Each Bacterium has a single
chromosome present in the cytoplasm
along with an extra chromosomal DNA
molecule called plasmid which is also
known as vector. The plasmid can be
easily isolated from a bacterial cell and a
gene can be attached with it. Thus the
plasmid can carry a foreign gene into the
bacterium.In this way, plasmid acts as a
carrier of a foreign gene. Fig 3.3 Bacterium

Cutc

Introduction of genes into a bacterium

Genetic engineering is an advanced
technique in biotechnology. The
scientists select and isolate the useful
gene from one organism and insert it into
another organism, usually into a
bacterium. The organism that contains a

Whg dn scientists use bacteri
genetic engineering?

¢ Because it is very simple and ea:;g to
grow. It divides to form two

| . daughter cells within 20 rninute‘F
foreign gene in its cell is called transgenic | # |t contains plasmid which can be
organism. The inserted gene produces easily isolated and inserted |into | ©
the desired productsin transgenic |__another bacteriup. ; JB
organism. =

Process of introducing gene into bacterium ‘
The process oj gene introduction into the bacterium is as under: |

1. The first step is the identification and isolation of gene (gene of intLrest] |

from donor organism. !

DNA of donor urgunlsm |

TiiE
"':-:i"-u':""|1.'_l_" 1"-"':'.

—_—

2. An enzyme called restriction enzyme is used to cut the gene frnm the |

e —

T N Y Y ST

i |
i ]
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3. The isolated gene is then attached with plasmid DNA taken from a
bacterium. The attached gene and plasmid DNA are collectively called
recﬂmhi‘nant‘ﬁm

4. The-recombinant-DNA is then introduced into a bacterium, the
bacterium starts dividing and produces a bacterial colony.

Thus every bacterium.of the colony contains the desired gene and hence
they PFﬂdLICE the desired product (Protein).

Human cell Bacterium cell

DNA containing — & é_. ' lﬂ:giu‘l;::::‘
cimovadb o con \ j
el <7y \ o

dlilrud gene

mes insert human
géne into bacterium
plasmid

F'Ins:illd-‘ﬂit_ﬁ human gene is
intraduced into bacterial cell l

/ N\

/

Bacteria rlprndu:t rnpul . This creates
bacteria with the new racteristic.

..'l||. | o b

i Rl st A Sl i e

Fig 3.4 Introduction of gene into bacterium

N AORSALE
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Biotechnology in daily life | Science TidBit —‘1
The bacterium which takes inl the

Biotechnologqu has important role in our
99 P | recombinant DNA is called

dt:]ilg life. We are using different prnc%ucts-ﬂj genetically modified bacterium (GM
biotechnology. Some of the daily life | bacterium)or transgenic bacterium.

prnducts are:

—at

+ Bakery products, yogurt, cheese, bread and vinegar.

* Food crops modified by biotechnology.
# Different medicines e.g. Insulin for diabetes, Vaccines and antibiotics.

+ Biodiesel, washing detergents, sugars, plastics etc.

Genetic modifications
Genetic modification is the change in the genetic organization of an organism
using biotechnological techniques. This change can be produced by removal,
addition or modification of gene. This process is used.in crops to develop many 'I |
characteristics in plants, for example, increased productivity, im roved
nutritional quality, novel products and disease resistant. The organisms whose §i
genes are modified are called genetically modified organism (GMOs) or |
transgenic organisms. (- ¢ 1

Usefulness of geneti:d:jg modified organisms

(a) Micro organism r‘dgistnl';c:
By genetic mud&ﬂccﬁ_tgmj microorganism resistant varieties of plants can be §
produced such as Ring’spot virus resistant GM papaya, grown in Hawaii. |
Similarly, resgé%hers are trying to produce transgenic chicken that will be §
resistant to the bacterial infections that cause food poisoning. |
(b) Improved nutrition and quality of food

¢ Genetically modified sweet potatoes have been enhanced with Tuteins

and other nutrients.
# Production of better quality fruits and vegetables and increasi
- shelf lives are also due to genetic modification.

g their

Ceience VI
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* Genetically modified fish have genes that promote the production of
growth hormones. This results in growth enhancement in several
species including Salmonids, Carps and Tilapias.

® Microorganism resistant varieties can be produced through genetic
modification such as ring spot virus resistant GM papaya.

® Transgenic chickens are resistant to bacterial infections.

® Transgenic cows produce more milk or milk with less lactose or
cholesterol.

Application of Biotechnnlogg

- Four major areas in which biotechnology techniques are applied include
. agriculture, food production and preservation, health and environment.

: 1. Bintechnnlngg and agriculture

Biotechnology has played an Important role'in improving our agricultural yield.
Herbicides (weed killing chemicals) and pesticides (insect killing chemicals) are
used to eliminate weeds and insects and thus protect crops. Using
biotechnalogy, scientists insert: weed resistant and pest resistant gene into
- plants. Cultivation of such genetically modified crops improves the quality of
- crops and makes them safe for human use. Proteins in foods may be modified to
- Increase their nutritional
4 qualities. Proteins in
- legumes and cereals maybe
. transformed to provide
. the amino acids needed
~ by human beings for g
' balance diet. Biotechnology
' improves the taste, texture
© and appearance of the
4 food. The major crops that
. have been modified are
~ maize, wheat, rice, potato, Fig 3.5(a) Fig 3.5(b)

‘:3' corn and sughE{.n. Modified Corn Diseased Corn
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2. Food productiun and preservation !

In animals, high yield of milk and meat can be produced through biotechnology.

Similarly, the quality of fruits and vegetables can be improved by
introduction of better quality genes.

Fig 3.6 High yield producing cow Fig 3.7 Genetically mndiﬂed
3. Health froits end vege’tnb!es!
Biotechnology techniques are also used for curing diseases and imi::ruving |
health. Identification of causes of diseases;, production of medicines and
correction of genetic defects etc. are.the major contributions of biotechnology.
One example is the preparation of.insulin by joining its gene with a i:lusmid
(vector) inserted into the bacterium. Various biotechnology products that are
used to save lives include: |

Fig 3.8 Blotechnology products used to save lives

Science VIH ';.tl'}/';:}"—' I:/EJ& _‘h :: 1L3
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Biotechnology
4. Environment
Environmental problems like pollution, degradation of land and sewage water
are also resolved by using biotechnology. Microorganisms e.g. genetically
modified bacteria are used to treat sewage and garbage. They may also be
used to clear spilled oil. Microbes, which are used as bio-pesticides and bio-

fertilizers, are being developed by using biotechnology techniques.

Role of biotechnology in meeting the nutritional needs

Biotechnology plays a vital role in meeting the nutritional needs of human
- population. We can enhance food production and nutrition by improvements in
livestock and plants using different techniques of biotechnology such as tissue
1, culture and genetic engineering etc. Tissue culture is an important technique of
biotechnology. We can get the types of crops and other plants, which give more
production using this technique. Similarly, genetic engineering is used in
animals for better production of milk and meat. For example, Neeli Ravi buffalo
~ is produced for better production of milk.and Nancy sheep for production of
more meat. Such animals are very helpful in meeting the nutritional needs.
In short, biotechnology has a'great importance in human life. We can succeed
in meeting our food problems through biotechnology. B ok \{5\\;\ |
B . H-It_;- — g _1_

=
%

r

-
e

Fig 3.9 Genet caliy impruvsd pmducts
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& The use of Iiuing‘urgnnisms or their products for the welfare of humanity is

called biotechnology.

@& DNA is the heredity material and is responsible for the trunsfe} of |

characteristics from generation to generation.

t
& DNA replication is the process by which a double-stranded DNA molecule is ":
copied to produce two identical DNA molecules. )/ moke cul D E ..

% Circular DNA of a bacterium is called plasmid.

& Genetic modification is the change in the genetic organization of an _
‘ 1

organism using biotechnological techniques.
& An organism having a foreign gene (gene of interest) in its DNA
transgenic or genetically modified organism (GMO).

& Biotechnology has played an important role in improving agricultural i
products, helps in food production and preservation, snluing health |

problems and reducing envi ronmental problems. 0, M0
& Genetic engineering is the application of biotechnology in which
technologies are used to modifythe DNA of an organism.

& Tissue culture is unﬁnpaﬁgﬁt technique of biotechnology. We can get the s
types of crops and other plants, which give more production using this| &

technique. \
% Herbicides and pesticides are used to eliminate weeds and insects

prntect‘ﬁrgp's.

Biotechnalogy

'$:
i e

| r
is called |
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- ercise
| B

A. Choose the correct answer for each of the _fnllnwing statements.
. The additional circular pieces of DNA pr in bacterial cell are called:
=) RNA g3 chromatid ¢ plasmid {d) nucleotide

of humans is called:
fad biochemistry

- s} recombinant cell
i) recombinant plasmid

&) GM organism
@<} recombination organism

=) digestion
& fermentation

= B. Match the words of colmn
| Plasmid
[ Diabetes
~_Growth hormone
: Buuhle helix

ii. The branch of science in which living erganisms are used for the welfare
biotechnology €y microbiology - gdy genetics
iii. Plasmid and attached foreign gene with it are collectively called:

v The organism whose genes are modified is called:

v. A gene is inserted into a bacteria by:

% recombinant DNA
(d) recombinant chromosome

&) transgenic organism

ﬂ’_gﬂ of these

genetic engineeri ng
d) biodegradation

_____
e J T R P
S

Stimulating growth

Insulin

Y

GMOs

i. Define biotechnology.

—
-
.
-
-

.Bacfer'ium |
modified genes

C. Give short answers of the following.

il. Write some important products of biotechnology.
iii. What are genetically modified organisms?

NO RROR S AL
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iv. What is DNA replication? Explain. M
v. Draw a labeled diagram of bacterium.

D. Give detailed answers to the following questions.

i. Explain the process of introducing gene into bacteria.
ii. Describe the role of biotechnology in agriculture and health.

human beings.

1. Find out the method of making yoqurt.
{a) What is curd?
(b) Why is curd used to make yogqurt?

(€} Why is milk boiled before it is used to make yagurt?
(d) How does the yogurt taste?

(e) Why does it taste that way? »‘L
2. A farmer plans to grow corn in his field and then feed the corn to his cows, which h

i

raises to sell meat. How could the farmer use the biotechnology to pr$duce more

modified corns to feed his cows?

- g :_‘_J i . i i v-"'_-:h
= .4 - B . - - ™ .i
i 1 s | Y i - i i ! .
', | . - * ¢ ! : . - S T
- =T 2 \ & ! L == - 2 i
- j 5 > =] ] I

Corn field
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§ === Explain the sources, properties and harmful effects of air pollutants.
s List problems in human organ systems caused by air pollutants.
# Plan and conduct a campaign that can help to reduce air pollution in their local
environment.
ss= Explain the Greenhouse effect. A
% Describe the causes and effects of ozone depletion. \
w= Carry out a research to explain global warming and its likely effectson life on earth.
i Design a model to explain the Greenhouse effect. Expjgm*;he fjormation of acid
' = rain and identify its consequences on living and nonliving ﬁ_hfﬁgg;
- ww Define deforestation. e
. wew State the effects of deforestation on the environmenty, ¢
. "% |dentify human activities that have lofig-term qavarse consequences on the
- environment. B ¢
| #== Explain the importance of local and g}_ﬁbaljrﬂﬁﬁerﬁhtlnn of natural resources.
- "= Suggest ways in which individuals, organizations and government can help to make
. earth a better place to live. ’ : |

e

C Il wh ) Wit bout | CUr atmosphere consists of 78%
ﬂrf Hnu recall what yﬂu ave iearnt aobout I'Iitl’ﬂgﬂ'ﬂ, 21%5‘99“1 1%_ﬂfgﬂﬂ and
environmental PU'"L!.tl-Q“? In grﬂde v YOu | ather gases such as carbon dioxide.
have learnt about the definition of pollution, | What do you think, what will happen
kinds of pellution (water, air, and land), |to the proportion of these gases and
main sources'of pollution (smoke, sewage |®lements if deforestation continues

| , . : and more factories | vehicles keep
water, solid wastes, industrial wastes) and o . |

_ £2mitting heavy smoke?
measures to reduce the pollution.
In this unit, you will learn about air pollutants, their sources and harmful effects
on human organ systems and effects of human activity on environment. You
will also learn about the role you can play for the protection of the earth from
the hazards of environmental pollution. |

- t r - A -l. - - .- -
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Pollutants and their Effects on tha Environmerd

You will also study about the green house effect, acid rain, dejnrestatiln, globa
warming and the importance of conservation of energy. i | 3

Pollution

Any unwanted and undesirable change in the environment that affects ti:f
atmosphere and disturbs the ecosystem is called pollution. The j::lditiun
certain contaminants or pollutants to the environment is also called pollution,
Animals, plants, humans and all other organisms suffer due to pollution. The

major types of pollution can be categorized as follows:

pollution

Water pollution s Noise pollution

Air pollution

L% Land

e e
- a i - -...L_.
A'F I I A IIIII S

N+ @ At TR
L ey

Fig & 1 Tgp!s Dfpu::ﬂutic-r: ‘

Air Poliutants and their sougges | L3
Pollution began to be recognized as a serious threat during the industrial |
revolution of the 19" century. During this period, burning of fossil fuels in the

factories and industries led too high level of waste gases in the air} Like other
forms of pollution, air pallution has dangerous effects on the environment. |

During air pollution, harmful =9 e
pollutants_are released into the = (

air. Th:ese_ harm all living ah ﬂ’%
organisms. It may be man made g |

or natural. Carbon monoxide ’
(CO), sulphur dioxidé (SO,),
oxides of nitrogen (NO and NO.), i
chlorofluorocarbons (CFCs), etc, i
are the main air pollutants,
produced by human activities
and natural sources.

Fig 4.2 Smoke emitted from
therma! power ctation

Celence VI
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Factories smoke

e — = N, iy

Sulphur dioxides (S0,)

Sulphur dioxide (50,) is one of the main oxides of sulphur and is produced as a
result of various industrial processes. The key sources of SO, include coal and
petroleum, when they undergo combustion. Smoke released from thermal
power plants contains SO,. Further oxidation of SO, forms Sulphuric Acid
(H,50.), which is a highly dangerous liquid that damages many substances.

== . T s
ek Ak TR N ) S ] ! fr.f-%onmq ollutants

. ."I_:._ .'_-l‘-.i".':: . f_ = _1‘:'_|||E_: ‘-E.,'__'_J':EH‘-_:"'_'._: _L-\-. — - } .-_.L-E__‘lm--! P -

= e v I e L -"--"' ;

e —'-.—Ir—-—'_—. — ' ..
o TN TN - —

F —a

Fig 4.3 Air poliutants
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Nitrogen Oxides (NO)

Nitrogen dioxide (NO,) can be observed as
a brown haze above the cities. It is one of
the several nitrogen oxides which is the
most easily observable and the most
prominent air pollutants. Nitrogen oxides
are produced when coal and oil are burnt at

high temperature in industries and engines
of vehicles.

Carbon Monoxide (CO)

Sources of air pollutants
P Natural: decaying vegetation

r- Stationary: factories

P Mobile: vehicles

Sulphur diexide destroyschloroplast
in plants. As a result, photosynthesis
and the growth of plapts are

1 -

‘Carbon monoxide is a colorless, odourless, non- irritating but very p!fziscmuus
gas. CO is produced by the incomplete combustion'of coal and other fossil fuels.
Smoke released from mator vehicles ﬂn:;l industries is the main source cij carbon
monoxide. L |

- {
. 1
|

=)

Chlorofluorocarbons (CFCs)

Chlorofluorocarbons (CFCs) are the c;}mpnunds which contain chlorine, fluorine

and carbon atoms. These are the major cause of breakdown of ozone layer. As a
result, more ultra violet rays reach the earth. CFCs are used in gerosol pray, asif

cooling agent in refrigeratars, air conditioners and foam packing. On |eakages||
from these appliances CFCs enter the atmosphere and reach the ozone layer. |}

Harmful effects gfuir pollutants

1. Acid raine

Chemical reactions involving air pollutants can create acidic rain compounds
which can cause damage to vegetation and buildings. Acid rain can destroy ||
leaves of plants.

ZEuuuphl:ntiun

Rain can carry oxides of nitrogen to rivers and soil. This can cause abnormal ||

growth of algae in water bodies making conditions for other aquatic nr\gnnisms
very difficult to live. ‘

Science VIl mi@ru: [_I:a@'_—ri SZ_E_JE 1
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Pollutants and their Effects an tha Environment

4. Ground level ozone

Chemical reactions involving air pollutants create poisonous ozone (0,) gas,
which affect people’s health and can damage plants and animals’ life.

Prublems Caused by Pollutants in Human Organ System
(a) Eﬂects of Suiphur dioxide

Sulphur dioxide can cause

4

* %+ 4+

Irritation of eyes, nose and throat. ~

Breathing difficulties, pneumonia, asthma and chronie bronchitis.
Lungs cancer.

Respiratory _fﬂillire.
Cardiovascular diseases. |

Air pollution

Fig 4.4 Harmful Effects of Air Pollutants on Human Organ System

NOT

Soil
contamination

"1 -’"-:j--‘
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1 e

(b) Effects of Oxides of Nitrogen
Oxides of Nitrogen can cause
‘& Severe effects on lung tissues and damage them badly.
¢ Difficulty in breathing and respiratory illness.
+ Failure of heart. |

() Effects of Carbon monoxide

Carbon monoxide can cause

+ Damage to central nervous system and heart.

¢ Severe headaches, nausea, dizziness.

+ Respiratory problems.

+ Reduction in the oxygen carrying capacity of hemoglabin.

(d) Effect of Chlorofluorocarbons (CFCs) W

+ Chlorofluorocarbons are the main cause of skin ancer.

Plan and conduct a campaign thatican help/to reduce air pollution in your local

gnvironment. g

-—-'

Effect of Human thlatggtils on Human environment !

Generally human activities'such as use of vehicles, burning of fuels, aeroso I
sprays, fErti'lizers,;—rwgﬁtf"pm‘ducts, insecticides and deforestation are uﬁectinJ |

environment. Tmmﬂ&iuna can cause degradation of habitats and alsp result ir
the deple‘ti‘&ﬁf natural resources.

Green House Effect

When the UV (ultraviolet) radiations enter the earth, a part of it is absorbed by =
the earth and the rest are reflected back to the atmosphere. Some gases prese
in the atmosphere e.g; carbon dioxide, methane, oxides of nitrogen, watel
vapors, etc. trap a part of the heat reflected by the earth, causing an +’IEYEEI'SE i ',
the atmospheric temperature. This atmospheric effects is known as g eenhousg =
effect. The gases involved in the green house effect are called green hguse gase§. =

Scignece VIl I_;IJ@_LF I\ﬁ\@@ g"\:,'::"al ; _ :
E
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Pollutants and their Effects on the Environment ="

e.g; carbon dioxide, carbon monoxide etc.
An increase in greenhouse effect can lead to
global warming and climate change. Coal
burned in power stations contains carbon,
which combines with oxygen to form carbon
dioxide. Which is also a cause of increase of
carbon dioxide concentration in air. -

RSN 2

1 ] |r
S WE

Green house is a big room made of glass panels. It
provides a suitable warm environment for the
rapid growth of plants and vegetation. The glass
of the greenhouse allows the'sun’s heat to enter
and get trapped inside. The heat in the green
house is reflected back by the Earth. The glass
does not allow heat to go back, thus the green
house keeps the inside environment warm.

L .

#ﬁ"*h;;ﬁ?:u .n": ‘ o 1A

]
|
L4

\

Global Wurming

Global warming refers to the risein average §
temperature on earth. Due to human S
activities like burning ©f fuels; industries :
vehicles etc, the green house gases are J§
continually increasing in the atmosphere
and speeding up the green house effect. As
a result, the earth is getting warmer and
warmer this: phenomenon is known as 3
global warming. _
Global warming is causing the glaciers to g
melt at an alarming rate. The snow on & .

