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Assignment for Class: 9th                 Session: 2021-2022 

Assignment: FA 

SUBJECT: ENGLISH 

 

THE TEMPEST  

(William Shakespeare) 
 

1. Who was Ariel, and how did he come to be Prospero‟s servant? 
Ans.  Ariel was a spirit. A witch named Sycorax had imprisoned him in the heart of a pine 

tree and the witch died without releasing him. When Prospero came to the island, he 
released Ariel by the power of his magic. Ariel then promised to serve Prospero and 
became his faithful servant. 

 
2. Who was Caliban? What did he look like? 
Ans.  Caliban was the son of a witch named Sycorax. He looked more like a fish than a 

man. 
 

3. What did Miranda ask Prospero to do when she saw the ship caught in the 

tempest? 
Ans.  Miranda thought that it was her father who had raised the tempest. She appealed to 

him to stop the storm because she could not bear the helpless cries of the drowning 
sailors. 

 

4. What did Prospero say he raised the tempest for? 
Ans.  Prospero assured Miranda that the ship was safe and not a single sailor should perish. 

He said that he had raised the tempest for the sake of Miranda herself. 
 

5. Why did Prospero leave the management of state affairs to Antonio? 
Ans.  Prospero‘s chief aim in life was knowledge. Being more interested in the study of 

books than in running the administration of the country, Prospero left the 
management of state affairs to his brother, Antonio. 

 

6. Who helped Antonio to seize the throne? 
Ans.  Alonso, the king of Naples and Prospero‘s enemy helped Antonio to become the 

Duke of Milan in his brother‘s place. 
 

7. What did Antonio‟s soldiers do? 
Ans.  The soldiers took Prospero and infant Miranda out of the palace on a dark night. They 

put them in a frail boat which was sure to get wrecked in the sea. They left the two to 
die at the sea. 

 

8. How did old Gonzalo help prospero? 
Ans.  Gonzalo was the noble old lord. He secretly placed food, water and other essential 

commodities in the boat, and at the same time, he placed there a large number of 
books which Prospero valued more than even his dukedom. 

 

9. Who was in the ship that was caught in the tempest? 
Ans.  Prospero‘s brother Antonio; Alonso, the king of Naples; his son Ferdinand and all 

other enemies of Prospero were in the ship. 
 

10. What did Ariel remind Prospero of, when Prospero mentioned more work? 
Ans.  Ariel had been in the service of Prospero for a number of years. He reminded 

Prospero of his promise to free him after the task assigned to him had been done. 
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THE TEMPEST II 

William Shakespeare. 
 

1.  What did Miranda at first think Ferdinand was? 
Ans.  Miranda had been living with her father in a lonely island for twelve years. She had 

not seen any young man before. So, at first, she thought that Ferdinand was a spirit. 

 

2.  Why did Prospero pretend to think that Ferdinand was a spy? 
Ans.  Prospero knew Ferdinand‘s identity, but he pretended to think that Ferdinand was a 

spy because he wanted to test his love for Miranda. 

 

3.  What was the task that Prospero gave Ferdinand? 

Ans.  Prospero set Ferdinand the task of piling up heavy logs. 

 

4.  What made Ferdinand‟s labour seem light? 

Ans.  The presence of beautiful Miranda whom he loved a lot made his labour seem light 

and easy. 

 

5.  What was the king and his party doing in the meantime? 

Ans.  The king of Naples, Antonio and others were wandering about on the other part of the 

island. They were tired and hungry. They sat down to rest. Ariel put inviting food 

before them, but when they tried to eat it, it disappeared suddenly. They were amazed 

and scared on seeing Ariel appear with thunder and lightning. Ariel reminded them of 

their crime they had done against Prospero and Miranda and asked them to repent on 

their sins. 

 

6.  Why were they amazed to see Prospero? 

Ans.  Twelve years ago, Antonio and the king of Naples had sent Prospero and Miranda in 

a damaged ship to die in the ruthless sea. They were sure to be perished. Thus, it was 
really a matter of amazement and surprise for them that Prospero was alive.  

7.  Prospero told the king that he had lost his daughter in the tempest and in a sense 

he was right? Can you say in what sense? 
Ans.  Miranda had fallen in love with Ferdinand and thus was going to marry him in future. 

So, Prospero had lost his daughter to Ferdinand. 

 

8.  Why did Prospero give up his magic powers? 
Ans.  Prospero got his dukedom back and was going to live peacefully with his family at 

home. He did not need his magic powers anymore and, thus, he buried his books of 
magic and gave up his magic powers. 

 

9.  What was Ariel‟s last service to his master? 
Ans.  Ariel helped his master in his journey by causing favourable winds. This was his last 

service to his master. 

 

PLAY -      A BASKETFUL OF SEA TROUT 

 
1. The atmosphere is eerie and makes even the judge jumpy. Let us see how the 

eerie atmosphere is built up. 

(a) The wind: Does it moan or does it blow gently? 
Ans.  The wind moans. It blows hard, then, dies down and again blows hard, 

making a sound as if someone is moaning i.e , crying in pain. 
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(b)  The lodge: Is it in the heart of a village or is it isolated? 
Ans.  The lodge is situated in an isolated and a solitary place. 
 
(c)  Servant: Do servants live in the lodge or not? 
Ans.  It is a shooting and fishing lodge where only the owner i.e. the judge and 

Brodie, his guest are staying. 
 

(d)  Glen: Is it silent or is it full of strange sounds? 
Ans.  The glen is full of strange sounds which makes the atmosphere quite eerie. 
 

(e)  Time of the day: does the action take place at twilight or when there is 
pitch darkness outside? 

Ans.  There is pitch darkness outside. 

OR 

The action takes place when there is pitch darkness outside. Being terribly 
dark and full of strange moans of wind, the night is jumpy. 

 

2.  Nellie Salter “rejoiced in evil”. Was Mrs . Lomond justified in summing up 

Nellie‟s character in these words? If so, why?  
Ans.  Nellie Salter was an extremely beautiful lady. She added to her glamour by frequent 

use of cosmetics. Her charming beauty made young men mad and crazy. She was a 
lecherous lady and wanted to prove the power of her beauty by making men lose their 
reason and kill each other for her. She rejoiced in doing evil. So, Mrs. Lomond was 
absolutely justified in summing up Nellie‘s character in the words she did. 

 

3. ”I have lost my son‟‟. Why did Mrs . Lomond make this statement? 
Ans.  Actually, it was not Mrs. Lomond but her ghost that was in conversation with the 

judge. She had drowned herself in the afternoon and her son had sailed away to 
Canada. She virtually lost her son, the moment she committed suicide. She made this 
statement to confess that she had committed suicide to atone for her crime. She 
wanted her son to be absolved from any sort of involvement in the murder. 

 

4.  The judge did not believe that Hector was tracking Nellie. Why? 
Ans.  Brodie suspected Lomond Hector‘s involvement in Nellie‘s murder. He thought that 

after tracking Nellie and killing her, he might have informed his mother about it. But 
the judge did not agree with Brodie. He did not believe that Hector was tracking 
Nellie because he thought that Hector was ―decent and unimaginative‖. He could not 
have guessed what Nellie Salter‘s gestures meant. Only Mrs. Lomond being a woman 
could have understood that. Further, he believed that Hector was too aghast to think 
of harming, not to talk of killing anybody. 

 

5.  Why do you think Mrs. Lomond committed suicide? 
Ans.  Nellie Salter had set out to ruin Mrs. Lomond‘s son, Hector and other lads whom she 

trapped by her bewitching beauty. To save her son and a number of young men from 
the death trap spread by Nellie, Mrs. Lomond killed her. Her son, Hector, being one 
of the Nellie‘s lovers, was suspected to be the killer. But he was then acquitted on not 
being found guilty by the court. But, Mrs. Lomond feared that her son might be 
rearrested. So, to save herself and her son from the clutches of police, she committed 
suicide. However, before her suicide, she left a note for police confessing her crime 
and helped to resolve the mysterious murder of Nellie. 

 

6.  While leaving the judge‟s lodge, the chief constable says”, it has been an 
interesting experience‟‟. Why does he say so?  

Ans.  It has really been an amazing and interesting experience for colonel as well as for the 
judge and Brodie. Nellie Salter was killed. Mrs. Lomond‘s son, Hector, being Nellie‘s 
lover was suspected to be the killer and was thus detained. But he was soon acquitted 
on not being found guilty by the court. Mrs. Lomond told the court that she knew 
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nothing about Nellie‘s movements on the day of her murder but she told a different 
story to the judge when she visited his solitary lodge during the night. It could easily 
be deduced from her statement that she was the real murderer. 
Further, according to the police, Mrs. Lomond had committed suicide a day before 
colonel met the judge and Brodie during the night at the lodge. She had also left a 
confessional note for the police. But she had a long conversation with the judge and 
Brodie only minutes before colonel‘s arrival in the lodge with the news of her suicide.  
The lady had been asked to stay in the adjacent room but on searching for her after a 
little time, she was found missing from the room. To cap it all, the colonel found the 
basketful of sea trout that the ghost had got for the judge. This was a mystery quite 
difficult to be untangled and unraveled. 

 

7.  Why has the play been given the title „‟A Basketful of Sea trout‟‟? 
Ans.  The play might have been given many titles like ‗‘the ghost‘‘, ‗‘A Murder Mystery‘‘, 

or ‗‘A Strange Confession‘‘ but the title ‘‘A Basketful of Sea Trout‘‘ has a great 
significance and appropriation. 
Mrs. Lomond had been feeling on tenterhooks regarding her son. Though acquitted 
on not being found guilty, she strangely feared that her son would be re-arrested; Mrs. 
Lomond visited the judge‘s lodge one dark night to confess her crime. She pretended 
to have come to thank the judge for having freed her son from the gallows. She had 
brought a basketful of sea trout as an evidence of her gratitude. A little later, it was 
confirmed that the lady had died before the fall of night in the afternoon. So, it could 
be said that the judge and his friend were merely hallucinating. But strangely enough, 
at the end of the story, the basketful of sea trout was found under the arch near the 
door. So, it again created a mystery quite difficult to be untangled. Had the judge and 
Brodie seen Mrs. Lomond or the ghost?  
Had they experienced the whole episode in dream or in senses? The Basketful of Sea 
trout plays the most important role in creating the mystery. Hence it is given the same 
title. 

 

Answer these in about 250 words each 
 

1.  How did the judge and Brodie deduce that Mrs . Lomond had killed Nellie 

Salter? 
Ans.  Nellie Salter‘s murder was shrouded in mystery. No clear evidence as to who was 

involved in the murder had been found. Mrs. Lomond‘s son, Hector, a lover of Nellie 
was arrested for interrogation. But he was later acquitted on being not found guilty by 
the court. Mrs. Lomond was also suspected but she evaded the issue on a perfect 
alibi. In the court, she said that on the day of murder, she had been on the beach from 
dawn to dusk and had no information about Nellie‘s movements on that day. 
The last person who had seen Nellie Salter alive was the farmer at the Dykes Farm. 
The farmer had seen her walk on the road only upto a spot 100 yards away from the 
farm. At that spot, the road divided into two paths, one path going by the side of the 
loch, the other going up the hill. But no one knew which path Nellie had taken. Her 
dead body was found 200 yards from the junction of the two roads. 
One dark night, Mrs. Lomond visited the judge‘s lodge with a basketful of sea trout 
as a gift for the favour he had shown in Hector‘s acquittal. During her conversation 
with the judge and Brodie, she gave a detailed description of Nellie‘s movements on 
the day of her murder. She unveiled such facts about Nellie‘s movements which were 
quite unknown to anyone else. Nellie‘s getting ready to meet an airman, her dressing 
for the occasion, her going up on the hillside, applying paint and powder, looking 
round on the hills and the lake was heard for the first time. She gave an accurate 
description of even the slightest movements of Nellie. She could also recall the words 
that Nellie uttered. The judge and his guest, Brodie were stupefied and surprised how 
she knew all that. Thus, they concluded that she must have followed Nellie Salter and 
then killed her. 
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2. Why did Mrs. Lomond come to the judge‟s lodge? Give two reasons.  
Ans.  Mrs. Lomond being a mother had a great concern for the safety and happiness of her 

son, Hector Lomond. She had killed Nellie Salter to save her son from the latter‘s 
false love trap. She had committed suicide after killing Nellie. However, this painful 
story had been haunting Mrs. Lomond even after her death. It was her perturbed and 
anxious ghost that visited the judge during the night. She came to the judge to confess 
before him that she had murdered Nellie. She, during her conversation with the judge 
and Brodie, made so clear statements that helped them deduce unambiguously that 
she had been after Nellie and murdered her in cold blood. She did it only to save her 
own son as well as other credulous lads from the but cherous snares of Nellie.  
Secondly, Mrs. Lomond has also come to get an assurance from the judge that her 
son‘s case will not be reopened. She was afraid that her son could be re-arrested and 
punished as he was a suspect. However, the judge assured her that her son‘s case once 
finished would not be reopened. 

  

 

POETRY 

THE ROAD NOT TAKEN 

Robert Frost 
 
CENTRAL IDEA: A human being gets many opportunities in life. These choices and decisions shape 
up the life of humans. It affects not only his future course of life on this earth but also his spiritual life 
after death. 
SUMMARY: The poem ―The Road Not Taken‘‘ has been penned down by a prolific writer Robert 
Frost. In this poem, the poet talks about making choices and the choices that shape us. The poet says 
that two roads forked in a small wood in autumn season. He was standing there but was in a dilemma 
which road to be opted for. Since he could not travel both the roads together, he stood gazing at the 
roads upto a point where the road bent behind the bushes. 
Finally, he decided to travel the other road which appeared to be as beautiful as the first one. It 
appealed him because it was more grassy and untrodden. Then, as he proceeded, he discovered that 
both the roads showed equal signs of wear. As he moved on, he found fewer people had travelled 
through the road. After exploring the road, he decided to try the next road for the next trip. But at the 
same time, he knew that there was little chance of coming back since every road leads to a new road.  
 
In the last stanza, the poet leaves a sigh and imagines himself at a time many ages from there. He says 
that he will recall his choice of selecting the path. It is his decision only that made the difference and 
this decision affected not only his worldly life but eternal life as well. 

(Robert Frost had once said that this poem is very tricky. Its tricky nature gets revealed when 
a reader gets confused about the actual state of Poet‘s mind, whether he was happy or sad at the end.) 

 

1.   Where does the traveller find himself? What problem does he face? 
Ans. The traveller finds himself at a place where the road diverged into two directions. He is in 
dilemma which way to go by. 

 

2.   What the difference between the two roads is  as described in stanza 2 and 3? 
Ans. One road was grassy and less travelled by while the other was much travelled and had turned 
black. 
 

3. Which road does the poet choose? Does he regret his decision? 
Ans. The poet chooses grassy and less travelled road, and it is only his choice that had made all 
the difference. Yes, he regrets his decision. 
 

4.   Find the rhyme scheme of the poem? 
Ans. The rhyme scheme of the poem is abaab. 
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5. Explain the meaning of the following phrases. 
Ans. (a) Yellow wood: It means a small forest, where the foliage has turned yellow because of  
               autumn season.  

   (b) Bent in the undergrowth: It means a place/ point where the road bent (turn) behind the       
         bushes. 

© Trodden black: It means turned black by stepping over them. 

                                                OR 
Turned black by being used much. 

 

LEARNING ABOUT LITERARY DEVICES 

METAPHOR: Metaphor is a figure of speech in which comparison is made between unlike things, 
categorizing them as identical. Here words ―like‖ or ‗as‘ are not used. E.g. a scholar fond of the world 
is a donkey loaded with books. 