Polar Regions and the mountains melts Fig 4.6 Effects of global warming
 Jaster, causing floods and raise in the level of seawater. The climate of many
= regions of the world is also changing due to global warming. Global warming is
. aserious threat to the life on earth, especially to future generations.
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Acid Rain |
When the quantity of acids increase in the atmosphere, it leads to acid rain |
during rainfall. Acid rains are the result of excessive carbon dioxide, sulphur
dioxide. smoke and nitrogen dioxide in the atmosphere. When th'ét gases
come in contact with water vapours, acids such as sulphuric acid nitric acid etc. |
are formed. These acids make the rain water acidic. |

= =TS = -
« ey

Fig 4.7 Acid rain
Acid rain harms a lot of living and non-living things. For example:

+ Kills the aquatic life in rivers, ponds and lakes.

Destroys the leaves and bark of trees.
Corrodes the metals and stones used in buildings.

Damages the crops.

b 2
d
L 4
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rain, stone buildings are
corroded. This type of
dnm‘uge tc the stone

Structures and buildings is
called stone cancer.

Fig 4.8 Effects of Acid rain
Dépletiun of Ozone Layer

The word “Ozone” is a Greek word, which means strong odour. Ozone is a gas
made up of three oxygen atoms (0,). Ozone is formed when sunlight hits
oxygen molecules (0,) and breaks up them into individual atoms. These
individual atoms then combine with O, molecules and make O, or Ozone
molecules. The upper part of atmosphere has a fairly high concentfation of

~ ozone molecules, known as the ozone layer(Ozone sphere)

o . T e e '. o : e

Fig 4.9 Ozone layer depletion

ARUCAIYE
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The ozone layer protects us from harmful ultraviolet

(UV) rays of the sun. Chlorofluorocarbons (CFCs) | .
which are used in air conditioners, refrigerators, One chlorine molecule jrom
CFCs can destroy up 1o

spray, etc enter the air due to leakage from these 100,000 ozone molegules.

appliances. On reaching the ozone layer they break * ’
down the ozone molecules and thus cause depletion of the ozone layer. This

phenomenon of the ozone layer depletion is not only harmful to human beings
but also damages other organisms.

Deforestation refers to the cutting and removal of forests for hurnl.‘:m use.
Forests bring juwuruble characteristics to an area. Theysstop storms, soil

erosion and bring rain. Forests are the main source of timber, firewood, resins,
at for large number of plants and @nimals. However,

in the need for increased dermand for
harvesting. Human beings are
| |

Deforestation

gums, medicines and habit
increasing human population has resulted
firewood, construction and more area for

therefore engaged in deforestation.
Increase in trade and possibilities of exporting wood items like furniture etc. have

speed up the process of deforestation. However, the effects of deforestation are
more severe than just the loss of trees. Deforestation is affecting human life to a
great extent by bringing about ‘negative changes in the environment and

atmosphere.

L
gt i e e — T — - |
. (e I |74
L o P : il -
2 = ]

 Cerlence 11d DB
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| At least 25% of the
total area of o
country must be
| covered hy forests
but in Pakistan only
5% of the total
area is cuvi;a-red.

Science VIl
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_ P

Deforestation causes many problems some-of which are:
* Air pollution.

* Green house effect

¢ Destroy habitat for wildlife

* Global warming and Increasing sea level.

*  Soil erosion
* Less rain
* Sea animals dying.

B 4 o —

E Fig 4.11 Effects of deforestationfon wildlife

: Eﬂ:tts of human activities on wild Iife

. Humans are responsible for causing changes in the environment that affect

P'mare space on earth for our homes and
ife. We hunt and kill wild animals for our
€ fesources and habitats away from plants

~ animals and plants species. We take u

;&)
'1._

. cities. We pollute habitats of wild |

. pleasure. All of these activities tak
- and animals.

i Acﬁv_ity 3_ |

=4

Identify human activities that have adverse effe

e —

Conservation of Resources
~ Natural resources are derived from the

cis on the environment. |

protection and preservation of natural
~ conservation.

" Natural resources car. be categorized as follows:
‘g

resources in the environment is called

Renewable resources

A renewable resource is one, which can be used
recycled naturally. Examples are oxygen, fresh wa

repeatedly because it is
ter, solar energy, timber
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Pollutants and their Effects on the Environment

and biomass. Many renewable resources can be depleted by human use but
their quantity is not offected by human consumption thus mnintuihing a

flow.

Non-renewable resources

The resources like minerals and fossil fuels, which are not re¢ jengrated i

quickly are known as non renewable resources. The rate of formation of |

nonrenewable resources is extremely slow, they cannot be made uu[ituble ‘
|

once depleted. These resources need to be used up carefully. Examples are |

metal ores, fossil fuels (coal, petroleum, natural gas) and ground water in

certain uquifers. | |

| '

Conservation Measures |
' |

Resources can be conserved: | I |

* Indirectly through human population control and reducing pollytion.
+ Directly through conserving natural resouirces. ﬂ.

Saving the Earth | .J 1
We all know that earth is the only known planet with life on it in this universe. ;

We should respect and conserve all the natural resources we get from our earth,
not only for ourselves but also for auf future generations. We can save earth by
saving trees, natural vegetation, water, natural resources, etc. il
We should strictly follow ﬂ the possible measures to control environmental 'l
pollution and global warming. Everyone should plant more trees |in the |
surrounding areas.to ' ¥ o ﬂ’ }
reduce pollution ‘and the R
effects of global warming.
Ajforestation, reforestation,
recycling of used paper and
other natural products,
saving of natural resources
(minerals and fossil fuels
etc.), eiectricitg, water and
environment, should be
supported and promoted.

Fig %.12 Saving the Earth

NOT.EORSALE
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Pollutants and their Effects on the Environment s -
The following specific measures can be taken to' make the Earth @ better
F?‘rf:.‘-r'i.'* to live
s

Domestic and other solid wastes should not be dumped at open places.
* Use of bicycles for shart travelling, not only reduce pollution but also
good for our health.

Sulphur and lead free fuels should be used in vehicles.

Dispose off the garbage in time and in a proper way.

Sewerage water should be drained properly. |

Special filters should be installed in the chimneys of industries to filter
2 the dangerous gases and these should be shifted away from the
< residential areas.

| Trees should be grown along raad sides.

o * Deforestation should be avoided.

5 Recycling of waste material should be encouraged.

* & ¢ ¢

¥

,-!n

Fig 4.13 Dispesing off garbage

*
Prepare charts showing harmful effects of air pollution.
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|
on.

% Anyunwanted and undesired change in environment is called pollut
® The major types of pollution are air pollutmn land pollution,
pollution and noise pullutmn |

water

Chluruﬂuurucurbnns (CFCS] are main pnllutunts of environment.

% Due to green house effect, increase in average temperature of Earth is |
called Global warming. |l ;

% Chlorofluorocarbons cause the depletion of ozone layerin our utmuiphere |

% The air pollutants like sulphur dioxide and oxides oj nitrogen, get dissolved |
in rain water and cause acid rain.

% Deforestation produces changes in the weather, climate and disturbs the |
ecosystem. | - | i |

# Eutrophication causes abnormal grnwth of algae in water bodies making |
conditions for other aguaticerganisms very difficult to live. T"

& Human activities such as use of vehicles, burning of fuels, aerosol 'Pprugs,
fertilizers, waste products, insecticides and deforestation are ﬂ_ﬁecting
environment. N

# Renewable resource is one, which can be used repeatedly because it is
recycled naturally. Examples are oxygen, fresh water, solar energy etc.

% Nonrenewable resources formation rate is extremely slow, they cannot be
made available once depleted. These resources need to be used up
carefully. Examples are metal ores, fossil fuels etc.

NOFOR'SALE



https://www.perfect24u.com/

J

Pallutants and their Effects an the Environment

’ﬂrcise
“A. Fill in the blanks.

i, Dry air contains almost E*‘-"h percent of nitrogen.

ii. Ozonelayer ﬁltersuﬁqﬂﬂom sunlight.

iii. Rain can carry oxides of nitrogen to rivers and soil, which can lead to
abnormal growth of algae, this is called - { Qﬁx Ch i a‘f-f sWA 4

iv. W is a poisonous gas, produced by the incomplete combustion of
I'and other fossil fuels. | D e <l
v. Theword'Ozone’ is a Greek word meaning _St¥n#if

{1,

()

B. Choose the correct answer for each of the;g:;f::‘llldt_:_ﬁ'j statements.
i. Which of the following is not a greenhouse gas:
(@) methane :1~1£}~fgp?bun dioxide
() sulphur dioxide »éﬁ!‘?nitrogen
ii. The main reason _fnlr/incm@nswfin the amount of carbon dioxide in air is:
~ (a) plantation (k) deforestation (c) recycling (d) using CFC's
iti. The phenomenon which doés not lead to global warming:

{a) green house effects (), Ozone depletion
@ CFC's | (d) photosynthesis
iv. Ultraviolet radiations from sun that reach the earth cause:
(@) Respiratory disorder (b) Typhoid fever
© Skin cancer (d) Bronchitis
v. The source of all of the following pollutants is vehicle exhaust EXCEPT:
(a). Carbon mono-oxide (k) Carbon dioxide
CFC's (d) Nitrogen oxides

C. Give short answers of the following.

I What are the main air pollutants?

li. Name two greenhouse gases. Why are they called ‘greenhouse’ gases?
Briefly explain.

Hi. How can we conserve our resources?

By N0 FOR'SACE
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iv. What are the sources of chloroflucrocarbons?
v. Define deforestation and its effects. ,\JJ\;\/Q
D. Give detailed answers to the following questions.
i. Which human activities can cause air pollution? What are the negative
effects of air pollution?
ii. Why itisimportant to conserve the environment? Give two reasons.
iii. Define Global warming. What are the causes and effects of glopal & 3

warming?

‘l

ol

. With the help of your teacher, drow pasters as a part of a campaign highlighting | -
environmental concerns (deforestation, global warming,etc). e
2. Identify the role and suggest few ways of different organizations, the govern

and your own community in which technology can be used to keep
environment conserve, clean and green wiﬁFﬁﬁn‘cﬁf‘!ﬂ-'mmp%z for each way.

Global warming

O FOR'SALE
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. Define chemical reactions and give examples
. e R Explain the rearrangement of atoms in chemical reactions.
PTG Explain the balancing of a chemical equations.
Define the law of conservation of mass.
Identify the nature of a chemical change in various reactions. i
Describe changes in the states of matter in chemical feaction. i 8
Explain the types of chemical reactions with examples. o
* Explain the energy changes in chemical reactions. |
Describe the importance of exothermic reactions in daily life. 4

ti:]:E-,p
ST s V] A Ml e =D ST TR R T
O Ligaiey Eipl Rad pee sty S0
- Iy gt!ﬂ__"_ff"?._ﬁ*;'f ;%.__,. {FEI: .k:@t: ;_c“.-r.f >
A 1-1-,,"1 =104 3 e _Ir_l.[P.‘-HH. -

1 You know that pure substances are of two types; elements and compounds. An
 element is the simplest dnd pure jorm of matter and contains the same kind of
atoms while a compotind i formed by the chemical combination of two or
more elements. Iy this unit, you will study about chemical reactions, chemical
equations and its balancing, energy changes in chemical reactions, types of =

chemical reactions and law of conservation of mass.
Chemical Reactions and their examples

The process of formation or breaking of a chemical compound is called a |
chemical reaction.

During a chemical reaction, new substances are jormed which are different
jrom the starting substances. Those substances which combine with each other

are called reactants, while those substances which are produced as a result of
chemical reaction are called products.

Chemical reactions are not
SiE

T

T E 4 (e

only involved in various biological processes like
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Changes in states of matter

You know that matter is neither created nor destroyed during @
reaction. However, a chemical change may accompanied by a

water (liquid) is formed by the combination of oxygen (gas) and

['f'herrf c_ul_ R_encﬂuns

a change in
physical state of the reactants due to the rearrangement of atoms. For exumpg

chemical

Hydroger

(gas). Mentioning physical state with reactants and products is one q_‘f the ba

characteristics of chemical an equation.

2H,+ 0,, —> 2H0,,

Chemical equations

You know that elements are represented by symbols and chemical éinrnpnunj_s ‘
are represented by chemical formulae. Similarly, a chemical equation is t

representation of chemical reaction in terms of symbols and formulae.
In a chemical equation, reactants are written on left hand side and products gn

the right side of arrow. Arrow head shows the direction of equation.

For exumple:

AgNO, + NaCl . —> AgCl + NaNO;
| | l =
Reactants Products

Characteristics of a chemical equation

+ A chemical equation must be a representative of a chemical
+ Symbols and jurmulue of the reactants and products must

¢ Itshould bebalanced in terms of atoms of reactants and prugl
¢ It must show physical state of substances involved in cheminﬁal

reactions.

reaction.

e cnrre.é:‘r
ucts.

o Activiy 5> 3 S

Count the number of atoms of each element in the following chemical _f?

rmulae.

Science VIH

Sucrose. C,H,,0,, li. Calcium Nitrate. CalNQ,),
i, Ammonium Sulphate. (NH.,S0, iv. Potassium Chlorate. KCIO,
.v. Sodium hydroxide. NaOH
r'fl () (e)/R\ SR

c B

.I_
e,
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e

1
i
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Balancing of chemical equation

According to law of conservation of mass, matter is neither created nor
destroyed during a chemical reaction, therefore the number of atoms of each
element must be equal on both sides of a chemical equation. Various methods
are used for balancing of chemical equations but the simplest method for
balancing is inspection or trial and error methud{ The following steps are

~ involved in balancing of chemical equations.

v ...,U'_;'I_h':l_i.:‘: -

2

oo
o
""_-l

)
.'- :li:d

4

=

“ma
= |
-

3

- todouble the co-efficient of H,0 to balance Hydrogen atoms on both sidesj

Step I: Write unbalanced chemical equation. The symbol and formulae of
the reactants and products must be correct, |

Step II: Count the number of atoms of each elemerit on both sides.
Step lll: If the number of atoms are different on both sides, write the
required number as a coefficients of the symbols or formulae,

Step 1V: Work with one element at a times . '
Step V: Always start with a relativély small number.

Step VI: Start with atoms that-appear only once in the reactants and

products. Usually leave the di-atomic elements like nitrogen, hydrogen and
oxugen etc, until Iusy

Examples of Balancing Chemical Equations
_ Example-1 CBnl,ar_';:e, the following equation
CH+ 0, —> (€O, + k@ |
dentify the elements in the equation: C, H, O

SReactants Products
C=1 C=1 Balanced
H=4 H=2 Unbalanced
O=2 0=3 Unbalanced

You have 4 H in CH, at left side and only 2H in water on right side, so you need

CH,+ O, — (0, +2H,0 N

so LrnOT EOREGALE

Science VIl
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Chemiﬂl Reactions
W=

Now look at the carbon atoms. You can see the number of carbon atoms issame
on both sides.
Finally, check the number of oxygen atoms on both sides. You can see that the

number of oxygen atoms on left side of equation is 2 and 4 on right side, o you need
to add 2 as co-efficient of O, at left side to balance the oxygen atoms on both sides. |
‘ CH, + 20, —» CO, + 2H,0
Check your work, the final balanced equation is written as below:
CH,+ 20, — CO,+ 2H.0
_ Example-2 Balance the chemical equation:
Fe+ HO —» Fe,0, + H, |
You can start by balancing Fe atoms on bath sides of equation. There ié only one -

Fe atom on the left side while 3 Fe atoms on the right side. So, you hnj/e to add

coefficient ‘3’ with Fe at left side to balance the Fe atoms on both sides of the | |
|

equation. .
3Fe + HO — Fe,0. + H,
Now look at the oxygen atoms on both sides of the equation. As there is nn%

oxygen atom on left side and 4 a;?ggn atoms on right side of the equation. S
you have to add coefficient ‘4’ with H,0 on left side to balance oxygen atoms o |
both sides of equation. "

3Fe + f‘-ikw —> Fe,0,+ H, _
Finally, you have to balance the hydrogen atoms on both sides. As there are E j

hydrogen atoms on left side and 2 hydrogen atoms on right side. So, you have
to add coefficient ‘4" with H, at right side to balance hydrogen atomis on both
the sides.

" 3Fe+4H,0 — Fe,0. + 4H, i

Bﬁlunceﬂ the following chemical equations -
i. KOH + H,PO, — K,PO.+ H,O i. Na,PO, + HCl = NaCl + H,PO,
jii. Ba,N;# H,O0 = Ba(OH), + NH,  iv. CaCl+ Na,PO, — Ca,(PO,), + NaCl
v. NH+ O,— NO+ H0

SII::i_ill;;tll! Vil el A Ry ¥ m|@F ﬁaﬂgﬁﬂ
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Tgpes_o_f chemical reactions

Chemical reactions can be categorized into four basic types. However, these do
not cover all the types of reactions.

i.  Addition or synthesis reactions.
ii. Decomposition reactions.

lii. Single displacement reactions or Substitution reactions.
iv. Double displacement reactions.

Chemical Reoctions g " - r

i. Addition or Synthesis Reactions.

-
A -

These chemical reactions accur where two or more substances react together to

- form one product. They are relatively large in number. Addition reactions can
~ be symbolically represented as, i

) -

e

o — —

1 = \ X
A 2 o

B —_—

AB

— o e e - J

' Where A, B are th;a reactants and AB is the product.
Examples: S 4 O, —» SO,
2 sulphur  oxygen sulphur dioxide

2Fke + O, —/»  2Fe0
iron oxygen iron oxide
ii. Decompesition Reactions.

Decomposition reactions have one reactant which breaks up to from two or

more products. Usually, decomposition reactions are endothermic as they
~ required heat. Decomposition reaction can be represented as,

A‘ B Heat ol B

S o Scente VI
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Where AB is the reactant while A and B are products.
CaCO, — CaO + CO,

Exumples:
calcium oxide carbon dioxide |

calcium carbonate

Kclo, —> 2ka  + 30, |

potassium chlorate potassium chioride oxygen

iii. Single Displacement Reactions.
Such types of chemical reactions occur when a mor

a less reactive one from its compound.

-

e reactive element displaces

ﬁ.-l-

AB + C —_

L
 Where C is an element while AB is a compnund, C is'more reactive than A,

therefore it displaces A from its compound.

Examples: = Zn  + 2HCL —¢%) W, s+ InCh
zinc  hydrochloric acid hydrogen zinc chloride

INa + 2H0 ——» 2NaOH + H,
water sodium hydroxide hydrogen

sodium

iv. Double Displnuggnt.ﬂmctinns. .
Double displacement ¥ aetions involve the exchange of ions between twg

compounds. Doubledisplacement reaction can be represented as,

- m-m

A B EE-

\

Where AB and CD are reactants, they sp
and produce AD and CB products by exchanging their ions.

lit into ions when dissolved in water

Guomples: - MCE v el ~—— Nl =4 H.0 | ]
aci

NoTFORCALE
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CuSO, + ZnDr —3 ZnS0, +  Cu0
copper sulphate  zinc oxide Zinc sulphate  copper oxide
e s —
Complete the following chemical equations
= No +H, — e,

SR e SR geeo = .

¥ o N+ H ——» S e
; *  KOH +HCl ——» A

 Energy changes in chemical reactions :
Heat is either released or absorbed in almost all ch_ﬁt%i reactions. The heat
4 evolved or absorbed during chemical reaction is called heat of reaction. Your

y 4
—

- body temperature is constant at 37°C , because of biochemical reactions in your

]

5 il
.I:
L]

e WO FOR S/ 2

] 2.2 (9} ExoMermi® reaction Fig-5.2 (b) Endothermic réaction,

1L re@cfian

“Endothermic reactions.”As a result the temperature of the surroundings drops.
These reactions cannot proceed without addition of heat. For example, the
decompoasition of potassium chlorore and calcium carbonate require heat.