Robert Frost uses the ‗roads‘ as a metaphor for the ‗choices‘ we make in life. 

 

ON KILLING A TREE 

Gieve Patel 
CENTRAL IDEA: The killing of a tree can be compared to the violence involved in curbing and 
suppressing goodness. Although great efforts can be used to eradicate goodness from this globe but it 
is impossible to uproot the deep roots of virtue from this earth. 
SUMMARY: The poem ‗On killing a Tree‘‘ has been penned down by Gieve Patel. This is a sarcastic 
poem in which the poet uses various criticisms against killing a tree. The poet says that a tree takes a 
long time to be uprooted because it has utilised various resources from earth like water, nutrients and 
has grown up into a well-built tree which cannot be uprooted with a simple blow of a knife. It has 
consumed earthly resources to sprout leaves from its cracked bark. So in order to kill a tree, a lot of 
effort is needed. By heavy blows, the plant can fall but the injured bark can heal and give rise to small 
branches which can grow to the former size, if neglected. 
In the next stanza the poet uses the sarcasm that it is impossible to uproot a plant completely with less 
effort. He says that to eradicate the plant from its native place, the root, which is set deep in the earth 
holding it very fast, is to be chopped out. Then after digging deep, one can find the lively and active 
part of the tree which is very sensitive and remains preserved in the deep layers of the earth. Finally, 
the tree is to be browned and hardened in the sun till it withers; otherwise it can develop roots and 
grow again. The poet depicts the fact that the truth takes a lot of time to be established and it is almost 
impossible to remove it from the earth otherwise, the existence on earth will cease to continue. 

 

Answer these questions 
1. Growth of a tree is a long process; killing of a tree is a longer process. Do you 

agree? 
Ans.  Growth of a tree is long process but the killing of a tree is a longer process. We 

certainly agree with it because in the course of time the tree uses up all the resources 
of earth to grow into a stout, well-built tree which is very difficult to be uprooted 
completely. 

 

2. How has the tree grown to its full size? List the words suggestive of its life and 

activity? 
Ans.  The tree has grown to its full size by using resources of earth, absorbing water from 

it, developing various branches and leaves after consuming various nutrients. 
            The words which suggest its life and activity are: 

 Bleeding bark:   It indicates that the plant is active and will heal quickly and 

then continue further growth. 

 The resource:   i.e. main part of root which mainly causes growth is ‗white and 

wet‘ indicating that the tree is very active. 

 If the tree is left unchecked after being uprooted, it can develop ―miniature 

boughs‖, which can grow to former size. 
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3. What does the poet mean by the bleeding bark? What makes it bleed? 
Ans.  ‗Bleeding bark‘ means the injured part of the tree where the plant has been uprooted. 

It is bleeding because of the jab of axe used in uprooting it. 
 

4. The poet says ‗No‘ in the beginning of the third stanza? What does it signify? 
Ans.  ‘No‘ in the third stanza is used as a criticism or a sarcastic expression. The poet says 

that even if we use great effort to uproot a plant but still it is impossible to destroy it 
completely. 

 

5. What does the poet mean by ‗earth- cave‘? 
Ans.  The ‗earth cave‘ means the deep layers of earth in which the tree anchors its roots. 

Since the root is fixed very deep that is why earth is compared to a cave which is 
known for its depth. 

 

6. What according to the poet can kill a tree? 
Ans.  The complete uprooting of a tree from the deep layers of the earth and then sun 

drying it so that it becomes brown, hard, twisted and withered can kill a tree. 
 

LEARNING ABOUT LITERARY DEVICES 

~ Beginning with the title, what are the words and images that are suggestive of violence in the poem? 

Ans.  The words which suggest the violence in the poem are: 

1. Jab of the knife 

2. Hack 

3. Chop 

4. Snapped 

5. Browning 

6. Hardening 

7. Twisting 

8. Withering 

The images that are suggestive of violence in the poem are: 

1. The root is to be pulled out. 

2. It is to be roped, tied and pulled out entirely. 
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SUBJECT: SCIENCE 

WORK ENERGY AND POWER 

Work: 
Scientific concept of work 
In physics, the term work is used in a special technical sense and has a much more precise definition 
which follows from the following examples. 
(i) When a box is pushed on a floor by applying a force and it moves through some distance, work is 
said to be done. In this case, the applied force displaces the box. 
(ii) When we pull a trolley by applying a force and it moves through some distance, work is again said 
to be done. 
(iii) When we lift a box through a height, we have to apply force. In this case, the applied force does 
work in lifting the box. 
From all the examples given above, it follows that work is done if: 

❖ A force is applied on the object and 
❖ Object is displaced from its original position. 

Definition of work: 
Work is said to be done if force applied causes displacement and displacement should not be in 
perpendicular direction to force applied. 
Work = Force × Displacement 
W = FS cosӨ, 
Where Ө is the angle between the Force and displacement.  
If     Ө = 0                                                                 W = FS 
If     Ө = 180                                                           W = - FS 
If     Ө = 90                                                              W = 0 
Work is a scalar quantity. This means that it has no sense of direction. 
Si unit of work is Joule. 

 

Definition of one Joule  
When F = 1N, s = 1m, then W = 1J 
If a displacement of 1m is produced by a force of 1N acting in the direction of displacement then the 
work done by the force is 1J. 
MEMORlSE: Work may be positive, negative or zero depending on the angle 
      

Energy: 
Energy is defined as the capacity to do work. 
More the energy in a body more is the work the body can do. 
Energy is a scalar quantity. 
The S.I. unit of energy is joule (J). Bigger units is 1 kJ = 1000 J, 1 MJ = 10 J 
The C.G.S. unit of energy is erg. 
MEMORISE: Energy is the ability to do work, more the energy, more the work that can performed 
and vice-versa. 

 
Forms of energy: 

Kinetic energy 
A moving object is capable of doing work because of its motion. Hence, we say that the 
object has kinetic energy. "Kinetikos" in Greek means "to move‖. Hence, kinetic energy 
means energy due to motion. The energy is stored in the object when work is done to change 
its velocity from a lower value to a higher value or from rest to certain velocity. 
Kinetic energy of an object is defined as the energy which it possesses by virtue of its motion.  

   K. E = ½ m v 
2 
 

Examples of bodies possessing kinetic energy 
1. A ball rolling on a surface because it can set another ball into motion by striking it.  
2. A bullet fired from a gun as it is able to penetrate some distance into a target which it strikes. 
3. Water in motion as it can turn a wheel or a turbine. 
4. A fast wind as it can set a boat in motion when striking against its sail. 
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Derivation of Expression for Kinetic Energy 
Consider an object of mass m which is moving with an initial velocity u on a perfectly frictionless 
surface. Let a constant external force F act on it and produce an acceleration a in it. If v is the final 
velocity of the object after having undergone a displacements, then from 
V

2
 - u 

2
= 2as,     or s =  (v² - u²)/2a      ........(1) 

Work done by the force in displacing the body through s, i.e., 
W= F × s                         ..........(2) 
We know from Newton's Second Law of Motion, 
F = ma                          ...........(3) 
From equation (1), (2) and (3), we get 
W = (ma) × s 
or W =  1/2mv

2
 -1/2 mu

2
    ......... (4) 

If the object is initially at rest, u = 0 and as such from eqn. (4), 
W =  1/2mv

2
      ...........(5) 

Or     K. E = -1/2 mv
2
 

 

Potential Energy 
The energy possessed by an object by virtue of its position or change jn configuration is called its 
potential energy. It is measured by the work that the object can do in passing from its present position 
or configuration to some standard position or configuration. 
Note: The energy possessed by a body due to its height from the surface of earth is called 

gravitational potential energy and that due to change in shape is called elastic potential energy.  