2KCIO; + Heat —»  2kCl« 30,
- CaCO, + Heat —» CaO + Co,

Science VI
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Chemical Rgni:;tmﬁs

-

Exﬁthermic reaction
“Exo” means outside and “therm” means heat, so exothermic reactions are

- those reactions in which heat is released into the surrounding. As @ resui?;, the

/' temperature of the surroundings increases. All those chemical reactions in
’ which heat is released during a chemical reaction are known as exothermic

,‘ reactions. The best example of exothermic reactions involve burning. |

Fig 5.4 Exothefmic¢ regction
For example ;

.. Burning of natural gas (methane). |
CH,+ 20, = CO,+2H,0 + Heat |
ii. Formation of ammaonia. |

3H,+ N; === 2NH, + Heat
Importance of exothermic reactions in daily life 1
Exothermic redctions are extremely important in our daily life
+ The life on earth is possible due to the exothermic reactions taking place

in the sun. |

¢ The heat released during respiration, not only keeps us warm but also
pmvides energy _fur our normal functiuns. '

+ We enjoy the warmth from the heat released by the combustion of
wood, charcoal and natural gos. |

+ The heat released by the burning of fuels is also used for cooking food, |

running vehicles and operating factories.

R EERETEIRRARE 64
NOTFRORSAEE" |
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Chemical Reactions

- % A chemical reaction is the process by which new substances are formed.
- & Mass can neither be created nor destroyed during a chemical reaction.

- & During a chemical reaction, total mass of products is equal to the total
' mass of reactants. |
- % Chemical equation is the representation of chemical reaction in terms of
| symbols and formulae.

. % Chemicalreactions can be categorized into four basic types.
- # Addition reactions occur when two or mo e stbstances react
“together to form one product. =% } ~
4 % In decomposition reaction, there is o

-

only-one reactant which must be a
~ compound. Which breaks dowriinto two elements or compound.
- % Single displacement reactions occur when a more reactive element
_ displaces a less reactive one from its compound.
- % Double displacement reactions nvolve the exchange of ions between two
- compounds. d -
& Heat s either released or absorbed in almost all chemical reactions.

~ & The heat evolved or absorbed during chemical reaction is called heat of
4“ reaction.
4 All those chemical reactions in which heat is released are known as
o exothermic reactions.
J & All those chemical reaction in which heat is absorbed are known as

endothermic reactions. 7
- % Thesimplest method for balancing is inspection or trial and error method.

*
.|
1
=
A

e ¥ 1) [—
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Chemical Reacti

’ Exercisé

A. Fill in the blanks to complete the following equations.

iy s RS+ 30
. 3H, + N2 — »  2NH;

ii.2Na + 2H.0 —» ENQGH;— Ho

v. NaOH - +. HOl ——»  fAE - + Hl
V. Mg+ e — MgCi ¥ |

B. Chnns: the correct answer for each of the followling statements.
. Substances on the left hand side of a chemical equation are called:

(a) electrons  (b) groups () products (dJ reactants
ii. The reaction in which there is prtig nml. reactants, which mus} be a |

c:;.?pnund is: |
(a) decomposition (b) displacement
(c) synthesis (d) double displacement

iii. Number of atoms of reactants is equal to number of products in a L '
balanced chemical equ.fnn - lq |
(éﬁ:lwuys [1

(a) sometimes (b) uﬁen (d) never

iv. The regg'tiﬁn between sodium and chiorine to from sodium chloride is:

(a) displace (b) decomposition reaction
addition reaction (d) double decomposition rveuTmn
v. Th'e--heat evolved or absorbed during a chemical reaction is called:

(y'e_ut of reaction (b) exothermic
(<Y heat energy (d} endothermic

C. Give short answers of the following. " |
i. What are the characteristics of chemical rea [
ii. Define chemical reaction and its types.

ST RORANE = « -

o g '
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Wi, Explain each type of chemical reaction with one example each.

. Exothermic reactions are very important in our daily life. Give two
reasons.

¥. What is a balanced chemical equation? Why chemical equations need
to be balanced?

D. Give detailed answers to the following questions.

. Explain the steps for balancing of chemical equations with two
examples.

ii. (@) Define Law of conservation of mass. Explain with the help of two
examples. '

®) When a pile of wood is burnt, the ash left behind is less as compared
‘to wood. How Law of conservation of mass is applicable in this
situation? S

iii. Define heat of reaction. _Dig‘-fefﬁntiute- between exothermic and
endothermic chemicalreactions; with examples.

(@) Make a list of teﬁ?é;ndéi;ﬁe;rﬁ;h: and exothermic reactions from daily life.
(&) Write any twenty balanced chemical equations is your copies. |
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ACIDS, ALKALIS ANI

v

After studying this unif; stidents w
- == Define the terms acid, alkali and salt.
= Describe the properties of acids, alkalis and saits.
«= Explain the uses of acid, alkali and salt in daily life.
== Define indicators. e "'“1;_;5“ - u g
~= Use indicators to identify acids, alkalis and neutral substances.. . | B
= Investigate the colour changes in the extracts of various ﬁ:_:_wgrs arm vegetables by | i
adding acids and alkalis. £ -

T = \

e —— g

Acids, alkalis and salts are three main cuf;egsries of chemical compounds. These|
have certain definite properties, :;phfa}gﬁﬁn guish one category from the nth.er §
The sour taste of many fruits and vegetables is due to various typ of acid £
present in them. The digestive flui s of most animals and humans also contain =
acids. Alkalis on the other hand are the chemical compounds that have bitter ===
taste and soapy ﬁmucﬁ Soap, drain opener and detergents gre some - S
examples of :;glgbéng;ggiﬂs the third category of chemical compounds. SalF i} S
formed by the reaction of acid and alkali. Table salt, potash alum and bakin g

soda are some of the examples of salts. In this unit, you will learn bout the
properties and usage of acids, alkalies and salts. You will also learn about their
identification.

3

Acid

The word acid is derived from a Latin word “acidus” which means snu-r. It *’.
defined as a substance, which provides hydrogen ions H' in aqueous solution.
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Acids, Alkalis ﬂnd Salts

Lemon
Vin egar (Citric acid)

(Acetic acid)

Tomate
(Oxalle acid)

(Fermic acid) "

;* Lactie acid G'".E.'q; ‘gid}

Fig 6.1 Acids and their sources

Apple
[I‘-F‘;npht rcid)

Ant

Physical properties of acids

Acids have following physical properties.
+ sour taste.
+ turn blue litmus paper to red.
# turn methyl orange to red.
* aqueous solution of acids conduct electric current.
# strong acids destroy fabric and cause burns on the skin.

- Chemical properties of acids

i. lonization
Acids give hydrogen ion H' when dissolved in water.

HCI —» H' + CI
HSO, —» 2H' + SO

ii. Reaction with metal
Acids produce salt and hydrogen gas when treated with metals.

Zn + 2HCl — ZnCl, + H,

ili. Reaction with alkalis

They give salt and water when treated with an alkali. This reaction is called -
neutralization reaction.

Sclence VI
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7

HCl + NoOH — NaCl + H,0
HNO, + NaOH —— NaNO; + H,0

iv Reaction with carbonates
Acids and carbonates react to produce salt, water and carbon dioxide gas.

MgCO, + 2HCI — MgCl, + CO, + H,0
CaCO, + 2HCI — CaCl, + CO, + H.,0

Alkali
Alkali is defined as a substance which provides

OH ions in aqueous solution. Examples of Wﬂtﬂgiﬁlt}ﬁb‘.ﬁnses are called
alkalies are, Sodium hydroxide NaOH, alkalies. All alkalies are bases
Potassium hydroxide KOH and Ammonium but all the bases are not alkalies.

hydroxide NH,OH etc.

Fig 6.2 ﬁlknli:s around us

Physical properties of alkalies

+ They have a bitter taste.
¢ They are slippery to touch.
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Acids, Alkolis and Salts

+ They conduct electricity when dissolved in water
* Strong alkalies damage skin and fabrics.
* They turn red litmus to blue.

* They turns colorless phenolphthalein to pink.

[ &

~

Chemical properties of alkalies
= . lonization:

Alkalies give hydroxyl ions OH, when dissolved in water,
NaOH — Na* + OH .

5 li. Reaction with acids: s e
= They give salt and water, when treated with n‘dd; ¥ 4
KOH + HCI — KCl+ H,0.
NaOH + HCl — NaCl + H.O
iii. Reaction with fats: ' @)
Alkalies reacts with fats to pmducesﬁup and glycerin.

Alkali + Fats ~—— Soap + Glycerin
Salt NV '

-

-
—

-
—
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Properties of sait

+ The agueous solution of salt conduct electric current.

+ Salt may be acidic, basic or neutral.

* The general formula of a salt is written as, B A._. Where B is basic ion, A
is an acid ion, n and m are the valences of acidic and basic iuni:.

Uses of acids, alkalies and salts

Uses of Acids ‘ |
Acids have a number of applications in our homes and industries. Some of the
uses of acids are as under:

0 S’
i. Vinegar contains acetic acid. It is used in pick'lﬁ and in many ]‘uqﬁ

preparations. A

ii. Lemon and orange juice contains citric qz,ﬁ:id.:C'it'-ri: acid is used in t*_ie T
preparation of fruit salts and as afood preservative. |-

i1, Acids have rndng uses in mdyﬁglr.]l\lm acid and sulphuric acid are used
in the manufacture of fertilizers, dyes, paints, drugs and explosives. |

iv. Sulphuric acid is used in gcmpumnes It is also used in manujacturing a
" number ej;;gm_hetic p@_ﬂh ﬁ |

V. Aﬂﬁlﬁ d_iﬁ!'u eg '.:ZF 1

e aqua regia in which noble metals such as gald
" and platinum can be dissolved. .
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Acids, Alkalis and Salts

Uses of alkalies

Some of the important uses of alkalies are;

i. Ammonia (NH.) is used in the production of fertilizers (ammonium
nitrate), in the manufacture of nitric acid and neutralize acids in the
petroleum refining.

. Aluminum hydroxide (AI(OH,) is used as antacid to reduce the acidity of
stomach. |

iii. Calcium hydroxide (Ca(OH.) is commonly known as slaked lime or lime
water. It is used for white wash neutralize the dcidity of soil and sewage
treatment. A

iv. Sodium hydroxide (NaOH) is commonly knownas caustic soda. It is
used in the manufacturing of soaps, detergents and cleaners.

| TNl |

L v. Magnesium hydroxide (Mg(OH). suspension is used as an antacid and
as a non-hazardous alkali to ﬁ“ﬁ;llt_‘:f}gﬂﬁzé‘ acidic waste water. It is also
\ used in toothpaste.

- | = :l: F .
-~ #Pa% NH, solution [

Fig 6.5 Uses of alkalies

e PO RSANE

WL ey =
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Uses of salts

Acids, Alkalis and Salts

| Sodium chloride (NaCl) is used as a table salt, preservative and in

industries for the manufacture of many sodium compounds.
ii. Botash alum (KAIS0,), 24H 0)is commonly used in water purification,

and as antiseptic for minor bleeding due to shaving.

iii. Copper sulphate (CuSO,.5H,0) is a very versatile chemical and is

extensively used in industry. In agriculture it is used as a pesticide.
iv. Sodium carbonate (Na,CO)) is used in the making of -gljss. soap

washing soda etc., and as a house hold cleaning agent and as water

softener.

v. Sodium hydrogen carbonate ©
used as an anti acid, in fire extinguishers and in bakeries.

vi. Magnesium sulphate (MgS0.,.7H,0)is commonlyknown as Epsom saltl/
It is used as laxative in medicine to ’

-

treat.constipation.

| —

Sodium nitrate

Sodium sulphate

Sodium citrate

Plaster of paris
(calcium sulphate)

Sﬂllhm_:hlnrldt

Science VI

Fig 6.6 Uses of salts

r baking seda (N@HCO.) Is commonly

.
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Acids, Alkelis and Salts
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Acid - Alkali Indicators

The most common method to get an idea about the nature of solution is to use
an indicator. Those substances which indicate the nature of a solution whether
acidic or basic by changing their colour are called indicators. A classic example
of indicators is litmus paper. Blue litmus paper turns red when it is dipped in
acidic solutions while red litmus paper turns blue when dipped in alkaline
solutions. However, both (red and blue) litmus papers remain unchanged in
neutral solution. The most common indicator is found on “litmus” paper.

"
a
&
i
— k
5 L |
i
TA

{;&tjays same

Blue turns red

Red I stays same

\/

= _:: ' L ‘-%:.M - ".E- - - ; -
Blue litmus paper turns red when Red litmus paper turns blue when
dipped in an Acidic solution dipped in an Alkaline solution

Fig 6.7 Use of litmus paper as indicator

o
B —
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Acids, Alkalis and Salts

e E——— —

Activity 6.1
Find out the nature of the following substances with the help of litmus paper

Red Litmus Blue Litmus Acid, Alkali,
colar color or Neutrdl?

Substance Tested

~ Table Sak Snlutmn 1

e — f—

L8
j'--___ s e

S——

{ Eﬂkmg Soda snlutiun I

S

l Sﬂap_s;}lutln; o ‘;T
- _H_gd;ogen Peroxide _
[‘I Shnmpun - ‘hl
_ e 4 :;
'.' Orange ..qu:e
Apple Juuze

\

e —

:J Sugar soi ution

Fruit and flowar qﬁtﬁ as indicators

¢ Beets:An alkaline solution will change the color of beet juice from red
to purple:.
¢ Black Berrles: Blackberries juice change from red in an acidic solution
to dark blue or violet in an alkaline solution. *
> CMMH.Cherrias and their juice are red in an acidic solution but turn
blue to purple in an alkaline solution

* Gmpn: Blue grapes change from deep red in an acidic solution to
violet in an alkaline solution.

cience I_\F r'i-' | =
- — N—I(}L I_:“ YN ‘L__‘lg
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Acids, Alkalis and Salts

* Onion: Red onion change from pale red in an acidic solution to green
in an alkaline solution.

# Petunia Petals: Change from reddish-purple in an acidic solution to
violet in an alkaline salution.

¢ Rose Petals: Rose petals turr from red to blue in an alkaline solution.

{'® “Activieg 62 3

]
I
Frepnrutinn of indicator from Hibiscus petals

Cut approximately 10 mature hibiscus flowers.
Remove the red petals.

Put them in a mortor and pour 6ml of ethanol or surgical ' ;
spirit.

Crush the petals with pestle in a mortar until oll of the liquid hos been extracted from the
petals. .

Filter the solution and you have the reddish indicator ready.

I It turns red in acidic solution.
\_ ii. It turns dark green (almost black) in alkaline solution.

e —

L MY e

1%
'y

[

Ln

_—l-"l--_'.'—-l--'-i.l.=|. b A wmal, Rl F 3 e, L
i =

The strength of an acid and base is measured by pH scale. pH is determined with the help
of pH paper or pH meter and then the value is compared with pH scale. The range of pH
scale is from O to 14. The pH range of acids is below 7 while the pH range of alkalis is
above 7. Seven is the,pH of neutral solution i.e. pure water.

Science VI
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Salts

Cﬂl’ hnuﬂg E:Id

Lemon juice

Tomato jl.l ice

Milk

Baking soda

Househaold ammonia

i Milk of Magnesia E

Seapy water

Drain cleaner

e —— ==

g

Fig 6.8 pH values of various daily use items
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Acids, Alkalis and Salrs

MR

% An acid is a substance, which provides hydrogen ions H™ in aqueous
solution, |

@ An alkali is a base that dissolves in water. |

@ An alkali is a substance, which provides hydroxyl ions OH™' in aqueous
solution. | |

® An acid is sour while an alkali is bitter in tast

@ An indicator is a substance which determines the nature of a solution
i.e. acidic, basic or neutral. =

% Acid turns blue litmus paper red. *J- D M

4 An alkali turns red litmus paper b]qé :

% Salt is formed by neutralization reaction.

& Strong acids and alkalies destroy skin and fabrics.

% The strength of an acid and baése is measured by pH scale.

i b

15, -; |_._'.. .‘-ln.' i ® Pl f;l'. [
: 3-.’1:‘."]'1—_?.!:;'.' |:h"'_‘!‘?5:1'_‘$__;..:‘. ad :'l'::--:&lhlﬁ LN

Z‘.’E‘:'.EJJI"_:.;L?- Ay

'k il

%

ol

ad)
R

4 pH is determined with.the help of pH paper or pH meter and then the
_j:éi value is compared with PH scale.
,:_4 The range of pH scale is from 0 to 14.

. % The pH range of acids is below 7 while the pH range of alkalis is above
| 7 P

".r;

. % Seven is the pH of neutral solution ie. pure water.
® Fruit and flower extracts are also used as indicators.

Science Vil
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Acids, Alkalis and Salts

t Exercise

A. Complete the following statement.
i, All alkalies are bases but all the bases are not gﬂg;gf{i ¢

5 An acid and base react to form salt and water and this reaction isjcalled | '

regh yali 2 abisw stad (s
iii. Acid give salt and WEH treated with metal. g
iv. NaOH reacts with HCI produting NaCl and Hi Q. -

v, 'Vinegur'cnniuinsg,(ﬁ"f'l C  acid.

B. Choose the correct answer for each of the following statements.

i. Which one of the following acids is used in.car batteries?

(a) HCI (b3 HNO, (@ HS0, (d) nong of these
ti. The colour of red and blue litmus'stays sgme in aqueous solutions of: |
(@) HC ® HNO, | /HSO, @ Nall [
iil. The alkali used ad an untgai@;d“ is: : : :
(a) KOH . ‘f/ ) CaOH). (&) NaOH my AIOH), . |
iv. W'hich.:“_'ﬁ 0 thefgﬂi'dﬁing?sults is used in the treatment of constipation:
(o) NaCl ‘i’MQ‘SG* (e) CuSO, (d) NaHCO, ”’
v. Rose pe ETUE in: | 5._
[.bf ﬁkﬁ i ution (b) acidic sahl_tidn_l
(c) salty solution (d) neutral solution

C. Give short answers of the following.
i. Define n‘gm;ﬁ__ifljiﬂﬁ_ﬁ:mreuctiun and give examples..
ii. Why CH,COOH s an acid? e

iil. How will quu.tdiffgrghﬁma between acid, n]_kﬂli__ﬁ__nd-sut‘r‘?

iv. Define acid, alkali and salt. Give two examples of each.

Ccience Vil
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Acids, Alkalis end Salts

e ;I-ﬂl‘-uﬂﬂ:‘ﬁ-"'_'_—_FEE T ey T e e

¥- Plaque is formed on your teeth. Plague feeds on the sugar left on your
teeth if you do not brush your teeth and produces acid. Why is it good
to use bicarbonate toothpaste and brush the teeth twice a day?

D. Give detailed answers to the jollowing questions,

i.  Describe the physical and chemical properties of acids and alkalies,
Give their uses as well.
li. What is a salt? What are the uses of salt? Give three examples of salts.

iii. Solution (1), Which has a PH of 4 is added to solution (2), Until the
mixture has pH of 7.

(@) What can you say about solution (1)?
(b) What can you say about solution (2)?
() What can you say about the mixture of T and 2?

1. Apple science! (Group work)
| Use acids, alkalies and salts fromeyour kitchen for an apple experiment far example
vinegar, lemon juice, milk of magnesia, baking soda, etc. Cut the apple in cubes and

place in each of these chemicals and find out the colour change of an apple cubes in
each of these chemicals and show your working to your teacher and class fellows.

2. Is it true to say that blackboard chalk is calcium carbonate? State a preof jor your
claim.

J
Science VI
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UNIT W/ s
FORCE AND PRESSURE =

After studying thisun.it,- studenfs will be &hl_aﬁn’;ﬁ = - -' :

won Define the term pressure.

me= |dentify the units of pressure. ::
s Explain hydraulics and hydraulic system by giving examples. *
w== Explain how gases behave under pressure. b

w== Describe the causes of gas pressure in a container. A

= === Explain the working of aerosols. -, = i s ;
. we= |dentify the application of gas pressure. " .

- w== Describe the term atmospheric pressure.
" In previous grades you have already learnt about the concept and definition of R

. force as “push” or “pull”. You have learnt about the effects of force with respect == :
~ to changes in position and shape of the object i.e. when a force is applied on

object it brings cibout change either in its position or in its shape. You krjow that

when you pull something you apply a force. Similarly, when push or press

something you apply a force. Can you give examples of the situations ir} which [ |
you produce or tends.to produce motion, stops of tends to stop a moving body | =

by applying “push™ or '“9&“"? In daily life you would have heard nhnuI the use
of term "PT@.U[@"' like gas pressure, blood pressure, water pressure etc. In thisjj NSRS
unit, you will learn about pressure, its relation with force and area. You/will also] 'R

learn about water pressure, gas pressure and their applications.

Pressure, Force and Area ' Bl S
The concept of pressur is related to the force and the area on which the for ceis i LS
exerted. Have you obs erved when you stand on a heap of sand, your feet s INK e

e into the sand due to jour weight (force). But if you stand on wooden plai %

~ lying on the sand, the plank does not sink into the sand, why? In the first case
:‘ Mt Fa = &, - ! R g
1 ¥ N T i = :ig" eV A ) A =
L I:.Dg‘-'l;:}l'v‘::ﬂ?f : "“r -f-']ﬂ ﬂ ol e/ '-.,Slﬁtm :"&.15 :
d Ly 1 FyE ﬂ-.,-,r": L i '-._.H -;__ . -"-_j :
| i ; : 4
A : | A
1 1 “
i I i ___-".'I'F:,_ {
I{m:_::—. y } . -
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Force and Pressure

the force of your body weight spreads over small area of feet while in second

case, the same force spreads over larger area of plank. We can say that in first

case the amount of force acting perpendicular on unit area is greater than the

second case. In other words, in first case pressure due to foree is greater than
' the second case. Thus, pressure is defined as “the amount of force acting
- perpendicularly on unit area of a body”. Mathematically it can be written gs:

= o

| Force
Pressure =

Surface area

Why do s_h&Pp blades of
scissors cut well?

If pressure is denoted by P, force by F and area b
can be written as:

=5 Pe .F_
= A

y A, then the above equation

- Units of pressure

- In System International Units the unit of pressure is called pascal, denoted by
~ Pa, The unit of force is newton (N) and that of area is square meter (m2), so by
~ putting these values in above equation we get:

Pa= ﬂz = Nm-2

In which positiond or b the block
exerts more pressure?

% Thus when one newton force acts oy
=

~ Perpendicularly on an area of one square | | -

ydraulic system is often used to
~ Meter, the pressure exerted will be one produce a large force by applying a

. Tascal (Pa). small force.



https://www.perfect24u.com/

Force and Pr

Hydraulics
The branch of science (physics) which deals with the transmission of fluid
pressure through vessel as a source of mechanical force is called hydraulics.

As pressure I defined as “the force acting on unit area, applied in @ dire;ptinn
pﬂrpendir.ular to the surface of the object”. So, hgdruulic pressure can be stated 3

L

as the force exerted by a fluid on unit area, anywhere on the surface within the ©
container. |

Pressure of fluid can be better understood with the help of Pascal’s principal.

Pascal's principle of fluid-pressure states that “pressure applied on'a lig id in
closed container is transferred equally in all directions throughout the liquid.”

i

Al
1
|

o m Py
1-““’

i

i T

=
Ill

g L'T']

o Ptl.-.ti'u";ti:j ?2 /

Hlustrate Pascal Principal

Apparatus: Plastic bottle, a thin iron nail, scotch tape T
and water "
1. Take a plastic bottle _
2. Make a few holes with a nail in the bottle at
different places at same height.
3. Closethe holes with the help of scotch'tape.
4 Fill the bottle with water and place it on a
table.
5. Remove quickly thetape from the holes and
observe the ejecting out streams of water from
the holes:. | |

Observation: Does the water eject out from all the holes with the same speed and préssure?

Yo 40 E N T

Hgdrnulit system

A mechanism (a machine or mechanical appliance) which works on the Pascal’s |
principle of fluid pressure and transmit force from one placeto another, is called §

a Hydraulic system.
Examples: hydraulic press, hydraulic brakes, hydraulic jack, hydraulic Iiﬁ etc.

Scignce VIl \‘] :J:'!: - rb- <) :J l.. 1 :
: S W@
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Force and Prassure

Hydraulic Press
Big pressing force

Hydraulic press is a machine which from a large piston
works on' the Pascal’s principle. It PO aT
consists of two cylinders, one of
- large crosssectional area and the
. other srnall cross-sectional grea.
Both thie cylinders are connected
~ withat.ube. Pistons are fitted at the
- openings of both the cylinders,
- which are filled with fluid (water, oil
etc.). When the small piston s
mov¢2d down with a force, it exerts
Pretisure which is transmitted
thriyugh the fluid to the larger
pis ton. The large piston moves up
ar d compresses the thing place over
- It as shown in-the figure, 7.13
W H ydraulic press is used to com;iress
~ ''uw cotton, cloths etc. into bdles.
. Fydraulic jqck'und;gzgdruulic it are

o :'.

*_q. f.hﬂwn in théﬁ‘gum?rﬁ*‘hb F!'!:’ 1.2 qurnuliﬂ Jack and
.:-;}1 _ al , i hydraulic hift

The brakes of vehicles work on the Brake booster
Pascal’s principle. In such ty2e of r
brakes when the driver plishes
down the pedal, the pressure is
exerted on the oil due to force
applied. In turn the oil transfers this
pressure to the brake of the wh eels.
The brake shoes or discs stop the
wheels by friction effect.

= -'_-h *

3

Brake master (
P

-.- :ﬂ-ln
d

cylinder )
Brake pedal

Fig 7 ?' Hyﬂ:.:ll..'in' bleuk 535-‘.1%:!!

KT ST o I
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Force and Pressure

When pressure is released from
the pedal, the springs pull back
the gprake shoes and wheels

again turn freely.

Water Pressure

Like other liquids water exerts |

F.

_‘\1

pressure due to distribution of
Fig 7.4 Application of Pascal's Law

its own weight, which acts in all

directions. Howeve
be further explained with the following activity.

r, this pressure increases with its depth. Wagter pressure can
‘ | 113

® Activity 7.3

Apparatus: Plastic bottle, a thin nail, scotch tape and water

Procedure:
1. Take alarge plustic bottle and make three holes with.o
thin nail on the side of the bottle at different heights.
2. Clése the holes by using scotch tape.
3 Fill the bottle with water and place it an/d table.
4 Remove the tape quickly from the holes.
Observations:
1. Note the distances of uh%ﬂrgdms coming out from
the hales. The distance of the lowest stream will be
the greatest. <4< N
streqm cOm out from the holes with angle of 90°.
1. Pressure of water (liquid) increases with depth
2. Pressure of water is exerted normally at

2. Note the.grgifﬁfeﬁch stream with the surface of bottle. You will see

the surface of the container.

Pneumatics: (Pressure of gases)

The study of behaviour of gases under pressure is called pneu i
because the force of attraction between

molecules of a gas are free to move
them are very weak.

Scienca Vil

NOTREORSAL
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Force and Pressure

- Causes of gas pressure : 2 9
E ~ Jg e

" When youfill a container with-a gas, the gas molecules collide with one ancther
~ as well as with the walls of the container, Thus they exert pressure on the walls

of the container. Experiments show that the pressure of a gas depends on its
quantity and also on its temperature. '

1. Inside the container. if temperature rises, the motion of the molecules
and pressure increases due to more collisions of molecules with the walls
of the container,

2. ®n increasing the quantity of the gas in the container, the number of
collisions of molecules will also increase thus increasing the pressure in
the container. You might have observed that tube of bicycle tyre bursts
if it is filled with more air or if it remains standing in hot summer

dnglightj
The molecules in a gas are not very close together so it is possible to squeeze

them together so they take up less space or volume. This is called compressing a
- gas. It puts the gas under pressure,

e e T

- Activity 7.4

Take two balloons. Inflate one‘of the 'balloons and
place it near fire. Take another balloon and inflate it
more than its capacity.

What will happen in both the cases and why?

= Robert Boyle, a British Scientist, studied the behaviour of @ gas under pressure.
~ Hestudied that the volume of a gas changes with the change in pressure under
* constant temperature. He concluded that “for a given mass of a gas, the volume
- of the gas changes inversely with the change in pressure at constant
temperature. In other words, if the temperature is kept constant, the volume of

- @ 9as in a container decreases with Increase in pressure and volume Increases
. with decrease in pressure.
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Force ond Pressure
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Aerosols

An aerosol is a suspension of tiny liquid
particles in a gas enclosed under pressure
and released as a fine spray by means.of @
propellant gas. An aerosol spray is a €an
bottle, containing a liquid inside sealed and
fitted with a hollow tube that acts as @
hydraulic press. When knob is pressed, it

exerts pressure inside the Bottle and liquid is sprayed out in the form uf aerosol.
| |

et

In most qerosols CFCs were used as propellants. Now CFCs are bonned bel:ause the

Fig 7.6 Aerosol Spray

deplete the Ozone Lﬁg er

Fill a glass completely with water and place a thin card board over
-+« mouth. Invert the glass pressing the card board firmly to the rim.
When the hand is removed, the cardboard will remain in position,
preventing the water from run ning out. Discuss why this happens.

NOPEORGCANEN * =

S —

= —a —

Seience Vill

|

| :

| .
|



https://www.perfect24u.com/

s/

-

.~ Forze and Pressure

Atmnspheri: pressure

1g3 _ b1 k Do you know?
Air is a mixture of gases. Air is found all :
around our earth. The area qll around the

= _ earth that extends to g height of few hundred
~ kilometers is called atmosphere.

around us at the ground level js
about 100,000 Pa or 1 OOKPa.

Atmosphere is made up of nitrogen (78%), oxygen (21%), carbon
. dioxide 0.03% and 1% rare gases (neon, krypton, xenon). Water vapours and

- dust particles are also part of our atmosphere, Atmospheric pressure acts in all

~ directions. It decreases with increase in height from the Earth’s surface.

- The atmosphere because of |

its weight exerts q pressure

on the surface of the earth,

- which is called atmospheric

- pressure. -

- Atsea level, the mean density

~ of theair is maximum and the LR R 250, |

- atmospheric pressure is SHEEEECENR

maximum. As we goup from = | |

the sea level, the density of S

- the air decreases. Air pressure 2

~ at Peshawar will be greater PHgiTsd Ai'"""“”'?hm A

- than in Murree, Why? N e

high altitude
f lower pressure

=

How are air pressure, altitude
and temperature related?

Barometer is a device which is used for the
measurement of atmospheric pressure.

——

Application of gas pressure

There are a number of
which are given below:

[{@:': RELL Vi . Science Vil

applications of gas or atmospheric pressure, some of
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1 Air motion is caused due to difference in air pressure.

Farce anﬁ Pressure

2 Wheels remain inflated because of gas pressure and traffic keeps

flowing on the road.
3 Insecticides and pesticides are sprayed

of gas pressure.

& Syringe s filled due to gas pressure.

height?
+ How canyou

@ When pressure is exerted on parallel hy

same time?

Science VI

- F i

| Liquid being

pushed up straw

& What do you say, when the number of molecules in th

increase the water pressure in the tap in your kitchen?
draulic pistons, do they start exten

& Why mercury is used in a barometer, instead of water?

NOTFORSAEE

Pressure less
ﬁjﬂ.ﬁ-._\'“ﬁoﬁﬁ:ﬂc pressure

through spray machine because

When we /drink
through a straw, the
sucking action enables
the water tp come
through the straw into
your mouth due to

atmospheric pressure.

e atmosphere decreases with

ding at the{i
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Force and Pressure

% Pressureis the perpendicular force exerted on a unit areq of a surface.
& Inhydraulic System, the force is transferred from one place to another with
. thehelp of aliquid, - =
. 4 The study of behaviour of gases under pressure is called preumatics.
. @ When we increase the temperature of gas, it increases the movement of
| the molecules which results in an increase of pressure. ,
By Aerosol is a suspension of tiny liquid particles dispersedin a gas present in a
~ closed contairer. = I | v
% Atmospheric pressure is the pressure exerted'on the surface of any objects
by the air, N N X

- The unit of pressure is called pascal, denoted by Pa, The unit of force is
- newton(N)and that of area is square meter (m2), 3
% Hydraulic press is a machine which werks on the Pascal’s principle.
- % Atmospheric pressure acts’in all directions. It decreases with increase in
' neight from the Earth’s surface:
@ Atsea level, the m;&cfn;'ﬁEnsfty of the air is maximum and the atmospheric
pressure is maximum. |

- % Hydraulic pressisused to compress raw cotton, cloths etc. into bales.

-
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Force nfpr:l Pre_.ssure

a Exercise

A. Complete the following statement.

. The study of the behavior of gases under pressure s called {ff
ii. Thetransmission of wthruugh a liquid takes place in ther-lgdruuii
. press. _

iii. The pressure at any point in aliquid depends upon #ﬁ_ }
iv. TheSlunitof areaispm 2 . | | |
v. Athick layer of air around our earth is called ngﬂ

B. Choose the correct answer for each of the following statements.
i. The formula of pressure, P =

@FxA O e~ @FxD
~ Which of the following is not a rare gas?

(a) Krypton b) )(enpn | () Ozune"/ (d) Raden
i, A syringe gets filled due to: |

(a) air pressure =" (b) Water pressure

{e) vapour pressure {d) none of these
iv. Atmospheric pressure at Peshawar is than Murree:

(a) ﬂfﬁgfwf ." ; m,snrnetirnes equal (¢} always equal (d) less
v. Experiments show that pressure of a gas depends upon:

(a) quantity and temperatureV” (k) _::ltrnuspheri: pressufe
{¢) quantity (d) temperature g

C. Give short answers of the following.
i, Explain the relationship between force, area and pressure.
ii. Write a note on Pascal’s principle with examples. |
lit. Define pneumatics. How it is related to the force of attraction between
gas molecules?

= S s L
'r:', q"*.'.r‘i"lwh”.”'f,." +_
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Step-2

£= Step3.

Force and Pressure

Iv. What are aerosols? Write down the
Y.

P S

applications of gas pressure.
Relate the height from the Earth's surface with the atmospheric pressure.

D. Give detailed answers to the following questions.
= i_(a) What is pressure? State its S| unit.
E (b) What are the causes of gas pressure?

What is a hydraulic press? Write its application.

Define atmospheric pressure and how it's value changes with the
height from the sea level. '

(Balloon Rocket)

You will need

One latex balloon (any colour)

One plastic straw _

A long string N

Tape | ’

Slide the string through the straw and secure both ends of it to the walls so that

the straw is hanging about the floer.
Blow up the balloon and*hald the base closad with your fingers so the air does not
escape. S & _

While helding the base of the blow up balloon, tape it to the straw, then let go
and watch ydur balloon rocket fly!
rind oL How/does It Work?

Science VI
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Define a physical
Apply the prefixes

Interconvert smaller uni
Select and use measurin
units in daily life.

is desirable for scien

Interpret |
inverstigate why it
Measure the yolume

.Intmdn-

life. They play an imp
world. In this unit, Yo
e, mass, time etc.

yvolum

quantity with
milli, centi and kilo

examples.
and interpret the units.

+s and bigger units.

q instruments.

rists O USe the Sl units In their work.

of liquid by reading correct meniscus.

—

' of which phgsicul
remnent is necessary.

nly. They are also part of our daily

le in describing and understanding t
the physical quantities e
ts in system internay

d to science O

ortant ro
4 will-study, some of
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Measurement of Physical Quantities
P c—— T S rags _HM_
Phgsicnl quantities

) represents magnitude,
Where ‘13’ i Purely a number whi| aco et o NGth. The unit of g pase
quantity is called q bose unit. The unjt of base i&’hd Heﬁved'qunnﬂfias are given
intable. (8.1) and (8.2 respectively, \ -~ 4

~Scigmiea viy) |
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System International Units

In past the system of units of one
country. However, in the middle of the last century,
agreed on a set of units to measure physical quantities.
system international units, denoted by Sl.

This system is now use

use. The scientists particu
scientific researches and informations with wor

Table 8.2 Derived Quantities and their Units

country was different form that of other
an international committee

This set of units i$ called

d throughout the waorld. Its units are convenient ]‘tlir daily
larly prefer this system for the exchange of their
|d’s scientific community.

-.1

- -

Sgstem International Units in Daily Life
In daily life we use the jfullawlng units of System International for the,

measurement.

1. Metre

We use meter as a unit for the
measurement of length. The
standard meter.is the length of =
a platinum-iridium alloy metal

rod, kept at 0°C in International

Bureau of Weight and
Measurement at Sévres near

Paris (France).

 Sgience Yill

'q“mﬁtg definition sl uzl:I:l ::Irtrzs of
Area L;ngth x width [ ¢ *:;’ I |
ﬁé_lume Eﬂj solid) (length x width %1 heigtH]L__ r[f":_ __L_h_ﬁ _{
Volume (of quuitﬁ Litre 2 L |
' . D;r__;_'sitg. Mass 'lr\folur; Kgrmiﬂ; o

Fig 3:1 Standard Meter |

T8 [= 0
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Measurement of Physical Quantities
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2. Kifagrum

Kilogram is used as a unit for the

measurement of mass of different things. The
standard kilogram is the mass of platinum-

iridium cylinder placed in International oz
Bureau of Weight and Measurement. @
%,

3. Cubic meter and Litre Fig 8.2 Standard Kilegram

In SI units cubic meter (m® is the unit for the
measurement of volume. However, in daily
life volume of liquids is measured in litres
instead of (m’) which is rather a smaller unit

than (m’). The Litre is related to cubic meter
as under;

1 cubic meter = 1000 litre

Or 1 litre = cubic meter

1000
1 litre = 1000 millifitre (mD)
1 ml= 1 t:]"l"l3 (1 cc) Fig 8.3 Standard litre

4. Second

In S units, the unit of time is second (s), which is
solar dag; 253

part of a mean

86400

1 i
1 second = — minute
60

1
1 minute = — hour
mn.

1 'Huur LS solar day \/ \—//

24

B 10 {20 RIS/ 2

B x Science Vil
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Pl’.fl‘lti and their use in Inter conversion of units

1'
Prefixes are the words or letters added before SI units such as milli, centi, kilo
etc. The value of these prefixes are multiples and sub-multiples of 10. Pleﬁxes
are useful to express very large or small quantities. Similarly, prefixes are used
for the inter conversion of smaller units and bigger units.
?

(@) kilo (k) means 1000 (thousand).

(ii) centi (c) means '1'(;_0' (one hundredth part).

(iii) milli means (one thousandth part).

: |
7000 i |
When prefix kilo is added before a unit, its value is increased by 1000.
e.g. 1 kilometre (km) = 1000 metre (m)

1 kilogram (kg) = 1000 gram." |
When prefix centi is added before g'hﬁi_t, its value is decreased by %
part. ‘

e.g. 1 centilﬁétr?.# ﬁ metre | |

Similarly, when prefix milli is i:dﬂ'er;l before a unit, its value is decreased

b ! part.
37000

: £ 1
e.g. - 1 millimetre = -5 mefre

1
500 e

— ] & Activity 8.1

1 milligram =

10 100 1000

Convert 2kg to grams,
grams to kg, 1 milli second into

second.

Stience VI
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- millilitres (ml) or cubic centimetres (cm?),

e
|
oy
a

&

ix
a

- volume is read from the scale on the side. The
- surface of the liquid curves upwards at the point

Instruments for measurement y N
We use different instruments to measure different quantities.
Some of the measuring instruments ﬁrg_:giuen below:
Metre rujer |

Metre ruler is used to meastﬁg tﬁ’ellangth of an
object. Metre ruler -has 1000 small division
called millimeters. Metre ruler can measure the

length of a body correctly up to one millimetre, <
The metre ruler s shown in 8.4.

Measuring Qyltwder

A measuring cylinder is used to measure the
volume of a liquid. It is made up of transparent
plastic or glass which has a vertical scale in

When a liquid is poured into the cylinder, the

~ Wwhere it touches the inside of the cylinder. This Fig 8.5 H“surjng cylinder

T e R ERRCAIE

Science VEI
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curvature is called the meniscus. The
valume is noted on the scale in front of the
meniscus of liquid. For correct measurement
of the volume, the cylinder must be placed
on horizontal surface and the eye should be
kept on a level with the bottom of the
meniscus as shown in fig.8.6

Measuring flosks

Measuring flasks are used to measure the
volume of liquids the science laboratory.
Measuring flasks are made up of fine plastic
or glass and a mark at the neck tells the
volume. You can take volume only in specific
amounts which is written on the flask. e.g
25ml, 100 ml, 250 ml, 1000ml etc.