 

Derivation of Expression for Gravitational Potential Energy 
Let us consider a block of mass m kept surface of earth. Let the block be lifted to h. For that a force F 
is required which is mg. 
This force lifts the block through a distance work done by this force, 
W = F × h 
W = mg × h          [ F = mg] 
This work is converted into potential energy (P.E.) of the block. 
P.E = mgh 

 

Transformation of Energy 
1. Conversion of mechanical energy into electrical energy. The potential energy of water 
stored in a dam is changed to kinetic energy when it falls from a height. This kinetic energy 
rotates a turbine to produce electric energy. 
2. Conversion of electrical energy into mechanical energy. An electric motor uses 
electrical energy to run various electrical appliances, e.g., a train, a fan, washing machine, 
mixer, grinder etc. 
3. Conversion of electrical energy into heat energy. In an electric heater, a geyser, a toaster, 
an oven etc., electric energy is changed to heat energy. 
4. Conversion of heat energy into mechanical energy. In heat engines (e.g., a steam 
engine), heat energy changes to mechanical energy. 
5. Conversion of electrical energy into light energy. In an electric bulb, a fluorescent tube, 
a flood light etc., electrical energy is changed to light energy. 
6. Conversion of electric energy into sound energy. An electric bell, a stereo, a loudspeaker 
etc. change electric energy into sound energy.  

 
Law of conservation of energy 
According to law of conservation of energy, energy can neither be created nor destroyed; it can be 
converted from one form to another. 
Kinetic energy + potential energy = constant 
   ½ mv

2
 + mgh = constant. 

Power 
Power is defined as the rate of doing work. Power is scalar quantity.  
SI unit of power is watt (W), Another unit of power is horse power (HP). 
1 HP = 746W 
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Definition of Watt 
When t = 1 s, W = 1J, then P = 1 W 
If the work done by a machine is 1 joule in a time of 1 second, then the power of the machine is 1 
watt. 
Average power: Average power of an agent is defined as the ratio of total work done to the total time 
taken. 
Average Power = 
Commercial Unit of Energy: Kilowatt-hour (kwh) 
One kilowatt hour is the amount of energy consumed (or work done) by an agent in one hour working 
at a constant rate of one kilowatt. 
Relation between kWh and Joule 
1 kWh = 1000 Wh [Q 1 kW = 1000 W] 
Now, 1 W = 1 Js and 1 h = 60 × 60 s = 3600 s 
1kWh = 1000 Js × 3600 s = 3600000 J = 3.6 × 10 J 
1 kWh = 3.6 × 10 J = 3.6 MJ 

 

How is the kinetic energy of a body related to its momentum 
Let us consider a body of mass m having a velocity v. Then 
Momentum of the body p = Mass × velocity = m × v 
This gives, v = ... (1) 
From definition, 
Kinetic energy (K.E.) of the body = (1over 2)mv ... (2) 
Substituting the value of v from Equation (1) into Equation (2) we can write, 
K.E. = 1/2m ×  
 
Then, we can write, p = 2m × K.E. 
p = 
 

BOOK QUESTIONS 
Q1. A force of 7 N acts on an object. The displacement is, say 8 m, in the direction of 

the force (Fig. 11.3). Let us take it that the force acts on the object through the 

displacement. What is the work done in this case? 
Answer 

We know that if force F acting on an object to displace it through a distance S in one 
direction, then the work done W on the body by the force is given by: 
Work done = Force × Displacement 
W = F × S 
Where, 
F = 7 N 
S = 8 m 
Therefore, work done, W = 7 × 8 
= 56 Nm 
= 56 J 
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Q2.  When do we say that work is done? 
Answer 

Work is done whenever the given conditions are satisfied: 
→ A force acts on the body. 
→ There is a displacement of the body caused by the applied force along the direction 
of the applied force. 

 
Q3.  Write an expression for the work done when a force is acting on an object in the 

direction of its displacement. 
Answer 

When a force F displaces a body through a distance S in the direction of the applied 
force, then the work done W on the body is given by the expression: 
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Work done = Force × Displacement 
W = F × s 

 
Q4.  Define 1 J of work. 
Answer 

1 J is the amount of work done by a force of 1 N on an object that displaces it through 
a distance of 1 m in the direction of the applied force. 

 

Q5.  A pair of bullocks exerts a force of 140 N on a plough. The field being ploughed 

is 15 m long. How much work is done in ploughing the length of the field?  
Answer 

Work done by the bullocks is given by the expression: 
Work done = Force x Displacement 
W= F × d 
Where, 
Applied force, F = 140 N 
Displacement, d = 15 m 
W= 140 × 15 = 2100 J 
Hence, 2100 J of work is done in ploughing the length of the field. 
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Q1.  What is the kinetic energy of an object? 
Answer 

The energy possessed by a body by the virtue of its motion is called kinetic energy. 
Every moving object possesses kinetic energy. A body uses kinetic energy to do 
work. Kinetic energy of hammer is used in driving a nail into a log of wood, kinetic 
energy of air is used to run wind mills, etc. 

 

Q2.  Write an expression for the kinetic energy of an object. 
Answer 

If a body of mass mis moving with a velocity v, then its kinetic energy Ek is given by 
the expression, 
Ek= 1/2 mv 2 
Its SI unit is Joule (J). 

 

Q3.  The kinetic energy of an object of mass, m moving with a velocity of 5 m s−1 is 

25 J. What will be its kinetic energy when its velocity is doubled? What will be 

its kinetic energy when its velocity is increased three times? 
Answer 

K.E. of the object= 25 J 
Velocity of the object, v= 5 m/s 

∵ K.E. = 1/2 mv 2 

⇒ m = 2 × K.E./ v 2 
⇒ m = 2 × 25/25 = 2 kg 
If velocity is double, v = 2 × 5= 10 m/s 

∴ K.E. (for v = 10 m/s) = 1/2 mv 2 = 1/2 × 2 × 100= 100 J 
If velocity is tripled, v = 3 × 5 = 15 m/s 

∴ K.E. (for v = 10 m/s) = 1/2 mv 2 1/2 × 2 × 225 = 225 J  
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Q1.  What is power? 
Answer 

Power is the rate of doing work or the rate of transfer of energy. If W is the amount of 
work done in time t , then power is given by the expression, 
Power= Work/Time = Energy/Time 
P = W /T 
It is expressed in watt (W) 
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Q2.  Define 1 watt of power. 
Answer 

A body is said to have power of 1 watt if it does work at the rate of 1 joule in 1 s, 
i.e.,1 W= 1J / 1s 

 

Q3.  A lamp consumes 1000 J of electrical energy in 10 s. What is its power? 
Answer 

Power = Work Done/Time 
Work done = Energy consumed by the lamp = 1000 J 
Time = 10 s 
Power= 1000 / 10 = 100 Js -1 =100 W 

 

Q4.  Define average power. 
Answer 

The average Power of an agent may be defined as the total work done by it in the 
total time taken. Average Power = Total Work Done/Total time taken.  

 

Page 
Q1.  An object thrown at a certain angle to the ground moves in a curved path and 

falls back to the ground. The initial and the final points of the path of the object 

lie on the same horizontal line. What is the work done by the force of gravity on 

the object? 
Answer 

Work done by the force of gravity on an object depends only on vertical 
displacement. Vertical displacement is given by the difference in the initial and final 
positions/heights of the object, which is zero. 
Work done by gravity is given by the expression, 
W= mgh 
Where, 
h = Vertical displacement = 0 
W = mg × 0 = 0 J 
Therefore, the work done by gravity on the given object is zero joules. 

 
Q2.  A battery lights a bulb. Describe the energy changes involved in the process.  
Answer 

When a bulb is connected to a battery, then the chemical energy of the battery is 
transferred into electrical energy. When the bulb receives this electrical energy, then 
it converts it into light and heat energy. Hence, the transformation of energy in the 
given situation can be shown as: 
Chemical Energy → Electrical Energy → Light Energy + Heat Energy 

 

Q3.  Certain force acting on a 20 kg mass changes its velocity from 5 m s−1 to 2 m 

s−1. Calculate the work done by the force. 
Answer 

Kinetic energy is given by the expression,(E k) v = 1/2 mv 2 
Where, 
Ek= Kinetic energy of the object moving with a velocity, v 
(i) Kinetic energy when the object was moving with a velocity 5 m s-1 
(E k) 5= 1/2 × 20 × (5) 2 = 250 J 
Kinetic energy when the object was moving with a velocity 2 m s -1 
(E k) 2= 1/2 × 20 × (2) 2 = 40 J. 