Pipette

While performing practical work: with. acid
and alkali and you have tg‘tuhe a little
volume of an acids or alkali up to 20ml,
pipettes are used. They-are made of fine
transparent plastic-or glnss ‘The liquid is
sucked up to the required level with the help
of pipette filler.

Remember: (1o be corefull

While using the measuring instruments, some
precautionary measures are necessary to avoid

any accident. So, strictly obey the guidelines of
teachers and use the instruments carefully.

- R e e i T i L™ T el o ey | — ' — . |""

‘. | | - __,_.-j .-r.-;:_r _._- if-. ‘I.I-‘_ ] .1:... et | B '—-"'h- o _-1 ﬂl g —- [ i [ |

=1 ; Pl e (RS o =3 Tk

R ST T R R e e S e ol 1—*! N I | ( "L‘fl 4
— L

NG

Measurement uj Phgsmul Qunn:lﬂts

"f;i;nm_tﬁ:i: j'lﬂlr
Fig 8.7 Measuring flasks
Pipette filler

Calibration
mark

Meniscus of all liquids are
downward except for mercury
has @ meniscus curved upward,
put in a cylindrical container.
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Measurement of Physical Quantities
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i Atlivltt’ 8.2 )

How to measure the volume of an irreguler shaped object?

*  Take a graduated cylinder and pour some water in it. Note the volume of water
ieV,.
*  Take asmall irregular shaped object and drop it into the cylinder.

The level of the water will rise.

Note the new volumei.e V,.

The increase in the ﬁﬁluﬁﬁ“‘bf water is the volume of the irreqular object.

To calculate the volume of the irregular object we use the following formula.

N V=V,-V,

P -

2441

-t IJHJ’E]'J' _F{-,]_;': 3 AL =1 Science Vil
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Measurement of Physical Quantities

# All measurable thing are called physical Quantities.
& The comparison of something with some standard is known as

measurement.

#& The standard with
& A physical quantity
& Length, Mass, Time,
and Intensity of light are seven
# The quantities derived from base

e.q., Volume, Force, Power etc.
& Some prefixes are used along with
guantities. v
& The standard meter is the length of a platinum-iridium alloy metal rod, kept
at 0°C. E
# Kilogram is used 0sa |
& In Sl units cubic meter ﬁ'ﬁﬁl
& Every physical qiﬁﬁt.i@ is m

ruler for length, measuring ¢y
y 4

which things are compared is known as unit.
is expressed as the product of number and a unit.

Temperature, Electric current, Amount of lubstunc@ |

base physical quantities in Sl units
quantities.are called derived

uuntitiex{ |
units to represent very big or small

unit forthe measurement of mass of different things. |,

is the unit for the measurement of volume. 2

easured with a specific instrument, €., meter
linder, pipette and flasks for volume. \

Science VI
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2o o MedSUIEMeNt of Physical @ugmtities

g Exercise

A. Complete the following statement.
I

The comparison of something with some standard is known gs

LALUSYLIE AT
e 25 milligrams is equal to anl g
iii. The Sl unit for intensity of light is M d N
iV Incase of measuring water in cylinder, the eye shouldbe kept on a level
£ with the of the meniscus. %

£ Q%

| v+ Meter ruler is used to measure the M of&hf%je*&
ifj B. Choose the correct answer for each of thg _fuli’?wfﬁg statements.
£ . Which one is not a derived quantity: o N °
- (@) m*~ (6) m L@,

dard metre and kilograms?

| b) ﬁi/qtin'um,und californium
(d) Iridium and platinum

(d) kg
ii. Which alloy is used in stan

(@) gold and platinum
(c) platinum and cobalt

iti. 1kilo is equal to

(@) 10° @0 (© 10" @ 10°
iv. Tkg is equal tu;_» * : 1 .

(a) 100g ~.(5) 1000g © 1600 9 @ 7509
v. Tkg.of water occupies volume of: )

(a) 10dm’ (b) Tm’ & 1dm’

(d) 100cm’

B C. Give short answers of the following.

i. Write seven base physical quantities along with their Sl units.
il. Write the uses of units in our daily life.

Hi. Why scientists prefer S| units?
Fil v Convert 1000 centimeters Into meters and millimeters.
=3 v. Physical quantities are divided in how many categories?

T FORGALE

L i 1 -EC;-IETIL'F WII- :

.
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Measurement of Physical

quer.tinns.

D. Give detailed answers to the folluwing
w they are used in daily life?

i. What are international system units? Ho

_ (a) What is meniscus?
(s) Give in detail the procedure of measuring
reading correct meniscus in the measuring cy

iil. What are prefixes? Expluin their role in System

the volume of a liquid by 4
linder.

international units.

o

Activity 8.3 Convert the following:

C Units of length |

=

& lkilometer = . _ meters

& Imeter = millimeters
& 1meter = centimeters & lcentimeter= ___ millimeters
Example 3.9m= cm
7,.500mm = T?_m 3
S56km = £ WY

e . "

( gﬂ #o_f mass )

Ld

N ﬁ + Tkilograms = gram

kg

._ 5&9 Y - q
C Units of volume )
& lkiloliter = liter & 1liter = milliliter
Example 2! - ml
bml = L

8,500 =
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*=% Describe the sources and effects of heat,

W= Explain thermal €Xpansion of solids, liquids and gases.

== Explore the effects and applications of expansion and contraction of solids.
= Describe the uses of expansion and contraction of liquids. ~§

"= Explain the peculiar behavior of water during contraction an ansi

= Investigate the processes making use of thermal expansion. of su

= ldentify the damages caused by expan racti

nin everyday life.

thermometer.

In previous grades, you hav - abot f transfer of heat that are
conduction, convection and fadiation. In this unit, you will study about

saurces and effects of heat xample, thermal expansion and
' will also study the applications of
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Sources and effects of heat

Heat is a form of energy. It is transferred from one body to another due to

difference in temperature.

§uu rces of Heat

1. Sun is the main source of heat.

2. In our daily life, we get heat from the burning of wood and fossil fuelsi.e.

oil, gas and coal.

3. Heat may be produced by friction. Whenever two bodies are rubbed
against each other, heat is produced. In ancient times, this method was

Sources and Effects of Heat Energy

used for producing heat, by rubbing of flintstones. Similarly, w
rub your hands, you will feel them warm.

4. Electricity is also a source of heat. Whenever electricity is passed through

the metal wire, it gets hot.

5. Heat is also produced by certain chemical
reactions in our body produce heat. Similarly,

water, heat is produced.

Effects of Heat

Heat can cause:
i. Changes in the state of matter.
ii. Chemical changes.
iii. Expansion in-solid, liquid and gases.
iv. An increase in temperature.

& M 1
v. Wind, rain and waves in seas are

formed due to increase in temperature.
Thermal expansion and contraction

Solids, liquids and gases are expand on

expansion. Similarly, when they cool down, they contract. This is called thermal

contraction.

We know that molecules are in constant motion in solids, liquids unfl gases.
When they are heated, the movement of the molecules increases aond the

Science VI

|

The Joule is the Sl system
measuring heat:

1Joule=1newton.meter=

water by 1 Celsius degree.

reactions. e.g. the biochemical
when CaO is u$ded in

b Sy o e e g
e 1Ty i g L e < ARSA. s
- Sclence liabit
i i e R T

'jr Measuring Heat

kg m*

The calorie is the heat requjred to
raise the temperature of 1gram of

. 1calorie=4.8 1Joules

e | 8

S ——
v

L

F4
i
H

n l_.lﬂl.l

unit for

5?

heating. This is called

thermal |
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Sources and Effects of Heat Energy

distances between the molecules become larger which causes thermal

expansion. Similarly, when they are cooled down, the movement of the

molecules becomes slow. The distances between the molecules become small.
_ Asaresult, they are contracted.

= Thermal Expansion of Solids

~ The length and volume of metallic objects
- expand on heating. The expansion in length

due to heating is called linear expansion while that in volume is called
- volumetric expansion. This can be explained with the following activities.

Take a metallic rod about 1 meter in length. Clamp it’s n_né'ﬁq{n_dj:let it's other end rests on
a needle. A long needle or a thick wire passes through the end of the straw which actsas a
pointer. When the rod is heated by a candle, the pointer moves. This indicates that the
length of the rod has increased due to which the needle rolls forward and movement of the
pointer can be seen. This activity illustrates linear expansion in metallic rod.

L= —
.

Paper scale ———»

Tray containing
Candle stand

[\{]@F ﬁ@&i &LUE Science VI
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Take a metallic sphere which can pass easily through the ring as shown in the figure (a).
Heat the sphere and try to pass it through the ring again. In this case, the sphere does not ||
pass through the ring, why? Because, due to heating the diameter of the sphere becomes | |
greater than the diameter of the ring. Does the volume of the sphere also increase? Il
Actually, due to increase in diameter, volume of the sphere also increases. Naw, if the ||/
sphere is cooled down, it will contract, due to which it will be able to pass again through ||
the ring. This activity shows the volumetric thermal expansion and contraction of metallic

solids.

(b). Thermal expansion the
sphere when heated L;nderqu es

volumetric ‘{':‘:PﬂnSEf‘T'i antd does

(a)."Metallic sphere easily
passes through a metal ring

4
ol |

not pass through the metal rin

L)

\

‘..‘- = = e — S — A i =
| |

Thermal expansion of liquid
Liquids expand on heating and contract on cooling like solids. It can ﬁe h
explained with the help of activity 9.3. .

—a B
| .1%_F

Seience Vill
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Sources and Effects of Heat Energy

Fill a flask with colored water. Insert a long glass or
plastic tube through the cork and fit the cork tightly thermometer
into the mouth of the flask as shown in the fig. You

| will observe that colored water in the tube will rise

above the cork in tube. Mark the water level point,

| onthe tube. Heat the flask. Water level further rises

| up in the tube. It is because water expands on  colored
heating.

Now allow the flask to cool. You will observe that

liquids contract on cooling, the water level will come

back. This activity shows that the liquids expand on '

' heating and Eﬂ::’ﬂct on cooling. -;:1! expuisinn i5 Rergal =Epansion
liquids in more than that in solids. Why? of Wasks

qraduated
capillary tube

2-holed cark

Thermal expansion of gases

We know that like solid and liquids, gases
also expand on heuting and contract on
cooling. In order to explain this

phenomenon, let us perform the following
activity.

if we fill too much air in the tyres of
vehicles they can burst in hot weather
due to the expansion of the air in it.
Thatis why thereis a limit set, on how
much air we can fill in the tyres.

o ﬂtliuitu 9.4

Take a glass bottle and stretch a balloon
on it's mouth. Heat the flask. What do you
observe? The balloon inflates. The air
inside the flask expands on heating and
enters the balloon. Now let the flask cool
again. What do you observe? The balloon
deflates when cooled. This activity shows

that gases expand on heating and
contract on cooling.
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Advantages

Applications of Expansion and contraction of solids
(a) Fixing a metal tyre intg.a wheel

Thermal expansion is useful in many ways. Metal
tyres are fitted on large locomotive wheels with the
help of thermal expansion. The rim is made slightly

smaller in diameter. The rim is heated uniformly
until it's diameter becomes larger than that of the

wheel. The steel rim is slipped over the wheel and  Fig 9.2 Fixing of metal
when it contracts on cooling, it becomes tight. tyre into wheel|

_— e

(b) Riveting

Thermal expansion helps in riveting steel plates.
firmly together. The rivets are heated until they are.
red hot and forced through holes drilled in the =¥
plates. The end of the rivet is hammered flat, over
the plates. On cooling the rivet contracts and pulls

the plates very tightly together.

Sources and Effects of Heat Energ

(¢) Fixing an axle of a wheel | fiﬁ 9.3 Rivet sev

The fixing of an axle in a wheel is another useful *
example of thermal ‘expansion and contraction.
The axle is cooled in liquid nitrogen due to which it
contracts. The wheel hole is uniformly heated and
the axle is quickly inserted into the wheel hole. The %
wheel hole contracts and axle expands to fix |
tightly.

Fig 9.4 Fixing Axle of a
(d) Fire alarms
The electric fire alarm works on the principal of expansion. In the circuit

wheel SEE

of the

electric fire alarm, the bimetallic strip of brass and iron is used as shown in

Sclence VI

| F [\ . £ il"'lll I
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Sources and Effects of Heat Energy

figure 9.5. When a fire occurs,
the heat of the fire causes the
brass and iron strips to expand
differently, causirig the bimetallic
strip- to bend, which 6n bending
touthes the screw adjacent to it,
thds completing the circuit. Once
thé%ircuit is completed, the bell

Betegry

begins to ring. ' — |

4 Fig 9 5-firésAlarm
(e) Electric ivon |
In an electric iron, the current flows through the circuit and produces heat in the
heater coils. As the coils heat up, the bimetallic strip bends away from the
contacts and the electrical contact is completely broken.

[ cas bimetallic stip ilj'l_nt :

As the iron heats up, the
metal strip bend

e —

Fig. 9.6 Electric iron

The break of contact stops the current from following and prevents the
temperature rising above the required level. When the strip cools it straightens
and contact is made again. In this way, temperature is maintained.

111
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b- Sources and Effects of Heat Erjerqy

Effects of expansion and contractions of solids In every day
life
The expansion of solids also has disadvantages especially in the construction of

bridges, railways tracks and ‘roads which are always subjected to change in
temperature. -

(i) Concrete road surface

While constructing concrete roads, factors of
pressure expansion and contraction are
considered. For instance, if road surfaces
were laid on a continuous stretch, they
would crack due to expansion and
contraction with the changes in temperature.
To avoid such damages, concrete road » -
surfaces are laid down in sections with small Fig 9,7 Crgcks on road
gaps between them. These gaps are filled with such material which contracts with
the expansion of congrete surface and expands with the contraction of concrete
The railway tracks are laid in'section with
gaps between them that are joined by fish
plates. If there are no gaps in fail tracks

then thermal expansion will cause them to
bend.

(iii) Bridges

Bridges are made up of steel girders which
expand when heated. A gap Is kept
between the girders to allow the
expansion. If there was no gap, the girders
would expand and bend. To allow for
thermal expansion, one end is fixed while

the other end rests on rollers in an
expansion gap.

r " 1¢ .‘
l‘u '.“. | » L]

Fig 9.2 Railway tracks

Fig 9.9 Bridge

NOGPORISALE
\
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Sources and Effects of Heat Energy

(v} Telephone wires | Overhead Power Cables

The telephones wires between two poles hang
down in summer and become tight in winter. The
wires are laid in such a way that they are allowed
~ toexpand or contract.

Over head telephones or electrical wires between :
- two poles are given a certain amount of sag so &
_ that they can contract in winter without breuking-

If there is no sag then wires can break on o
contraction.

-:T? {v) Pipelines

- The metal pipelines can damaged due to
- expansion and contraction.

~ Theexpansion of water exerts pressure on the |
~ walls of the pipe, which must alse be taken
~ into account in order to avoid any loss or
~ damage. Such damages can be avoided by
| coating the pipeline with an insulating
material. A

> Fig 9.11 bending of metal pipes |
- Uses of expansion‘and contraction of liquids

~ The liquids expand mnrie as compared to solids . Due to this property, mercury
~ and alcohol dre tised in thermometers. However, as boiling point of mercury is

- very high and its expansion is also uniform, that is why it is preferred over
- alcohol.

= Peculiar behaviar of water expansion and contraction

~ Liquids in general, expand on heating and contract on cooling. But the
| expansion of water is little different from the expansion of other liquids. When
water is heated from 0°C to 4°C it contracts instead of expanding. When it is
further heated from 4°C up to its boiling point (100°C), |t expands just like
| otherliquids. In the same way, when water is cooled down from 100°C t6 4°C,

- - PN

i

-

- —
=

=

- ._
L=

=
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i+ contracts. But when it is. further cooled from 4°C to 0°C it expands and its
volume increases. — b

The increase in the volume of water as its
temperature is lowered from 4°C to 0°C is
known as anomalous expansion or peculiar

Sources and Effects of Heat Eergg

H,0 H.0

HO H,0

behavior of water. It mean that the density of
water is maximum at 4°C. Under frozen water
during winters, the aquatic life is able to survive

.

o >

of water ab &°C

in the water below the ice because ice acts as an insulator.

Fig.13 Pecular behaviour

-

Thermumﬂte;’

Scienca VIH

of water

An instrument used for measuring temperature, is called a thermometer. A F
common thermometer in everyday use consists of a g
a thin glass tube called copillary tube (T). The glass bulb is usually
mercury that expands into the capillary tube when heated. The capillary tube is &
surrounded by thick graduated glass tube, called the stem (3), as shown in the © I8
figure 9.14. The capillary tube has a constriction just above the bulb which 4
prevents the mercury from falling back during expansion. | . [

lass bulb (B) connected to "=
ﬁ]]eﬂ with =

0 |

Fig 9 12 Pecular behaviour

Ly N
1
-

+ o R

e Y

i
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_ Sources and Effects of Heat Energy

Scales of Temperature

In Clinical thermometers two scales
= for the measurement of temperature

f are used i.e. centigrade scale and
~ Fahrenheit scale.

Fig 9.14 Clinical Thermometer

Thermometers have mercury or alcohol
inside them, It works on the principal of
thermal expansion. When the mercury /
alcohol get heated, they expend and rise

up in the thermometer tube,
ll'-——‘-——......-__. -

1. Centigrade or Celsius Scale

In this scale, the lower standard point or freezing point of ice is marked as
0°C and the upper standard point or boiling point of water is marked as
100°C at normal atmospheric pressure. The distance between these two
fixed points is divided into 1 ‘equal parts and each part or division is
called degree centigrade, dencted by *C.

2. Fahrenheit Sgale” > |
In this scale, the lowerstandard point or freezing point of ice is marked as
32°F and the upper standard point or boiling point of water is marked as
212°F at'normal atmospheric pressure. The distance between these two

fixed points_is divided into 180 equal parts and each part or division is
called degree Fahrenheit, denoted by *F.

Working of Thermometer

When the thermometer is placed under the tongue in the mouth or in the arm
pit, the mercury expands into the capillary tube due to heat of the human body.
Usually, after two minutes when the thermometer is removed. The expanded
mercury stays beyond the constriction in the capillary tube and shows the
temperature of the body. After the use mercury is fallen down into the bulb by
 the jerks of hand. The normal human body temperature is 36.9°C or 98.4°F

[R: = ‘r:-—-: -—; : [‘5 _| i - —;. Srilence VAT
J o/ Umim ST L S
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‘@ Material things expand when heated and contract when cooled down.
24 Expansion and contraction of solids and liquids can give rise to tremendous

forces.

S Expansion “and contraction is applied in many dail
instruments.

water.
S P Normal human body temperature is 36.9°C.

(@ Bimetallic strip are used in electric iron, fire alarms and
19 The liquids expand more as compared ta.-spitdﬁ.

% The expansion of solids also has d'isqduuntqﬂ,es especially i
construction of bridges, railways tracks and roads which are

subjected to change in temperature.

used i.e. centigrade scale and Fahrenheit scale.

in volume is called volumetric expansion.

LN

y life processes

® Expansion of water on cooling from 4°C te 0°C is called peculiar behavior of

door bells.

™ Aninstrument used for measuring temperature, is called a thermometer.
jode In Clinical thermometers two scales for the measurement of temperature are

e

The expansion in length due to heating is called linear expansion while that

rthhe

always

and
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Sources ond Effects of Heat Energy

g Exercise -

\. Complete the following statement.

Sun is the main source of hQ ﬂ i

. When two surfaces are rubbed against each other h@u&_ is produced.

- Usunllg objects Wn heating and Lnu?\]ﬁkun cooling.
iv. In an electric iron, temperature is controlled by uslngwﬁﬂm

v. The bimetallic strip is straight when it is cooled but it m& when
“heated. . ‘

B. Choose the correct answer for each of theifollowing statements.

i. Which material will e;tpm:ud on heating? *

(@) solids &) liquids © gnses (h/I of these
ii. At which temperatur volume :cf_'ﬁntar is maximum?