Q4.  A mass of 10 kg is at a point A on a table. It is moved to a point B. If the line 

joining A and B is horizontal, what is the work done on the object by the 

gravitational force? Explain your answer. 
Answer 

Work done by gravity depends only on the vertical displacement of the body. It does 
not depend upon the path of the body. Therefore, work done by gravity is given by 
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the expression, 
W= mgh 
Where, 
Vertical displacement, h = 0 

∴W= mg x 0 = 0 
Hence, the work done by gravity on the body is zero. 

 

Q5.  The potential energy of a freely falling object decreases progressively. Does this 

violate the law of conservation of energy? Why? 
Answer 

No. The process does not violate the law of conservation of energy. This is because 
when the body falls from a height, then its potential energy changes into kinetic 
energy progressively. A decrease in the potential energy is equal to an increase in the 
kinetic energy of the body. During the process, total mechanical energy of the body 
remains conserved. Therefore, the law of conservation of energy is not violated. 

 

Q6.  What are the various energy transformations that occur when you are riding a 

bicycle? 
Answer 

While riding a bicycle, the muscular energy of the rider gets transferred into 
heat energy and kinetic energy of the bicycle. Heat energy heats the rider's 
body. Kinetic energy provides a velocity to the bicycle. The transformation 

can be shown as: 
Muscular Energy → Kinetic Energy + Heat Energy 
During the transformation, the total energy remains conserved. 

 

Q7.  Does the transfer of energy take place when you push a huge rock with all 

you might and fail to move it? Where is the energy you spend going? 

Answer 
When we push a huge rock, there is no transfer of muscular energy to the 

stationary rock. Also, there is no loss of energy because muscular energy is 
transferred into heat energy, which causes our body to become hot. 

 

Q8.  A certain household has consumed 250 units of energy during a month. 

How much energy is this in joules? 

Answer 
1 unit of energy is equal to 1 kilowatt hour (kWh). 

1 unit = 1 kWh 
1 kWh = 3.6 × 10 6 J 
Therefore, 250 units of energy = 250 x 3.6 × 106 = 9 × 10 8 J. 

10. An object of mass 40 kg is raised to a height of 5 m above the ground. 
What is its potential energy? If the object is allowed to fall, find its kinetic 

energy when it is half-way down. 
Answer 
Gravitational potential energy is given by the expression, 

W = mgh 
Where, 

h = Vertical displacement = 5 m 
m = Mass of the object = 40 kg 
g = Acceleration due to gravity = 9.8 m s−2 

∴ W = 40 × 5 × 9.8 = 1960 J. 
At half-way down, the potential energy of the object will be 1960/2 = 980 J. 
At this point, the object has an equal amount of potential and kinetic energy. This is 
due to the law of conservation of energy. Hence, half-way down, the kinetic energy of 
the object will be 980 J. 
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Q10.  What is the work done by the force of gravity on a satellite moving round the 

earth? Justify your answer. 
Answer 

Work is done whenever the given two conditions are satisfied: 
→ A force acts on the body. 
→ There is a displacement of the body by the application of force in or opposite to 
the direction of force. 
If the direction of force is perpendicular to displacement, then the work done is zero. 
When a satellite moves around the Earth, then the direction of force of gravity on the 
satellite is perpendicular to its displacement. Hence, the work done on the satellite by 
the Earth is zero. 

 

Q11.  Can there be displacement of an object in the absence of any force acting on it? 

Think. Discuss this question with your friends and teacher. 
Answer 

Yes. For a uniformly moving object 
Suppose an object is moving with constant velocity. The net force acting on it is zero. 
But, there is a displacement along the motion of the object. Hence, there can be a 
displacement without a force. 
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Q12.  A person holds a bundle of hay over his head for 30 minutes and gets tired. Has 

he done some work or not? Justify your answer. 
Answer 

Work is done whenever the given two conditions are satisfied: 
→ A force acts on the body. 
→ There is a displacement of the body by the application of force in or opposite to 
the direction of force. 
When a person holds a bundle of hay over his head, then there is no displacement in 
the bundle of hay. Although, force of gravity is acting on the bundle, the person is not 
applying any force on it. Hence, in the absence of force, work done by the person on 
the bundle is zero. 

 
Q13.  An electric heater is rated 1500 W. How much energy does it use in 10 hours? 
Answer 

Energy consumed by an electric heater can be obtained with the help ofthe 
expression, 
P= W / T 
Where, 
Power rating of the heater, P = 1500 
W = 1.5 kW 
Timefor which the heater has operated, T= 10 h 
Work done = Energy consumed by the heater 
Therefore, energy consumed = Power × Time 
= 1.5 × 10 = 15 kWh 
Hence, the energy consumed by the heater in 10 h is 15 kWh. 

 

Q14.  Illustrate the law of conservation of energy by discussing the energy changes 
which occur when we draw a pendulum bob to one side and allow it to oscillate. 

Why do the bob eventually come to rest? What happens to its energy eventually? 

Is it a violation of the law of conservation of energy? 
Answer 

The law of conservation of energy states that energy can be neither created nor 
destroyed. It can only be converted from one form to another. 
Consider the case of an oscillating pendulum. 
When a pendulum moves from its mean position P to either of its extreme positions A 
or B, it rises through a height h above the mean level P. At this point, the kinetic 
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energy of the bob changes completely into potential energy. The kinetic energy 
becomes zero, and the bob possesses only potential energy. As it moves towards point 
P, its potential energy decreases progressively. Accordingly, the kinetic energy 
increases. As the bob reaches point P, its potential energy becomes zero and the bob 
possesses only kinetic energy. This process is repeated as long as the pendulum 
oscillates. 
The bob does not oscillate forever. It comes to rest because air resistance resists its 
motion. The pendulum loses its kinetic energy to overcome this friction and stops 
after some time. 
The law of conservation of energy is not violated because the energy lost by the 
pendulum to overcome friction is gained by its surroundings. Hence, the total energy 
of the pendulum and the surrounding system remain conserved. 

 

Q15.  An object of mass, mis moving with a constant velocity, v . How much work 

should be done on the object in order to bring the object to rest?  
Answer 

Kinetic energy of an object of mass, moving with a velocity, v is given by the 
expression, 
Ek= 1/2 mv 2 
To bring the object to rest, 1/2 mv 2 amount of work is required to be done on the 
object. 

 

Q16.  Calculate the work required to be done to stop a car of 1500 kg moving at a 

velocity of 60 km/h? 
Answer 

Kinetic energy, Ek = 1/2 mv2 
Where, 
Mass of car, m = 1500 kg 
Velocity of car, v = 60 km/h = 60 × 5/18 ms-1 
Hence, 20.8 x 104 J of work is required to stop the car. 

 

Q17.  In each of the following a force, 

F is acting on an object of mass, m. The direction of displacement is from west to 
east shown by the longer arrow. Observe the diagrams carefully and state 

whether the work done by the force is negative, positive or zero. 
Answer 

 Case I 

In this case, the direction of force acting on the block is perpendicular to the 
displacement. Therefore, work done by force on the block will be zero. 
Case II 
In this case, the direction of force acting on the block is in the direction of 
displacement. Therefore, work done by force on the block will be positive. 
Case III 

In this case, the direction of force acting on the block is opposite to the direction of 
displacement. Therefore, work done by force on the block will be negative. 