(@ 0°C #C © 110°C (d) ~100°C
i1i. Under frozen water, the aquatic life is able to survive in the water

because ice acts as

(@) conductor insulator (¢) semiconductor (d) condenser
iv. In fahrenheit scale, the distance between two fixed polnts is divided into
equal parts or divisions.
(s} 100°F &) 120°F [y:l 80°F (d) 200°F
v. Heat is transferred through: ‘
{a) conduction convection (& radiation (d) all of these

C. Give short answers of the following.

s i. Define heat? What units are used for its measurement ?

ii. Explain the peculiar behavior of water?

i#i. Which component expands on heating in fire alarms and how it works?

e g
- —
e -
—— -
-
o
.o Ml "
r. .
m | A== el
A
-
S
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=
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¥. Describe the sources and effects of heat.
. How Fahrenheit scale is different from Centigrade or Celsius scale.

D. Give detailed answers to the following questions.

i- Explain thermal expansion of solids with the help of an activity. ;
. Describe the uses of expansion and contraction of liquids in our daily | 3

lives.
iii. Give the reasons for the following questions.

(a) Why asagis given in the telephone or electrical wires?
(6) Why mercury is preferred over alcohol in clinical thermometer?
(¢) Why railway tracks are laid in sections with gaps between them?

Sl uj 4

(o) Draw the diagrams of celsius | centigrade scale and fahrenheit scale
on chart paper and explain their differenices with the help of diagrams.
(k) Make a chart and describe %:‘Hdmlewggmnghm
mmmﬁqmm roof, large double glazed

]”TJ ?u;i SALJE
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s LENSES =

; | :-. ":'J-l:l-':'-' Sy ¢ =i = T ~ |
After studying this unit, students will be able to:
#== Define lens.

= Differentiate between the different types of lenses. L
"= Describe the image formation using a lens by ray diagram.  _{-N “%
wss Compare and contrast the working of a human eye with the lens camera.

% Explain how eye focuses by altering thickness of the eye Fensl;,i.:-'?:‘_%:v

~ " Investigate how eyes get used to darkness after sometime. |
%= Explain how lenses are used to correct short sightadmﬂdggﬁ'ﬁ sightedness.
ily life.

- i’
r -

L
aeft

= ldentify the types of lenses used for various purposes in

In pervious grades, you have learnt about reflection and refraction of light. You
have also studied about concave and convex mirrors. You being a student of
science, come across questions like: What are lenses? Why people wear glasses?
Which instrument is used to observe microorganisms? etc, To find the answers

to these questions and many such questions, we study in this unit about types
of lenses, image formation through lenses and uses of lenses in different optical
instruments.

Lenses

A lens is made from a transparent
material, such os glass or plastic
and has one or both of its sides
curved. Two main types of lenses
are convex and concave as shown

in figure 10.1.

Biconvex Biconcave

Fig. 10.1 Convex and Concave Lenses

4
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Lenses

Convex lense convex lens

A lens which is thick at the middle and
thinner at the edges is called convex lens.
When parallel light rays pass through the
convex lens, they converge at a point
called focal point denoted by ‘F. That is _ |
why a convex lens is also known as a - focal length——
converging lens as shown in figure 10.2.

M e e e -

Fig. 10.2 Light rays conyerging
Concave Lens from Convéx Lén

A lens which is thin at the middle and

thicker at the edges is called concave lens.

When parallel light rays pass through a

concave lens, they diverge. If these

refracted rays are traced back, these seem
to meet at a point called the focal point of =

Concave Lens

concave lens, denoted by ‘F’. As this lens :;,.L-.g-_:
diverges the rays, it is also called diverging” e =
lens as shown in_ﬁgure 103 _ %o  Fig. 10.3 Light rays diverging from

Cancave Lens

Some people use contact i&nses instead of glasses. Contact lenses are made up of soft and
flexible material. Due to which these are directly placed on the eyes.

Terms related to lenses
Followings are the terms related to lenses which one must know before studying
the image formation by lenses. |
Center of curvature

Center of the sphere of which the curved surface of the lens is a part, is called
center of curvature of lens. It is denoted by ‘C’ as shown in figure 10.4.

NEEORIS/ALE gl
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PN length
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# .
-~ — — = optical centrs "'"-..___,-'

e

e Fig 10.4 Convex lens

8 Principal focus/Focal point: The pnlnt‘%ﬂﬁgﬁt rays meet after refraction
- through lens. It is denoted by ‘F’ as shown for convex lens in figure 10.4.

~ Optical center: The mid or central point of a lens is called its optical centre,
- denoted by ‘0’ as shown in fiqure 104, e

Principal axis: Aline passing through centre of curvature, optical centre and
- focal paint is called principal axis or optical axis as shawn in figure 10.4.

Focol length: The distance between optical centre ‘O’ and principal focus ‘F' is

called focal length. It is denoted by ‘f' and is shown in figure 10.4.

= Ray diagrams

The location and nature of the image formed by a lens can be found
easily through a ray diagram. In this method, diagram is drawn
geometrically and then the image is traced from the diagram. In a ray
- diagram, rays of light are represented by straight lines. An arrow head is
~ put over the line to indicate the direction. Although several rays of incident
~ light, after refraction from the object spread out in all the directions but for the
 sake of convenience, three particular rays are used. Image is formed at the
~ position where all the three rays or any two of them meet.

MO R EOREA S
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The three rays are the following:

1. A ray parallel to the principal axis, after refraction from convex lens
passes through its principal focus. While in case of concave lens it

appears to come from the principal focus.

Fig. 10.5 First ray

2. A ray passing through the principal focus oj ﬁ convex lens after
refraction becomes purulia%tapir;_mgo_ ' | B

Flg 10.6 Second ray

3. A ray;rpnﬂlag 1Hm:mgh the npticnl centre of the lens will go unrefracted : :
s.&f\m rnﬁ’gurz 10.7. =

Fig. 10.7 Third ray

Science Vi
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Lenses

Image fermation by convex lens
Following are the few ray diagrams showing different positions of the object and their
image formation. 3 :

(a) When the object (AB) is beyond 2F, the image (A'B") is formed on the
other side of the lens between F and 2F. The image is real, inverted
and smaller in size as shown in figure 10.8.

Fig 10.8 ﬂb:iﬂ!: isbeyond 2F

i B

(6) When the object is at 2F, tﬁé-i?nuge is also formed at 2F on the other
side of the lens as showniin figure 10.9. The image is real, inverted and
of the same size.

Fig 10.9 Object is at 2F

%

NOGEORSALE,
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() When the object is placed between 2F and F, the image is formed

beyond 2F on other side of lens. It is real, inverted and large in size ux
shown in figure 10.10.

Lense

Fig 10.10 Object is between 2F and F

() When the object is placed at ‘F’, the
y MY g “imﬂ_g_ﬂ IS _fﬂ_ﬂ'l"lﬂd ﬂt mﬁnm:’ on the other
side. It cannot be shown in the diagram
because rays become parallel afger '

- .. fefraction. The image is real, inverted

. The focal length
‘convex lens is gr

and very large in size as shown i figure 10.11.

e m—

Fig 10.11 Object at F

(¢ When the object lies between F and O, rays after refraction| diverge |
out and do not actually meet on the other side of the lens. Therefore,
no real image is formed on the other side of the lens. Ha\'lever, a
virtual image will be formed at a point where the rays meet when

extended back. These rays will appear to come from the image. The
image will be magnified and erect as shown in figure 10.12.

I"'.' LY Il"]‘i} ; f .‘-?r; -.‘_- ,lll -J!: {‘- Jj- .1I [_.
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Lenses

Fig. 10.12 Object is between F and 0o

Image formation by concave lens

~ Just like the ray diagrams for convex lenses, you can also draw ray diagrams
" for concave lenses by placing objects at different distances. You will learn that
- rays after refraction, diverge out and do not meet on the other side of the lens.
~ Therefore, real image is not formed on the other side. However, a virtual image
~ can be formed by extending the rays to fhé:fMThe image is always virtual,
~ erect and smaller in size and is formed between principal focus and optical
~ centre regardless of the position of the object from the lens as shown in figure
-l 10.13. | light ray A

iiiiiiiiiiiiiiiiiiiiiiiiiiiii

light ray

Fig 10.13 Ray diogram of concave lens

Science VI
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Light ray passing through concave lens
bend in such a way that they seem to

Lenses

meet behind lens or in other words
appears to be coming from a point as
shown in figure. That is why the focus
point of concave lens is ‘virtual and its
focal length is also taken negative.

- 4
w

Image formation in cameras and hum
Camera

]
-

A camera is an optical instrument. Basically it is a box with a convex lens at one

end and a light sensitive film placed at the opposite end, as shown i
10.14. The lens forms a real, small and inverted image of an object on

figure

JIE film.,

A distant image on the film is focused by moving the lens forward or backward

in its holder. -

= p—

Fig 10.14 Comparisen of camera and human eye.

The shutter opens and shuts quickly when its button is pressed. This le

light

enter the camera for a very short interval of time. An adjustable diaphragm

controls the aperture (hole) and the intensity of light entering the came

. The

amount of light reaching the film depends upon the exposed time and the area

of the aperture.
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Lenses

The film after being exposed is processed in different chemical solutions in a
dark room. After several stages of development, the film is printed out.

Unlike old-style cameras that used films,
' digital cameras are more popular these days.
| They capture and record images using digital
technology. They also use lenses to focus and
capture the pictures. They have many
advantages as_they give us instant
photographs, allows us to edit a picture and
s e e - | makes it easier for us to share photographs. J
Fig 10.15 Camera = — '

= Human Eye
| Human eye is a precious gift of A!mlghty Allah. One cannot think of  the
| coloured world without eyes. Eye warks like a camera.

Fig 10.16 Structure of a Human Eye

Most animals focus by using the ciliary muscles to change the shape of the lens. Fish ,
however, focus the image by moving each lens backwards and forwards just like a camera.

Science VIH
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Lenses

It consists of an enclosure having a convex lens at one end and a light sensitive
surface, the retina at the other end. The various parts of the eye are sl+uwn in
figure 10.16. The convex lens system of the eye forms a small inverted image of
anything in front of it. The iris diaphragm has a pupil in the middle of the eye
which controls the amount of light going into the eye. Iris control the pupil size. [
The pupil grows larger to see things in dark whereas it contracts in bright light.
The cornea and the watery fluid (vitreous) behind it do most of the focusi
the rays of light. The lens itself makes small focusing by becoming thin
thicker. Unlike the camera the eye lens does not move back andforth. |
The retina acts like a screen on which inverted image is formed. The npti}r‘ nerve
carries image from the retina to the brain, which interprets the image. The brain
gives an erect view of the object. |

|

Defects of eye and their corucﬁinﬁ;

There are two types of defects in human eyes which are as under. |
l. Short sightedness o |
A person suffering from short ©~ = |
sightedness cannot see far off +. ' N |
objects clearly but can see the '
nearby objects clearly: The lens
of such an eye become thick
and the focal length is reduced.
Due to this reason parallel rays
are focused infront of the
retina, e "
Correction . :
Short sightedness can be

~ corrected by wearing spectacles
having concave lenses of
suitable: focal length. As @ ~——————— o f

result, rugi are fﬂCUSEd on the Fig 10.17 Short sightedness and
retina its correction

N0 RRORS/ 2l
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Lenses

il. Long sightedness

A person suffering from long
sightedness can not see the
near objects clearly but far off
objects can be seen clearly. The |
eye ball becomes thinner or less
converging. Due to this reason
parallel rays are focused behind
the retina.

- This defect can be removed by

wearing spectacles havingconvex .., & e

lens of suitable focal length which Fig-10.18 Long sightedness and
| i I

make the rays focused at retina. sl ey yeican

| How eyes adjust to darkness after sometime

The pupil contracts and expands depending upon the amount of light entering
the eyes. You must have noticed that when you move from bright light to
~ | extreme darkness, your eyes take some time to adjust to the darkness. Eyes
~ sense light with two different types of cells: rod and cone cells.

Cone cells'can perceive color in bright I|ght Rod cells perceive hlnck and white
images and work best in low light. == S .
When you move from bright light to _:'

a dark the cone cells are deactivated ’
while the rod cells take some time to 3
come into action. That is why for a
while you cannot see anything in
the dark and then slowly your vision
adjusts to the darkness and you are
able to see.

129 ]'t] E}-_j' ? ()R ;_;_LLE | Science VIl
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Types and uses of lenses

Lenses

There are various types of convex and concave lenses.

(i) Double convex lens: when both the surfaces of a convex lens are curved
outward then it is called double convex lens or biconvex lens.

(i) Plano-convex lens: If one of the surfaces of a lens is convex and ather is
plane, then it is called a plano-convex lens.

(iii) Plano concave lens: If one of the surfaces of a lens is concave and other
is pimz, thmfmmlled a pluno-concm lens.

other is concave, such that the cantml region nj the lens LE‘ '_ _' er n ede
is called d concavo-convex lens. | LS R PAES

the other is convex such that the centrui regmn nj the lens is thinner than its
edges, it is called a convexo - concave lens.

(vi) Double concave lens: When both the surfaces of a lens are concave or

curved inward then it is called double c:{ cave Ieng or bi-concave lens.
2 .-

P o= — -
7 —.' -\\\

f

/

Fy

 — = =
-

Fig 10.19 Type of l.ll'lil_;ll

Uses

The biconcave and biconvex lenses are used in our science laboratories and
experiments. They are also used in spectacles, binoculars, light microscopes,
camera, astronomical telescopes and terrestrial telescopes. The plano-¢convex

Science VIl MA I RABIE . (@ 130
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and plano-concave lenses are commonly used in optical instruments like the
optical projector. The concavo-convex and convexo-concave lenses are used in
contact lenses to correct defective vision.

Camera ; .
Optical projector .

=

= !' T_J_-

N b F)

Contact lens

Science Vil
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| @ Alens is a piece of transparent material like glass with one or both surfaces
curved. |

“Ldp There are two main types of lenses, convex lens (converging lens) and
concave lens (diverging lens). l

JTd A lens, which is thick at the middle and thinner at the edges is callediconvex
~lens and a lens, which is thin at the middle and thicker at the edges is called
concave lens. -

Y@ The centre of the lens is known as the Optical centre of the lens. 5
@ The centre of the sphere of which any surface nj' the lens'is a part, is known §
as its Centre of Curvature.
Cp A straight line passing through the centre of curvature, optical centre and
focal point is called the principal axis.
{4 Parallel rays after refraction through a convex lens converge at a Pﬂint F
which is called the principal focus | Jocal point of the lens.
4 @ The distance between the optical céntre and the principal focus is krInwn as
focal Iength of the lens.
‘f'.' The image that can be obtained on the screen is known as real imugj‘
{o® The location and nature of image can be found through ray diagram
: drawing geometrically even without actually performing experiment,
|{ @ The human eye is an organ to see things around us.
!'l. A camera is used to obtain image on the sensitive film. It works like a human
eye. | -
{14 Lenses are used in microscopes, telescopes, cameras and projectors.
ﬂT #® There are two defects in eye vision: long sightedness and short s:ghtgdness |
(? @ The pupil contract and expands depending upon the amount p_'f light
centering the eyes.
# There are six different types of lenses. |

Science Vil h\('“f PEIOE R/,\A
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tExercisc .

A. Complete the following statement.

- A lens which is thick on edges and thin from the centre is called

(NCa)B LIS

ii. The distance between principal focus and an optical centre of a lens is

cu!lew J
iii. Concave lens is'also known “"'me_(%%w A |
iv. The image formed by a convex lens is alw sla}iﬂﬂéuﬁd fe é E .
v. The problem of short sightedness is removed by wearing spectacles

having (o (@Y e lenses.

B. Choose the correct answer for each of the following statements.

i. Aray parallel to principal axis, after refraction from convex lens:
(a) does not bend Mm through centre of curvature
(¢) passes through principal focus ~ (d) passes through the centre of lens.

ii. The image formed by @ concave lens is always:

(@Y virtual (bY real (¢) inverted (d) larger -
iii. F;L?Lnj an eye is made smaller or larger by:
(d) lens (b) cornea () iris (d) retina

Iv. A line passing through centre of curvature, optical centre and principle

focus is called:
(a) optical centre }J(fc_lcul length
{e) focal length (d) principal axis
¥+ The camera lens forms a ____ image of an object on the film.
(d) real, small and inverted (b) virtual, small and inverted
(<) real, large and straight (d) virtual, large and straight

0 [ BOR S LS . i
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Lenses

C. Give short answers of the following.

I. Describe the paths of the three rays passing through convex iﬁns with |

the help of ray diagrams.
il. How the focal length is affected when the lens of an eye qecumes -
thicker?

Iil. Draw ray diagrams to show how a converging lens forms images. What
are the characteristics of these images? ‘

v. Define the following terms related to a lens along with the dLugrum.
(i) Principle axis (ii) Optical centre iii) Principal focus (iv) Focallength.

v. Write only two uses of concave lens and convex lens.

D. Give detailed answers to the following questions.

. Describe the features of a human eye that allows it to see.

ii. Discuss how the eye and camera are very similar and point out some
differences between them.

ili. Write a note on short sightedness and long sightedness and also explain
how to remove these defects using lenses? |

l Test yourself uﬂvlty .

The diagram shows Iight rm entering two lenses. -
i e -

18 Capgmdmmphmﬂudhgmﬂwm&mught '
| m}l!mingmdlewﬁgenthm AT

(a) UudmyomAm::pm what a focal Pmﬁ? ———h—
ﬁlﬂmmmmlh\strumntﬂmmm,a ey
andB - S
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HERIN ACTION

=l=% Design an experiment to generate electricity.

= === Explain the working of model generator.

B Identify the simple devices that generate electricity in daily life.

Design and demonstrate the working of a power station.

_ _ List types of energy being used in power stations.

P Relate problems involved in generating electricity.

Describe basic components of an electronic system.

List components that are needed to turn A.Cto D.C.

State how output compenent in various devices could be used in their schools and
surroundings.

o —

- e —

5 o= o lir Sheot S e
il _ = - -

Introduction

i
it

=

| In previous grades, you have already studied in detail about electricity, static

" electric charges and their properties, electric current and its effects (heating,
| chemical and magnetic) and electric circuits. In this unit, you will learn about
~ " generating electricity, problems in generating electricity, working of power
= station and other sources of electricity. You will also learn about basic
| electronic systems.

-
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Electricity in Action

i,
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L
e i

Generating electricity | B

Electricity can be generated through generators. Generator is a device that
converts mechanical energy into electricity energy. Two very common examples

of generatars are the mechanical generator as shown in figure 11.2 and the
bicycle dynamo as shown in figure 11.3 |

Fig 11.2 Generator Fig 11.3 Bicycle Dynamo

A simple experiment to show how electricity can be generated.
Experiment I

Connect a long coil of wire with a galvanometer,
Take a bar magnet. Push it inside the coil
quickly, pointing its north pole towards the coil, | Banich: scianiic: inli220 ]
Keep observing the needle of galvanometer discovered a relation bjw
carefully while pushing the magnet inward. Lelemicitg and magnetism”

Does it show any deflection? Now pull the |
magnet backward quickly from the coil. Is the needle deflected again? Repeat |
the experiment pointing south pole of this magnet towards the coil. What is |
your observation? Now keeping the magnet stationary, move the coil back and §
forth over the magnet. Does the galvanometer show any deflection even now? |

You will observe the deflection of galvanometer in each case which means that . f
the electricity is generated. -

Science Vil I}ﬂr/:][‘d: EDEE{SJ&E
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Fig 11.4 Generation of electricity using bar-magnet.

When there is a relative motion between a magnet and cniLn wire, electric

current starts flowing in the coil. This phenomenon is called elec
induction. The direction of this current depends upon the direc
motion between the magnet and the coil. @Y

ojrédl:w&.