 

Q18.  Sony says that the acceleration in an object could be zero even when several 

forces are acting on it. Do you agree with her? Why? 
Answer 

Acceleration in an object could be zero even when several forces are acting on it. 
This happens when all the forces cancel out each other i.e., the net force acting on the 
object is zero. For a uniformly moving object, the net force acting on the object is 
zero. Hence, the acceleration of the object is zero. Hence, Soni is right. 
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Q19.  Find the energy in kW h consumed in 10 hours by four devices of power 500 W 

each. 
Answer 

Energy consumed by an electric device can be obtained with the help of the 
expression for power, 
P = W /T 
Where, 
Power rating of the device, P = 500 W = 0.50 kW 
Time for which the device runs, T = 10 h 
Work done = Energy consumed by the device 
Therefore, energy consumed = Power × Time 
= 0.50 × 10 = 5 kWh 
Hence, the energy consumed by four equal rating devices in 10 h will be 4 × 5 kWh = 
20 kWh = 20 Units. 

 

Q20.  A freely falling object eventually stops on reaching the ground. What happens to 

its kinetic energy? 
Answer 

When an object falls freely towards the ground, its potential energy decreases and 
kinetic energy increases. As the object touches the ground, all its potential energy 
gets converted into kinetic energy. As the object hits the hard ground, all its kinetic 
energy gets converted into heat energy and sound energy. It can also deform the 
ground depending upon the nature of the ground and the amount of kinetic energy 
possessed by the object. 
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TISSUE  

 
A tissue is a group or collection of similar or dissimilar cells that performs a particular function and 
has a common origin.  
In simple organisms, all body functions are done by the single cell itself like Amoeba. But in complex 
organisms like in plants, human beings, different groups of cells perform different functions. 
Tissues are mainly classified in two types: 

a) Plant tissues 
b) Animal tissue 
 

Plant tissues 
Plants are multi cellular bodies made up of various kinds of cells. These cells together perform 
specific functions. These groups of cells collectively form plant tissues. The plant tissues are further 
categorized into two more divisions which are 

 Meristematic tissues  

 Permanent tissues 

 Meristematic tissue:  

The meristimatic tissue is an area of active plant growth. The undifferentiated cells divide and 
form new specialized cells. The continuous division of these cells helps in increasing the 
length and girth of the plant. These tissues differentiate to give rise to the permanent 
tissues.  

In 1817, karl Wilhelm voh Nageli used the term meristematic tissue.  
 (meristematic-greek word, Merizein-divisible) 

 
Characteristics 
These are simple living tissues having thin-walled compactly arranged immature cells which are 
capable of division and formation of new cells. The important characteristics of meristems are enlisted 
as under.     

 Meristematic cells are oval, spherical, and polygonal or recticulate shaped. 

 The cells of meristematic tissues are similar in structure having thin and elastic primary cell 

wall [made of cellulose]. 

 Generally vacuoles are absent. However dense cytoplasm and prominent nuclei are present. 

 Inter cellular spaces are absent [compact tissues]. 

 Actively dividing cells are present in growing regions of plants e.g. root and shoot tips.   

 Large number of cell organelles are present 

Classification 
A. Origin:  on the basis of origin meristem is of following types: 

 Pro-meristem: It is a meristem found in the embryo of the seed, which give rise to primary 

meristem during seed germination. Thus it is also called as primodial or embryonic meristem. 

They add to primary growth of plants. 

 Primary meristem: It originates from pro- meristem and lies at axillary buds, root and shoot 

tips of plant. It helps in the development of primary plant body; differentiation of various 

tissues and formation of leaves and branches. 

 Secondary meristem: It is the meristem formed from permanent tissues (having own pro-
Meristem). It is seen only in woody plants and initiates secondary growth i.e. increase in the 
thickness and girth of plant. 

B. Location: The meristematic tissues are located at specific regions where they divide continuously 
to add new cells to plant body. Thus on the basis of location, meristems are of following types: 

Apical Meristem: It is found in apex of main and lateral shoots and roots, responsible for 
linear growth of an organ. Apical Meristems are mostly Primary Meristems, responsible for 
elongation of root and shoot. Apical Meristem is also found at apex of leaves.  
Lateral Meristem: 

 It is also called as secondary Meristem. 
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 It occurs along sides of longitudinal axis of the plant. 

 It gives rise to the vascular tissues. 

 Lateral meristem is responsible for secondary growth I,e. it initiates growth in girth of 

stem and root.  

 Commonly found in gymnosperms. 

Intercalary Meristem: 

 It is present behind the apex and is part of apical meristem which is left behind during 

growth period. 

 Intercalary meristem is present at the base of leaf and internode region. 

 These lead to increase in length of leaf e.g. in grass, stem, bamboo, mint stem etc. 

 Intercalary  meristem is ephemeral (i.e. short lived) 

Permanent tissue: 
Permanent tissues originate from Meristematic tissues.  The cells of permanent tissue loose the 
capacity to divide and hence attain definite shape, size and thickness. The permanent tissue is 
made up of mature cells which can be living or dead. 

The living permanent cells are large and usually possess thin walls enclosing vacuolated 
cytoplasm. Permanent tissues are classified into two types on the basis of structure and 
composition which are 

 Simple permanent tissues 

 Complex permanent tissues 

1. Simple permanent tissues :                      
These are made up of same type of cells which are structurally and functionally similar. 
Simple permanent tissues are broadly classified into: 

1. Parenchyma: 

In Greek Para- means beside; enchein- to pour. 
 It is the fundamental tissue, which evolved in Bryophyte. 

 It possesses thin walled cells with prominent intercellular spaces.  

 The cell is oval, spherical, cylindrical or long spindle like. 

 The cell wall is composed of cellulose and pectin. 

 Each cell possesses large central vacuole for food and water storage with a prominent 

nucleus. 

 Parenchyma occurs in epidermis, cortex, and mesophyll of cells and endosperm of 

seeds. They are also found in xylem and phloem. 

Types:  on the basis of functions, Parenchyma is grouped into following types: 

1. Chlorenchyma: Chloroplast containing parenchyma tissue is called as chlorenchyma. 
They perform photosynthesis such as Mesophyll of leaves. 
2. Aerenchyma: Some parenchymatous cells have intercellular spaces, filled with air. They 
are termed as Aerenchyma (i.e. air cavities present in ground tissue). E.g. In hydrolytic plants 
aerenchyma provides buoyancy. 
However some parenchymatous cells enlarge to store nutrients and water. These are called as 
storage Parenchyma. 

 Functions of Parenchyma 

 It supports plant body 

 Stores food and nutrients in vacuoles 

 In hydrolytic plants they help in gaseous exchange and floating 

 Carry out all metabolic activities of plant 

 Maintains rigidity of plant body thereby providing definite shape and structure of body. 

 Store waste products such as tannin, resin etc. 

2.  Collenchyma: In Greek Colla- means Glue and enchyma- an infusion.  



 

OASIS HIGHER SECONDARY EDUCATIONAL INSTITUTE --- ©www.oasissgr.in 

 

It is the living mechanical tissue, the cells of which are thin –walled and living having thick 
corners composed of pectin. It also provides flexibility to soft aerial parts that can bend 
without breaking. The cells are elongated but appear oval or circular in transverse section. 
Collenchyma is present at thin margin of leaves, herbaceous dicot stems and leaf mid ribs.  

 Functions: 

 Collenchyma gives mechanical strength and elasticity to growing stems. 

 It resists tearing effect of wind on leaves. 

 Helps to perform the process of photosynthesis by storing sugar as starch. 

 It gives tensile strength to plant body. 

3.  Sclerenchyma 
 In Greek Sclerous-means hard and enchyma- an infusion. 

It is also called as strengthening tissue. It is composed of extremely thick walled dead cells 
with little or no protoplasm. These cells have uniform deposition of a water proof material 
called as lignin. The sclerenchymatous cells are compactly packed with no intercellular 
spaces.  