™ N J 8 _;
Working of AC glnlrutnr kf“’ Sk
The simple ultemutmg current (A.C) generator.is Wed on the princlple n_f
electromagnetic induction. It consists of a rectangu lar cml of wire ABCD

revolving at a steady speed ina ;7
magnetic field. In large generators, = Slip rings
electromagnet is used as an '
armature, number of turns of wire

wound on a soft-iron care. It.is
insulated and connected to a

rotating main shaft which turns it
about a horizontal axis,
perpendicular to the magnetic line
of force. The ends of the
rectangular coil are connected to |
two copper slip ring. Current due
to the rotation of the armature is
conducted to the external circuit
by mean of two carbon brushes
which are made to press lightly

o
P ] R — -

HEOIRS, the Siip TiRgs: th 11.5 Electric G:nlrntur
137 T -:"" A= Scltence Vi
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Electrigity in Actiof

Working of a bicycle -dgnnmn (Portable generator)

As discussed earlier, a dynamo on a bicycle is used to generate electricity. A
bicycle dynamo is a type of generator attached to a bicycle to produce
electricity. The top of the dynamo touches the tyre's rim, which spinq when the
bicycle starts moving. Typically, a bicycle dynamo has one or more permanent

magnets with coil of copper wire spinning inside its poles. The device consists of
a stationary part called a stator and a rotating part called an armature. When
the coil spins in the magnetic field, the magnetic flux begins to chnnd'e through =
the coil, resulting in an electric field that produces an electric curreTt. Bicycle &
dynamos attain a low efficiency in converting mechanical motion inte
electricity. However, there are large machines such as water wheels that attain
high efficiency under ideal conditions.

Rotating magnet

Rotating wheel
attached to the

Fixed copper coil

Fig 11.6 Bicycle Dynamo

Other sources of electricity

There are many different sources that can be used for the generation of
electricity, some of which are given below.

1. The Bntterg

A battery is a chemical source for generating electrical energy. There are mani

diagram of the interior of such a battery. In this battery, the zinc cas

Science VIII }‘] C ? ﬁQR j_;;L_j.
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Electricity in Action

the negative terminal (cathode) while the
carbon rod at the centre serves as the
positive terminal (anode). The space between
- the two terminals contains a paste-like
% mixture o_f manganese dioxide, ammonium
- chloride and carbon. The chemical reactions

~ that take place within the battery, cause the
~ generation of electrical energy.

“(zine inner case)

Anode
(graphite rod)

2. Hydroelectric Power Fig 11.7 structure of dry cell
The electricity generated by conversion of kinetic energy of water, is called
- hydroelectric power. It is the cheapest and major source of electricity in
- Pakistan. The principle of hydroelectric power is shown in the figure 11.8.
~ Mater is stored in an artificially made lake or reservoir at a certain height from
- sea level. When water is released from the reservoir, it flows down with speed
through a turbine and tums its blades, The turning blades of the turbine inturn
rotate the shaft of the generator which generate e%écu'iciutg.y :

b= In hydroelectric power stations, the potential energy of the stored water is
‘T changed into TE?KLHT&I energy when it flows down from the reservoir. Then the
- kinetic energy (of flowing\ water is converted into mechanical energy of the
% turbine and finally this\mechanical energy is converted to electrical energy by
- the generator.tln Pakistan, main hydroelectric power stations are situated at

o SR -

- Tarbela, Mangla, Warsak and Ghazi Barotha.

Pl Hydroelectric Dam

=

-

il

=
gy

Fig 11.8 Hydal power plant
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3. Wind

—

Power

The use of wind energy as a source for generating electrical energy is called
wind power. Kinetic energy of wind is converted into electrical energy by meunj |

of windmills. A windmill is @ machine which converts kinetic energy of the win

into mechanical energy of the wind_ turbine. The turbine in turn rotates the shaft

of the connected generator to generate electrical energy.
A typical windmill is shown in figure .. -
11.9. A wind farm with a hundred or = oo
more ﬁiﬂdmi_lfs are needed for the S
generation of Electritit-g on a large scale.
A steady wind with a speed of about =
20kmjhr is needed for generation of
electricity. Therefore, this method cannot %
be used everywhere for generating

electricity. In Pakistan, this method is
used in certain areas. !
4. Nuclear Power

[
e 2
-

Fig 11.9 Wind Powaer

R

Generating electricity by memsfg?’ neat produced by nuclear reactions in o =

o

nuclear power plant is called nuﬁ;ﬁr@

Electrigity in Action|

ES

- I.|‘|'||r'| \ .|'l II' H| I 1
d m | ' '|Jr ‘!_!..Tf, !n

generated by the fission r@t;guﬁ;ii'used to convert water into steam. This

the connected generator to produce electricity.

Condenser

itntmum Fig 11.10 Nuclear Power Piunt
|

Science VI [\{]guf HUEE:&ELJ_ :
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power. In a nuclear power plant, the heat|

eam is then used to rotate the steam turbine which in turn rotate the shaft of =
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Electricity in Action

e

5. Thermal power

Generating electricity by means of
heat produced by burning of fossil
- fuels like coal, gas or oil in a
~w thermal power station is called
~ thermal power. In a thermal power
~ station, the heat generated by the
burning of fossil fuel is used to
convert water into steam. This

steam is then used to rotate the
steam turbine which in turn rotate

~ the shaft of the connected

Fig 11.11 Thermal power plant

= generator to prndUCE Eiectricitg. Tidal'and ggntjﬁérmnl energies can
6. Solar power ‘. also be used to produce electricity.

~ Generating electricity by means of
solar energy is called solar power.
~ Usually Photovoltaic or solar cells
are used for this purpose. When
sunlight strikes a solar cell, it
~ develops a voltage: For the
~ generation of electricity.on large
 scale, solar panels-are used which
- comprise of many solar cells.

o = —r— - o —

N - & = . = -8
i Q . 1D i
|__- ) L - - N Ty |
s - I‘- - iy I 4 =
i . ol mp — J - e ——um

The energy stored in a small amount of nuclear fuel is enormous. For exﬁrnple, 1 kg of
nuclear fuel contains nearly three million times the energy that is obtained from 1 kg of coal.

Fig' 11.12 Seclar power

The problems in generating electricity

(S —

Different sources that are used to generate electricity have some problems.
| Some of them are discussed below:

; * Due to prolonged period of low rainfall, the amount of water used for
hydro power generation is of great concern.

NOREORS \LE B
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place for th=ir construction is one of thejproblems.

* Nuclear pc ver plants are the cheap source of generating ele tricity.
~ However, tese have harmful effects on nedrby population and J;quutic

life due to r iclear radiations and wastes.

- * High cost o solar panels and storage batteries is an issue for generating

electricity f om solar energy. .
* Steam-cycl- plants require a great deal of water for cooling.
* In generatir g electricity by wind mills, ~high cost and suitable pl

required. ' |

¢ Electrical en rgy cannot be stored: it has to be converted to.a different form.

¥ Theshortag of non renewable energy sources like fossil fules (coal, gas
= Wni-#e:tricitg'cuuses noise, air and:soil pollution at po
. generation. '

W-rklng_if I pewer statien

Eiectri:itg is gener 1ted in pewer stutini:tﬁ. hn power stations, steam is used to =

turn the turbine. Ir most pewer stations fossilfuels (coal, gas etc.) are bu;
produce steam. Tae design of a [power station is shown in figure
Electrical energy jeneration using ‘steam turbines involves following
energy convefsion.: % \{J _ b S
i. Extracting ther 1al energy L agn] —

: 4

from the fuel @ 'd using it

e Electricity|in Action
* The high ccst on construction of dams-and non availability of suitable

ace is

, oils). &
int of ¥
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three |

-toraise steam.
ii. Converting .th+ thermal
energy of the «team into
- kinetic enerc j. in the
turbine.
lii. Using a rotary generator
‘to convert the turbine's
mechanical er2rgy into
~electrical energ ;.

Steam rising

i S R T ]
B

Fig 11.13 E]e:trlc power station
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Electricity in Action

Electronic systems

Some of the basic electronic components are resistors, capacitors, diodes,
transistors and integrated circuits. Here is a brief overview of the function of
each of these basic electrenic components. 4 )

(i) Resistors

= A resistor is a component that resists the
" flow of current. It is one of the most basic
components used in electronic circuits. |
Resistors come in a variety of resistance values |

which show how much they resist current. - (Fig 11.14 (a) Resistors
Resistance is measured in units called chms | B 3
and denoted by the symbal (€2).

(ii) Capacitors N
Capacitors are probably the second. mast
commonly used component /in  electronic
circuits. A capacitor is a device that can
temporarily store an electric charge.
Capacitance of a capacitor is measured in \
farad and is denoted by ‘F"" .

(ii}) Diode o

A diode is a device that let current flow in only
one direction. ‘A. diode has twe terminals,
called the anode and the cathode. Current will
flow through the diode only when positive
voltage is applied to the anode and negative
voltage to the cathode. If these voltages are
reversed, current will not flow.

t(iv) Transistor |
IA transistor is a device with three terminals.

These are used as switches and amplifiers in an

electronic systems,, \ y
Fig. 11.14 (d) Transistors

N Vam mgm ] o = = W e R ' s VN
B O ROR SILLE N
Irﬂlrl:j} I | : |'-I ‘J."II _F"5 ﬁﬁ.-"ﬁ!tl _E |
2 a2 ] Q___._ f} 2#"/ ’H;J-. I‘&-.r!

J

Fig 11.14 (c) Picdes
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igity in Action

/[v) Integrated circuit (IC)

An integrated circuit is a special
device that contains an entire
electronic circuit, in which transistors,
diodes and other elements are
photographically engraved onto a
tiny chip of silicon. Integrated circuits
are the building blocks of modern

electronic devices such as computers
and cell phones./ hE '
Fig. 11.14 (e} Iu@.ﬁmted ck
Conversion of A.C. to D.C

The current which flow only in one
direction is called Direct current (D.C).
The current which change its direction

is called Alternating current (A.C).
Alternating current is the most = _
efficient way to deliver elegtrical =
power. However, most electronic
devices need direct current to function.
The electrical devices that convert AC
to DC are called a rectifier. Basically Fig. 11.15 AC to DC convdrter.
diode is a device, which converts AC to DC.
For this reason, AC to DC converter is either a part of devices themse ves or as
part of their power cords. If you have to built a DC operated device anﬂ wish to
power it frum an AC outlet, you must add an AC to DC converter.

r
Use nf*\rgrious electronic devices (input, processor, éutput)
Electronic system mainly comprise of three types of devices.
(a) Input devices
(b) Processors
(c) @utput devices |

Science VI mmﬁj u?aﬁg mug
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EFEttriclty in Action

Input devices
Those devices which change non-electrical energy into electrical energy in an
electronic system.
For examples

(a) A microphone that convert sound into electrical signal.

(b) A digital camera that convert picture into electrical signal.

‘©)Photocopier, scanner, mouse and keyboard are some other input devices.

'S A

1

e
.I-:'
=
¥y i

e :_-_"
z
bl

i -‘3-1.

-

E Digital camera Microphone

Mouse and keyboard

Fig. 11.16 Input.devieds
Processors '

Processors are the .cufﬁpunents-ij;ljnt conyert the input into required output
through processing. Amplifier,” tape recorder, Television and computer
processors are the examples of processors.

Output devices |
The devices that convert electrical energy into other forms of energy.

~ For example

(a) Loud sgeuke'f converts electrical signal into sound.
(b) Television converts electrical signal into a picture and sound.
{e) Monitors and printers etc are also output devices.

I NOREORSALE

LCD creen

SFIEICII'I o

Fig. 11.17 Output devices ;7 ks
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Electricity i

) # A generator is ﬂ‘dﬁit_e that converts mechanical energy into electrical

energy (electricity)

“A# A coil of wire generates electricity when a permanent magnet is rotated in

the middle of that coil.
7 @ In dry cell, a chemical energy is converted into electricity.
Y # Nuclear power is generated by breaking nuclei of some heavy elemen
uranium, plutonium etc. : -
{# Each method of generating electricity has its own limitations.
<4 All power plants have turbine and generators to produce electricity.
~ *% An electrical system has many basic components which perform di
functions. = VA
§4 Alternating current change its direction every moment.
{ # Direct current does not change its direction.
™~ A bicycle dynamo is a type
electricity.

“,_l" There are many dlﬂerm sources that can be used for the generation of

a
@

electricity, some of which, are the battery, water energy, wind energy,

__nuclear energy, heatenergy, solar energy etc.

— Electronic syster __‘_J'_u;glg comprise of threq types of devices. input devices,
processors, output devices. | '

of generator attached to a bicycle to produce

scignce VI
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Electricity in Action 2

A. Camplete the folléwina clatement.

&crcise_

. The device that produces electricity is called 'Mﬁ '8

ii. The part of an electric generator that generates current due to its
rotation, is called '

i1i. Chemically the electricity is produced by using 1., | :

iv. The devices that convert electrical energy into o Pér-j_.'n'rms f energy are
calle \

v. Nuclear power is the production of electricity bg breaking nuclei of
some heavy elements like -

. Choose the correct answer for autﬁ oj the j'olluwlrlg statements,

I- Wind power is the tgpe of eleetr:c generutiun in which
used:

(a}power of wind’ (s) power of water

(c) power of nuclear (d) power of electricity
ii. In hydro power, . is used to run turbines:

{(m_g Wﬂt@ (b) electrical energy

(¢) wind energy (d) heat energy

.

iii. The-general generator works on the principle of: ot

te) electrostatic ... - (#Electromagnetic induction ‘
(¢) magnetism (d) elect iC force

iv. Dynamo is a kind of:

(@) mechanical device (8) chemical device
({'—Iectri: ‘generator) (@) none of these
v. In the dry cell, zinc acts as: \
| (a) positive electrode tb@qaﬁve electrode—
{e) electrolyte () centre rod

NO FORS/LE
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C. Give short answers of the following.
- I Define electromagnetic induction.
¥i. Give few problems in generating electricity.
iii. How electricity is produced in hydro power stations?

iv. What should be the speed of wind for the production of electricity from
a wind mill?

V. Define the following terms: |
resistors, capacitors, diode, transistors and integrated circuit (IC).

D. Give detailed answers to the following ql.lﬂﬂﬂlll..

i. How electricity can be generated in daily life?
~ #i. Make alist of sources of energy and explain any two in detail.
iil. (a) Explain the direct circuit and alternating current.
(b) Which device is used to convert AC to DC.

(c) What will happen if we do not use cénvertor while using DC
Wperated device into AC outlet.

-~ p '

Design and demonstrate the working of @ power station and also list the types of
energy being used in the power Sﬂtﬂd‘l

g .;_ = . J
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Ajter Studgmg this unit, studﬂ'it!i wil ’bﬁﬂhh tn. -

- e P

- _; i == Describe development of tools and technolegies used in space exploration.
== Analyze the benefits generated by the technn[nggaj the space exploration.
-H wes Explain that how astronauts survive and research in space.
Suggest the ways to solve the problems that have resulted from spuﬁﬁgplnmtiun
Identify the technological tools used in space exploration.
dentify new technologies used on earth that have dwelnpﬂ:l asa result of the

BT e development of space technology.
E. .‘ == Design a spacg craft and explain the key features ﬂ_f dwﬁ:ta ﬁw its suitﬂbilitg asa

spnr:e craft.
L A ‘“‘5“"
Y Introlluctlen b
L)

Spn:e is the place outside our earth's atmosphere where there is no force of
gravitation. It is the nature of human being to explore things. This curiosity has
led human being to invent/discover many new things and to Explbre secrets of
this universe and space. In previous grades, you have studied about origin of the
universe, properties of stars, galaxies, black holes and telescope. In this unit,
you will learn about different tools and technologies used in space exploration.
You will also learn about different types of space crafts and spectruscnpe used
in space crafts.

Tools And Technﬂlagits'Uﬂd in Space Exploration’

There are many tools and technologies that helps in space exploration. Here we
discuss the following important technologies.

1. Telescope v |
The word “telescoj =" is derived from Greek word “tele” mézns “far” and

“skopein” means “to look or see”. A telescope is an instrument designed for
the observation of distant objects.
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o - ;f”" . Exploring Space:

The first known practically functioning telescope was invented in Netherland at,
the beginning of the 17" century. The invention of telescope was a milestone in
scientific study of space and heavenly bodies.
Types of Telescopes :
The name “telescope” covers a wide range of instruments. Different types of &=
telescopes with respect to the radiations they detect, are following. [
(a) optical telescope.

(b) radio telescope.

(c) broad-spectrum telescope.

Hubble Spuce telescop
reflecting telescope launched in }
1990. It orbits around the Earthata | =
height of 600 Km. It smds clear || B
pictures of .galaxies and other| &
‘celestial bodies.

u), Optical tllcm;u _
An optical t:desgp_p& gathers and focuses
radiations mnhlgjmmt&m visible part of the

electfamagﬂﬁ: spectrum (called visible
" light). Optical telescopes increase the

upparent r.mgulﬂr size Df distant ob &*’
well as their apparent brightness.. Osi

. telescopes help photographers, s%
and mﬁmm to spot theﬁ?t
distant object. Optical telescopes are nj three
kinds:

(). Refractor Telescope: It uses lenses.
(ii). Reflector Telescope : It uses mirrors. Fig 12.1 Reflecting telescope |
(iii). Catadioptric Telescope: It uses mirrors with a lense :t:lie.rsagns]‘,E |

b). Redio tllur.upn ! ‘

A radio telescope is more sensitive, and able to create a visual p:cthre of thg
signals it receives. Radio telescopes create a picture of the sky, not in visiblg
light, but in radio waves. This is extremely useful device because there are
objects that can not be seen through visible light. However, those can be seen

by radio telescopes. A radio telescope has several main parts: a dish dntennn a
receiver, a detector and an analyzer. |

MO REO RS/ LB
I
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The dish collects the radio
signals from space and focuses
them on the antenna. The
receiver takes the radio waves
received by the antenna and
converts them to electrical
signals (voltages). The detector

| measures the power density of
the electrical signal, which is

:

necessary to turn the signals into
a photo. The analyzer, usually
a computer or a device attached
LY to a computer, takes the data

and creates an image fromiit.
Radio telescopes can receive
signals during cloud cover, in the
daytime as well as at night.

8

| Fig 12.3 X-ray telescope
N <). Broad-spectrum telescopes

Earth’s atmosphere blacks out different rays, coming from planets, stars and
other heavenly bodies. So, astronomers use telescopes into the space to

measure ultraviolet, infrared, gamma and X-rays as well as visible light and

.
[ radio waves coming form outer space.
il
A spacecraft is a vehicle designed for space flights. Spacecraft are used for a

§ variety of purposes including communications, earth observation,

| meteorology, navigation, planetary exploration and space tourism. Spacecrafts
[ are also known as “Space Ships”.

L (07 FOR.8/ Lz
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Types of space crafts
Space Craft are broadly classified into two categories:
(a) Robotic Space Crafts (b) Manned Space Crafts

a) Robotic:Space Crafts are sent into space for collection of data about spzce,

planets and other celestial bodies. It is controlled from the centre on eart
it does not carry humans in it.

b) Manned space crafts carry equipments along with humans to space. They

contain all the facilities necessary for human survival such as axygen, _fcﬁod,
water and specially built cabins. ||

. @) Space probes

A space probe is a robotic spacecraft
that travels through space to collect
scientific information. It does not orbit
the earth. Probes do not have
astronauts. Probes send data back to
Earth for scientists to study. Many
spuce_prnbés have been sent in space,
which are sending information about
heavenly objects and other artificial
- satellites. Voyager-1-and voyager-2
were probes used for collecting data

about Mars and Jupiter.

' SpeggsthiNps

as

A space station is a Spacecraft, capable
of supporting a crew. It is designed to
remain in space for a long time. A space
Station is distinguished from other 4
spacecrafts used for human space
flight, by lack of major landing system.
Therefore ather space crafts are used to

transport people and cargo to and from
the space station.

Fig 12.5 A Space Str.i'tian

Science Vil _ J_\UQ{ L:@ Ef- S ALE |
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International space station is the largest space stationfin the space. It looks like
a star in space. These Space stations are research platforms for greater number
of scientific study.
c) Space shuttle
Space shuttle is manned space craft which
= is used to carry men in space. In this type
~ of space craft, basic needs to maintain life §
are present. It is sent into space with the
" help of a rocket. After performing its
 tasks, it returns and lands back on Earth
= like an aeroplane. The first space shuttie
was launched by NASA (National
Aeronautics and Space Administration) in _ Fig 12.6
1981. Many space shuttles have been: ASpace Shuttle with Rocket
launched by NASA till now. vals ‘
d) Spectroscopes < -
Spectroscopes are used in telescopes to
help scientists in unulgzing_'t_ﬁge materials
that make up stars aﬁdﬁﬁ’@ﬂp& It is an
instrument used to- examine different

~ wavelengths (colours) of a light. It splits ﬁ PN |
| white light into colours. "
- Ball ight jato ;Q-'-lﬂ_ 2 _ Fig 12.7 A Spectroscope

| Working

Light cominginto the telescope is filtered through a tiny hole in metal plateto .
isolate light from a single area or object. This light is bounced off a special

' grating which splits the light into its different wavelengths just like a prism
makes rainbow. The split light is focused on to a detector forming a spectrum.

With the help of spectroscapes, rays coming from distant objects are analyzed.
Many characteristics of the body including structure, chemical formation,

speed of movement etc. are determined from this analysis. Every space probe is
fitted with spectroscopes.

NGO RS LIE —



https://www.perfect24u.com/

¥ : 11 |
_."-h* I_:_ i Exploring Space

Benefits Generated By Technologies Of Space Explorgtion
Space technology has provided many benefits in our everyday life. ]cientists

invent products and techniques to meet the requirements of space exploration.
Often these inventions can also be used on Earth. Some of them are
here:

i» FireFighting Equipment | |
Apollo technology has been used to produce a | Space exploration| is the
lighter breathing system for Fire-fighters. The | scientific study of the space with

new system weighs about 9 kg and has a mask | the help of especially develaped
with greater peripheral vision. technologies:

ii. Firefighting Strateqy

European Space Agency satellites provide information en fire locations. This is
being used to help develop fire fighting strategy.
lii. Vision Research

Land stat and Skylab technology is used to check the human eye for refractive
error and cornea or lens obstruction.

iv. Global Positioning Satellites.

iscussed

Satellites nrhlttng the Earth, Em‘tﬁ rﬁnmtnnng stations, and ndv:gutmn |

receivers provide accurate pgp:ﬁ ning of ships, ground vehicles, airp ITnes and
other portable device uw.;l T_y Eiechnulugg has both military and non military
uses.

v. Cordless tools—~,
The cordless tool was develaped for the study of moon’s soil samples. This
cordless technology is now used in the operating room, building construction,
secret places and gardening.
vi, Active Pixel Sensor
This improved image technology requires less power, is less expensive and
smaller than previous technology. It has provided better image for camcorders, |
digital cameras, night vision and x-rays. |
vil. Tsunami Tracking |
A satellite circling the Earth receives transmissions from under sea detectors. It
provides accurate information on tsunami size and strength.

Science VI I_'LC‘ F l ‘_\_ #Lxl_l_
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viii. Archaeology
Space shuttle radar image help to locate ancient cities, roads and ruins. This

helps to pinpoint the archaeological areas faster. This technology helped to
locate the lost city of Ubar which is located in Oman.

Survival In Space

| ———

In space, there are severe conditions which an astronaut has to face. For
example, there is very high temperature, zero gravity and zero pressure. These
factors badly affects human body and man does not remain in the state of
consciousness. After entering the space unprotected, man ean live normally for
less than a few minutes, after this time, he will be Weﬂ The water starts
entering in his tissues due to zero pressure and body swells nearly double of its
original size. The circulation of bload in body,stops because it depends upon
gravity and pressure. Many other degradatians also occurs within 1-2 minutes
of entering in space. b

(o) Without a space suit, man cannot live in space more than 2-3 minutes.
Most of the information about survival of an unprotected organism has
been collected by experiments on animals including chimpanzees.

(b7 Not every person can go-in space even with all protective measures. It
requires a long and tough training to enable a man to travel in space.
That is why very few people have travelled in space.

() For breathing in space, astronauts carry air tanks with them containing
pressurized oxygen and nitrogen.

() Inspace, astronauts are in weightless conditions. So, they do exercise to
protect their bodies from organ damage.

©) Pressurized air is managed to ensure living conditions in the cabins. To purify
air, air conditioning system is used to remove moisture and carbon dioxide.

Problems Resulting From Space Exploration And Their Solution

Different problems arise during space exploration. some problems and their
solutions are following:

155 NTARE D 2B @
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k) Weightlessness

When space craft enter the Earth’s atmosphere their weight increases by 10
grams for few minutes. It can damaged human body. To overcome this problem,
astronauts lay down by keeping their face in the direction of space craft’s
movement. -

b) High temperaturesare managed by liquid-cooled garments
For the Apollo program, water-cooled garments were developed m'pﬁm
astronauts from the Moon'’s high t ature. These garments can reduce body
heat by 40 - 60%. I e N
c) Corrosion of equipments is avoided by anti-corresigncoatings
exhaust, temperature change
@) High cost management |
Cost is a major problem in space programs. Involvement of private sector in
missions could be a possible solution. J

Neil Armstrong was the ﬁrstpmﬂwsw:mtn the moon surface on July 1969, He
was the commander of Apollo.

— : J

Technulugiqs].!s_eé For Space Explorations §

a) Space Rockets |

I
Space rackets are used for the transportation of space shuttle, space stations
and other space crafts into space.
b) Rocket Launching Pads |
These rackets are launched into space through rocket launching pads. These are
especially built platforms for firing rocket into the space. They can withst
extremely high temperature. ,

Science Vil
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¢) Telecommunication system
Speciul telecommunication system are prnvided to rockets and space cruj:ts to
help space crew communicate with each other and with the earth stations.

g1 >y

Fig 12.8 Rocket @t its launching pad

g P R T e ; . P

| “The Benefits of space Exploration” Special technology developed for space are now.used
to improve the quality of lifein the following few fields on earth.
| i. Health and medicine ‘—l '
ii. Global Navigation
| | iii. Weather forcast and prediction of natural calamities.
iv. Electronics and computers.
v. Locating minerals, fossil fuels and water reserves.
\ /

——— m———

B Technologies Developed On The Earth As A Result Of Space
8 Expleration '

Space exploration has been a matter of interest for humans since a lang time .
~| So many technologies have been developed and improved with the passage of
| time to make space exploration easy. Some are as follow:

V) In order to withstand high temperatures and pressure, special types of
| metallic alloys have been developed which are now used in jet engines.

NOTAFORAEE PN
' '
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b) Solar cells are now-a-days a source of free and clean electricity. These were

griginallyldeveloped to provide electricity to space crafts.

c) Liquid cooled garments manufactured for ﬂstrunuuts are currently used by
car racers and nuclear reactor workers.
d) Anti corrosion coatings made for space crafts are now used on stat
bridges, pipelines et¢;

7

Step 1: Gathering the Materials | . TN
You will need the following material to make this model =
1. Palystyrene cubes/packing material

2. Alot of tissue papers

3. Cardboard
4. Any cardboard hollow cylinder '
5. White glue =
6. Paints and brushes
7. Sand paper

Step 2: Shaping The Parts And Attaching The Wings

To make the fuselage/main body of the shuttle, wlll need to shape out the,pnlgst rene
in shape of the shuttle with g, san paper.
thing is to make the wings and then attach them to the body with glue.
Similarly, for the bigger rocket you can use cylinder cardboard and make the top w
poigstgren! shuped in a.cp 3

o

Space shuttie model e

— — — e — e =

[:\J’)E P’) LE

n) |
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Step 3: Assembling |
. Finally assemble all the parts together using white glue. Then put a coating
of glue and tissue paper on every part of the shuttle and the rockets to

. make it firm and give a texture.
| After it has dried, paint it and for detailing use Badr 1 stickers and you can
| | make fine borders and windows according to your choice.

[ﬁ]cli:‘[_[ﬁ I_Ki I:E; g‘h‘:j@ Science VI
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@" Telescope is a device which is used to see remote objects.

@# Radio telescopes receive radio signals from distant satellites.

(3 An optical telescope gathers and focuses radiations mainly from the visible

part of the electromagnetic spectrum. = 5, §

@’ A radio telescope is more sensitive and able to create a visunl‘-PiEharE of the

signals it receives. - Y o

@ Space craft are broadly classified into two categories, Robotic space crafts

and Manned space crafts.

(g% Space exploration has become easy and result oriented with the help of

advanced technologies like space rockets, Rocket launching pads and
QQ Telecommunication system etc. B

@) Spectroscope is a device used ta measure the wavelengths of different

| radiations ’

@Q Scientists invent products and techniques to meet the requirements ?j’ space

exploration. Often these inventions can also be used on earth. |

Apollo technology has been used te produce a lighter breathing system for

~ fire-fighters. F
% European space Agency satellites provide information on fire location.

Space shuttle radar images help to locate ancient cities, roads and ruins
@ Due to severe conditions e.g. high temperature, zero gravity and zero

pressure, survival in space is not possible for more than 2 minutes. |
There are three types of telescopes with respect to the rudiatiorls they
detect, that are following. (a)optical telescope. (b) radio telesche. (s
broad-spectrum telescope. _ |

2
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Exercise

A. Complete te following statement.

cFsU Yo
'. Astron omers use boaxd SP tuﬁstudg extremely distant objects.

ii. s a craft or machine designed for space flight.
i AP 's a vehicle designed for the space flights....

iv. [ _was the first person who stepped on to the moon sm:fuce
V. are used for the transportation oj ‘space shuttle

and space crafts into 5puce N

-
.%J'--‘ - A

B. Choose the correct answer for each of tlu juﬂnvﬂng statements

i. Telescope was first time invented in:..
(e) England (b) America (:J Ra&sm (/ntherlr | ;.c:
li. Which technology is used to produce a lighter breathing s o
Sahters. 94 PIRIGHSE driignter ng system f {T = d X
(u!//pulln (b) Cordless £
(¢) Land state and skg lab’ (d) Global positioning system <
iii. The first space shuttle was launched by NASA in:
(71981 . ) 1982 () 1983 (d) 1984
iv. The telescnpe is.used to see: | J_

(&fsrnull objects (b) distant objects (¢} large objects (d) near nb;ects

v+ A space station is distinguished from other spacecrafts by:
(@) lack of major landing system (®) calour
() fuel size

C. Give short answers of the following.

i. Write the names of different parts of the radio telescope and their
functions?

il. Write any three applications of space technology on earth.

1511 i -' /M
L'{/U u h‘L s :
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/i, What are the uses of spectroscope? > " . I
iv. Enlist the problems faced by astronauts in space. I
v. Name the technologies used for space exploration. |

D. Give detailed answers to the following questiun-s.

i.  Write a detailed note on types of telescope.

il. Explain the benefits of space exploratien in detail.
(a) Why spacecraft is used? |
(b) In how many cateqgories, spacecrafts are broadly classified. |
(c) DI_ﬁETEﬂtIﬂtE between the categories of spacecrafts with Exumblﬂs

Inquiry based group Activity
¢huuse a planet in our solar system. Discuss and answer the following questions below. b,
| Planet Name:...q.mceimrmemmnsne PR | §
I Number of moon (5) I TSRS T B |
Nnme uj TR R TS el e B R L (08 A i
Planet temperature: s |
| D;stuncg jrum L~ 1T | T Ies S RN S e, 4L
What is the planet made up uf L e e R it ne e
% Draw and colour your planet I}E sure to mclude its moons. |
* Show your research to your teacher and class fellows. ‘
|

=

- i

1
R
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-
E

I:'..ll-'_.lﬁ'lll.' e ‘hritl



https://www.perfect24u.com/

|! Acid Rain

—————— =

lThE class of compounds that prnduce H Eonjpmlms when
dissolved in water.

S0,, CO, and NO, are pmsent in air. Rain water is mixed with them
' and acid drops are formed which fall down in the form o_f rain.

- Addition Reaction

—

' The reaction in whlr.h two substances cornblﬂe tﬂ _fﬁrrn a nav;*
curnpuund

1 o — ——

-

| Balancing a ' To equalize the number of atoms of each element in a chemical ;
Chemical Equation  equation. - 4 |
i.. ==t = EES : ’;_!:_ |
Base The class of compounds that produce OH /hydroxyl ions when
dissnlwd in water. |
Base Quontities LE"BTh mass, time, temperature, electric current, light intensity
and nmuunt uf mbstunee
. The units ﬂf Eme quantities like meter, kilogram, second, Kelvin,
Base U Gﬂm '
e ampere, candela and mole. '
Blnt:chnulngg The use qf living nnganisms jnr the benefits of man
Boyle's law “\ﬁnlume of a gas is inversely pmpmmnui to its pm:urz
Brain  The most important orge ; of on animal
fids m&mmdpmmsm with
Camera :
Cell division 'Theﬁm qfﬂmm oj’-nﬂlﬁm
Chemiecal ation The mdhnd to a Ch&mil:ﬂf m -usmg 59mbf_|.|s uj
ETI | different mmfmnulnuoj Jifferent cc
Concave lens | Alens thin at the middie and thicker at the
Convex lens A lens thick at the Midd'E Gﬂd thir.lﬂﬂf at th-E Hdgﬂﬁ

¥

=
e
~F

KO,
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: o The reaction in which a compound break down to fu*ﬁ
| l mare substances. vl
l Deforestation  Cutting dnwn of trees and uslng land jnr some ather pl.%pnée
Derived All those quantities which can be derived jml'l'lh_ﬂﬁﬂ_ .:-;*uhntit:es |
Quantities e.g. speed, area, volume -
Derived units | The units of derived quantities like m?, m?, mfs kg{mﬂ etc. v":. o
DNA Replication Ti'n.' copying of DNA during cell division. 3
DNA | The nucleic acid that contains genetic information,
Chromosomes are made up of DNA nnd protein. |
Dynamo Device which convert kinetic ic energy mtﬁ-alecmml energy. |
Electronic System Cr.lmputer, amplifiers and microwave aven etc. are the examples. |
Endothermic | The reaction in which heat enq:rgy lsabsorbed.
—————————— —{
| The organ sym!rn that excrete nitragenous waste ances |
Excretory system fromthebody. { | ||
Exothermic The reactions iﬂ*ﬂﬁﬂhm energy is evolved. |
Focal length Distance of pilncrpai*fams from optical center. | |
e An ﬂgmﬂﬁrpl;dm or tends to produce motion or sl:t.fps and |
- stop @ moving body.
Gene mmﬁwfhmdity in living organisms. =
ﬁm Mc! which convert mechanical e;e:g;; electrical energy. ’
Gﬂltl: " Introduction njmnrgmmsminubucteﬂum}ngﬂ‘
Th! pmuss by which energy reflected back from earth’s |
Greenhouse Effect surface, is recaptured by some atmospheric gases like CO, and
methane, |
Heat Total energy nf all the mnmng molecules.
Heredity Transfer of characteristics from parents to off springs.
Hydal power Production of dectﬁfhg.thmugh.ﬁuwing water.

164
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press

Press used to compress the cotton and thread inte bales.

Disposing off of waste materials by Eurning them

| ‘* Incineration

Indicator

The compounds that undergo a sharp change in their colour
when they react with an acid or a base.

E:creturg organ in human body and other animals.

= *._I:undﬁll Disposal qf' wastes by burying them in land.
: ' s
' Law of
Matter/Mass can neither be created nor be destrﬁged but can
conservation
change its appearance and composition.
of mass _
L Piece of transparent material bﬂunﬂ!d by two spherical
o surjutei |
Mitosis Cell division resulting two daughter cells
Nephron The structural and funcﬁmgl,»mﬁtnj kidney.

Nervous system

The system that lfbnr;:lirruieﬁ and controls the actions in the |
body of an animal. P 4

Neufnn

The structural and functional unit of nervous system. (also
culled nerve cel 1) .

— e w = =

Optical center

Cent're point of a |En:-:

Pascal’s The pressure exerted anywhere on a confined incompressible
principle - fluidis transmitted equally in all directions in the fluid”.
Peculiar b |
behavior Water expands from 4°C to 0°C on cooling.
of water

H Negative logarithm of H' ions concentration in a solution. It
P shows the acidity or besicity of that solution.
;hHm:;I_ Quantities that can be measured.

uantities

Pneumatics

The branch of phgﬁi:;s which deals with the study of behavier of
gases under pressure |s called pneumatics.

i
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Glossa i

Pollutants Undesired and unwanted agents present in the environment.
Pollution Accumulation of undesirable materials in the environment.
Pressure Pressure is force per unit area.
Principal axis Straight line joining centers of curvatures of lens.
Pricipal focus Puht where parallel rays after refraction through lenimeet or'
. appear to come from,.

Products The new substances formed in a chemical reaction.
Ray diagram Method to trace image geometrically. *t
Reactants The substances that take part in a chemical reaction.
Real image . I.mnge that can be uhtuingd on Screen. |

- The neutralization praduct formed by the reaction f an acid
Salt - T, -

with a base is called salt.

Spacecraft A craft or machine designed for spaceflight.
System A system Emming of seven base units upp:!ovad by
international International Bureou of Weights and measures.
units £ ; -
sP'.'=t"“'-j“"f-'*'i"’F'H —Aﬁ mstrument used to study spectra.

Spinal q&rd ’F"' A rope-like bundle nj neurons thi.'ﬂ; is present within the
@78, % | vertebral column.

N ls an example of a spacecraft that does not have a ropulsion
Space stations et
& landing sub-system r

| ———— e ———

Telescope An instrument designed for the ﬂhseruutmn of remote nbjacts.

= e LT

Thermal

expansion The expansion of material on heating.

pa— . = — s wl

Thermal power | Production of electricity by burning of fossil fuels.

= il 4
Transistor An-electrical device used in digital sgstems |

Scieance VI ':'__ :L E_‘ n'i.'- f I@
~ WlUml v, |:[ -
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Acid rain =

Electronic System

_Addiﬁm reactions

P——

| Ae,msul_s_ :
Air 'Pnllu;qnﬁ

Endothermic Reaction

Eutrophication

Alkali

l’ftmnsphnﬁ: Pressure

e e———

| Bacteria

- Exothermic Reaction 4 |
= &\
Fire alarms | _ 1

Force

Binteclmﬁngy

' Fore brain

Broad-spectrum telescopes ‘

C

Cell Division

Center u_f_Curvnturn

Central Nervous System

Chemical Reaction

Chemical Equation
Chromosomes

Concave lense

Conservation of Resources

Convex lense

" Cubic Meter

5 £ D

Deco ;;olsftion Reaction |

Integrated circuit

Deforestation |

f Depletion of ozone layer

_ Involuntary actions

' Detached Earlobes

A J
Joule

Diode

. | DNA -Eepliu_:itifr_l

\\ K

r- Elogmm WY,
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| ' L R
Law of conversation of Hﬂ!_ii 57 | | Radio telescopes N
Lenses 119 Ray diagram B3
__H | Reflex action = L F
_ﬁﬂlﬁmﬂiﬂﬂhg of Kidney 13 | Renewable Resources | 4& |
Measuring cylinder 99 Resistors = I 143 |
Meiosis 20 | | Riveting = | 1 ]
Metre 9 1 S P
Metre ruler 99 Salt NN
Mitosis 20 Scales of temperature . e ‘_1ﬁ .
N Single l}mplnceml: quion ] biz ;
- Nephrons . 11 | | Space Craft { o | W |
~ Nervous Si System 3| Spmai_ Cordr \ 5 '
Neuron = 5 * S_gstam Ln_teﬁ;gtiml'umts -
Non-renewable resources 50 | R \4 T QT
Nuclear Power | 140 ,.{glemtﬂhummmn sgstem | 157
| 0 "..‘*—aesnupe 149
 Optical center 121 | Thermal expansion 107
" Optical telescope 150 | .| Thermal Power 14;
Output devices 145 .| Thermometer 114
- P _AM Transistor 143 1:
- Peripheral Nervous @m _ : Types of Chemical reactions .’j 1
pH Scale =N\ 77 Typasojﬁw 5 7
- Physical quﬂn;lxjui-.; r & 95 U
Preumatics™ = " | gg Uses of Alkalies 73
Pollution 40 | | Uses of Saits 74
| Prefiss & 98 | V
Pressure — 82 Voluntary Actions 5
~ Principal axis 121
Q Water pressure
- Quantities 95 Weightlessness
Wind Power
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