 The cells of sclerenchyma are of two types: 
 Sclereids 

 Fibres 
a. Sclereids : These cells are also called as Grit cells or stone cells. These are small cells, 
where lumen is small due to higher thickening of cell wall as present in drup fruit (e.g. 
Mango, coconut) and in legume seeds. The cells of fibres have pointed or rounded ends. 
b. Fibres : They are very long, narrow and thick lignified cells. Lumen is large as compared to 
sclereids. They are generally 1-3 mm long. The cells are spherical or oval shaped.  

 In the thick walls of both the fibres and sclereids are present thin areas called as pits 

 Functions of Sclerenchyma 

 It provides mechanical strength to plant parts. 

 It helps in conduction of water. 

 Sclereids provide hardness and support to soft parts 

 It provides protective covering around seeds and nuts. 

 It also provides protection from stress and strain. 

2. Complex permanent tissues  
A complex permanent tissue is defined as a group of more than one type of cells having 
common origin and working together as a unit to perform a common function. It helps in 
transportation of organic materials, water and minerals. Hence a complex permanent tissue is 
also known as conduction or vascular tissue.  

 The important complex tissues are Xylem and Phloem. They together form vascular bundles. 
 Xylem:  The word Xylem has a Greek origin where ―Xylos‖ means wood. In xylem 

thick walled cells are present in the form of tubular passages. Xylem is a conducting 

tissue in vascular plants, responsible for conduction of: 

  1. Inorganic solutes 

  2. Water 
 Xylem consists of four types of cells called as elements. The cells are listed as  

1. Tracheids 

2. Vessels 

3. Xylem parenchyma 

4. Xylem sclerenchyma (fibres). 

a. Tracheids 

 They are elongated, angular dead cells with oblique end walls, mainly involved in 
conduction of water and minerals. The walls are hard and lignified with length of about 
10cm .The end walls remain intact and possess bordered pits. 

           b. Vessels 

 They are cylindrical tube like structures consisting of series of drum shaped cells, placed 
one above the other, forming continuous channel for conduction of water and minerals. 
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They are dead cells about 10-20 cm in long. 

Tracheids and Vessels collectively are called as treachery elements. 
 

C. XYLEM PARENCHYMA 

They are small and thick walled ‗living‘ Parenchymatous cells responsible for lateral conduction of 
organic solutes and storage of starch (Food). 

 
D. XYLEM FIBRES (Sclerenchyma) 
These are nonliving lignified fibres with thick walls and narrow cavities which provide mechanical 
support to the plant body.  
Except Xylem Parenchyma, all Xylem elements are dead. 

 FUNCTIONS OF XYLEM: 

 It provides mechanical support to the plant body. 

 It helps in conduction of water (in upward direction). 

 It helps in lateral translocation of water. 

 It reserves food material in the form of starch. 

 

 Phloem:  It is a chief conducting tissue of vascular plants. It consists of both 
parenchymatous and sclerenchymatous cells. It is regarded as living conducting tissue 
that transports food from site of photosynthesis to the different parts of the plant (i.e. 
organic solute). 

  Phloem consists of four types of elements which are: 

 Sieve tubes  

 Companion cells 

 Phloem fibre 

 Phloem parenchyma 

 
 A. SIEVE TUBES: Sieve tubes are slender tubes like structures made up of elongated, thin 

walled cells placed end to end. The end walls of sieve tube cells are perforated by numerous 
pores called as sieve plates. The nucleus of sieve tubes degenerates at Maturity. However 
cytoplasm persists because of protoplasmic continuation of sieve tubes with companion 
cell. Sieve cells possess saline protein which is concerned with growth and repair of sieve 
cells. 

 Plastids, mitochondria and ER are absent in sieve cells (tubes). 

 B. COMPANION CELLS: These are living cells associated with sieve tubes. The sieve 
cells and companion cells are called as sister cells, because they originate from the single 
mother cell and form a single functional unit. Companion cells possess all important 
cellular contents with dense cytoplasm and prominent nucleus. The function of companion 
cells is to govern translocation of solutes. 

 C. PHLOEM FIBRE: These are dead sclerenchymatous cells whose function is to provide 
mechanical support to sieve tubes. They are spindle shaped with narrow lumen. 
D. PHLOEM PARENCHYMA:  These are living parenchymatous cells present as 
component of phloem. These are elongated cells with round ends and possess cellulose cell 
wall. 
{In Xylem only unidirectional movement is possible while as in  phloem  bidirectional    
movement can occur.} 
 

 Functions of Phloem: 

 It helps in translocation of organic solute from leaves to storage organs and from storage 

organs to growing regions. 

 Sieve tubes allow free diffusion of soluble organic subastances across sieve plates.  
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B. Animal Tissues 
On the basis of the structure of cells and their functions. Animal tissues are broadly classified 
into following four categories: 
1. Muscle tissue  

2. Connective tissue  

3. Epithelial tissue  

4. Nervous tissue 

     1.  Nervous tissue: 
It is a tissue which is specialized to transmit messages in our body. Brain, spinal cord and 
nerves are all composed of nervous tissue. Nervous tissue contains highly specialized unit 
cells called nerve cells or neurons .These cells are specialized for conduction of nerve 
impulses over great distance at great speed. They receive stimuli from within or outside the 
body and conduct impulses (signals) from one neuron to another. A neuron consists of: 
 

 Cell body: It is also called as Cyton or soma. Its cytoplasm is called Neuroplasm and has a 

large spherical nucleus. The cytoplasm contains mitochondria, golgi apparatus, neuro fibrils, 

neurotubules and special granules called nissl‘s granules which are groups of ribosomes and 

rough endoplasmic reticulum. Cell bodies are concerned with growth and maintenance and 

receive nerve impulse from dendrites. 

 

 Dendrite: They are short, tapering, protoplasmic branch like structures extending away from 

cell body. Their job is to receive messages from other neurons and allow these messages to 

travel to cell body. Dendrites can have small protrusions called dendritic spines which further 

increase surface area for possible connection with other neurons. Such connections are called 

synaptic connections. 

 

 Axon: It is a long, cylindrical tube like structure that carries electric impulse from cell body 

or from another cell‘s dendrites. The terminal branches are called terminal arborization, 

which are knob –like .The synaptic knobs of terminal branches of neuron are connected with 

dendrite branches of adjacent neuron. Each such junction has a minute gap called synapse 

which allows transmission of impulse from one neuron to other. 

 Types of neurons 

 1. Sensory Neurons: Transmits impulse from receptors to central nervous system (brain and 
spinal cord) through their axons.  

 2. Motor Neuron: They carry impulses from CNS to effector organs i.e. to muscles and 
glands. 

 3. Relay neurons: They link sensory and motor neurons for distant transmission of 
impulses. 

      2.  Muscle tissue:  

 It constitutes all the muscles of the body of an animal. Muscle cell are elongated and large 
sized and as such termed as Muscle fibres.  Muscle cells are typically arranged in parallel 
manner allowing them to work effectively. Muscle tissues are responsible for movement in 
our body. Muscle contains special proteins called contractile proteins, which contract and 
relax to cause movement. On the basis of their location, structure and functions, muscle 
fibres are of following types: 

a.  Striated Muscles or Skeletal Muscles : 

 They are also called as stripped or voluntary muscles. The cells of striated muscles are in 
the form of long, unbranched and cylindrical Fibres with blunt ends. Each fibre is enclosed 
by a distinct plasma-membrane called Sarcolemma. It possesses dark bands called A-bands 
and Light bands called I- Bands in cross striations. It is voluntary and get fatigued. Skeletal 
muscles contain oxygen carrying pigment called Myoglobin. It is present in limbs, tongue, 
pharynx and body wall {controlled by CNS}. 
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b.  Unstrained or Smooth Muscles 

 They are also called as Visceral or involuntary Muscles. The cells of smooth muscles are 
spindle shaped with pointed ends and each has one nucleus, surrounded by cytoplasm called 
Sarcoplasm. These muscles never connect with skeleton. Action of these muscles is 
controlled by autonomic nervous system (i.e. involuntary). In these muscles cross- situation 
are absent and do not get fatigued. Smooth muscles being involuntary are present in the 
wall of elementary canal, respiratory tract, blood vessels, urinary bladder, iris of eyes etc.  

c.  Cardiac Muscles : 

 The cells of cardiac muscles are in the form of short, cylindrical branched fibres which are 
joined end to end to form a continuous network. The cardiac muscles are found in the wall 
of heart and in the walls of large veins i.e. pulmonary vein and Superior Vena cava. These 
fibres show characteristics of both stripped and unstripped muscle fibres. Cardiac muscles 
however lack sarcolemma. It has a nerve supply from both autonomous and CNS. Such 
fibres exhibit rapid contractions and are involuntary, following rythming pattern throughout 
life. 

 
3.  Epithelial tissue : In Greek Epi-Upon and Thele- Nipple). It is a simplest kind of animal 

tissue that occurs as protective covering. The cells of this tissue are tightly packed to form a 
continuous sheet of cells which covers external surface of body. The cells of epithelial cells 
contain little or no intercellular Matrix. The epithelial cells lie on a delicate non-cellular 
basement membrane which contains special form of Matrix protein called Collagen. 

The skin and lining of buckle cavity, blood vessels, alveoli of lungs and kidney tubules are 
made of epithelial tissue. Epithelial tissue may be simple i.e. composed of a single layer of 
cells or stratified i.e. made up of several layers of cells. Depending upon the shape and 
function of the cells. The epithelial tissue is of following types: 

 1. Squamous epithelial  
 It consists of a thin, flat disc like polygonal or irregular shaped cells with round and 

flat nucleus.  

 Adjacent cells fit together like tiles on floor. Therefore it is also called as pavement 

epithelium. 

 It forms the lining of nose, blood vessels, lung, alveoli etc. 

 Functions : 

 It protects the underlying parts of body from mechanical injury. 

 It facilitates diffusion of gases 

 It prevents desiccation of organs. 

 It prevents entry of gases inside our body. 

 2. Cuboidal Epithelium 
 It consists of cube like cell of almost equal height and width. 

 The cells appear square like in vertical section but their free surface seems to be 

hexagonal. 

 It forms lining of salivary glands; kidney tubules, pancreatic duct. It also covers ovaries 

and lines sperm producing tubules.  

 Functions:  

 It provides mechanical support to the organs.  

 It is involved in secretion of gastric juices 

 It also helps in absorption and excretion. 

3. Columnar Epithelium: 
It consists of tall, cylindrical, pillar like cells, basal part of which bears oval nucleus. The free 
end of cells consists of finger like projections called micro-villi. 
Columnar epithelium lines the inner surface of stomach, intestine, gall bladder and parts of 
urethra. 
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 Functions: 

 It helps in the absorption of nutrients 

 It provides mechanical support to the organs 

 It plays role in secretion of gastric juices 

 4. Ciliated Epithelium: 
 It consists of tall cells with cytoplasmic hair like Cilia at free ends. A cilium is fine 

vibratile out growth that arises from basal granule. 

 Cells may be cuboidal or columnar and thus also called as ciliated cuboidal epithelium or 

ciliated columnar epithelium.  

 It forms the lining of trachea, fallopian tube , nasal passage etc. 

 Functions:  

It causes movement of small solid particles of mucus in specific ducts. 

 It causes movement of ovum and zygote towards Uterus.  

 It helps in removing unwanted particles from trachea. 

 5. Glandular Epithelium: 
It consists of column cells modified to secrete chemicals. It lines the glands like intestinal 
glands, pancreatic glands etc. 

 

4. Connective Tissue: 
The connective tissue is specialized to connect and anchor various body organs. As such it 
connects one bone with another and a bone with a muscle. 
Connective tissue involves three important components: 

 Inter cellular medium  

 Connective tissue cells 

 Fibres 

 
The cells of connective tissue are loosely spaced and embedded in an intercellular matrix. The 
matrix may be jelly like fluid, dense or rigid.  
Connective tissue acts as a protective sheath and packing material around various organs, 
separating them so that they do not interrupt each other‘s function.  
In animals there are following five types of connective tissues: 

 
I. Areolar or Loose connective tissue:  

 It is a loose and cellular connective tissue. It consists of transparent jelly like sticky 

matrix containing fibres, cells and mucin. 

 Its matrix consists of two kinds of fibres. 

  White Collagen: made of protein-Collagen 

  Yellow elastic fibres: Made of protein- Elastin. 
 It is found between the skin and muscles, around blood vessels and nerves and in bone 

marrow. 

 It fills the spaces between different tissues and organs, hence called packing tissues. 

 Functions: 

 It helps in repair of tissues after injury. 

 It provides rapid diffusion of oxygen and nutrients from blood vessels.  

 It helps in fighting foreign antigens and toxin. 

 

II. Dense Connective Tissue: 

It is a fibrous connective tissue characterized by ordered and densely packed collection of 
fibres and cells. 

        It is the main component of tendons and ligaments. 
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a. LIGAMENTS:  These are elastic structures made up of yellow elastic fibrous 
tissues which serve to bind the bone together. 

  It has a considerable strength and contains little matrix.  
It strengthens joint and permit normal movement but preventing over –flexing.[sprain 
is caused by excessive pulling of Ligaments]. 
b. TENDONS: They are cord-like strong in elastic structure that joins skeletal 
muscles to bones. They are composed of white collagen fibrous tissues. It has great 
strength but its flexibility is limited. The cells of tendons are elongated fibroblasts 
which are arranged in continuous rows. 

 

III.   Adipose Connective Tissues: 

It is also called as fat storing tissue.  It consists of large number of oval and rounded 
adipose cells called adipocytes filled with fat globules. 
The adipose tissue is abundant below the skin, between internal organs (e.g. around 
kidney), around blood vessels and in yellow bone marrow. 

 Functions:  

 It serves as fat reservoir. 

 It forms shock absorbing cushion around kidneys and eyeballs. 

 It acts as insulator and regulates body temperature (as blubber in whales) 
 

IV. SKELETAL TISSUE:  

It is a connective tissue in which matrix is solid and the living cells occur in the fluid 
filled spaces called Lacunae. It forms endo skeleton of the body of vertebrae and provides 
protection to many vital organs.it helps in locomotion and includes: 

 a. BONE  

 b. CARTILAGE 
 

A. BONE:  It is a hard, rigid, strong, and non-flexible structure which consists of solid matrix 
containing proteins and mineral salts. It consists of living bone cells called osteoblast, 
arranged in concentric circles in lacunae throughout the matrix. The bones are porous in 
nature and are present in the whole body forming internal skeleton framework. Long bones 
contain bone marrow in hollow narrow cavity. However many bones contain special 
connective tissue called red bone marrow which produces blood cells. 

 Functions: 

 It provides shape to the body.  

 It protects vital body organs such as brain, lungs etc. 

 The bony endo skeleton forms supporting framework of the body. 

 Bones provide levers for movement and support for soft body parts. 

 B. CARTILAGE: It is a soft and flexible endoskeleton in which the solid matrix has fluid 
filled lacunae having 1-4 living cells called chondrocytes. Blood supply is restricted to outer 
covering of cartilage called perichondrium. A layer of cartilage forming cells occurs below 
perichondrium. The cartilage matrix is made up of mainly proteins. Cartilage is present at the 
joints of bones, pinnae, epiglottis, and trachea etc. cartilage being non-porous in nature lacks 
bone marrow. 

 FUNCTIONS: 

 It smoothens body surfaces at joints. 

 It provides support and flexibility to the body parts. 
 

V. FLUID CONNECTIVE TISSUE: 

It links the different parts of the body and maintains continuity in the body. Hence fluid 
tissue is also known as vascular tissue. It includes blood and lymph. 
BLOOD:   Blood is a mobile connective tissue composed of a fluid, plasma and cells-the 
blood corpuscles. It is the softest tissue in the body. Blood is slightly alkaline fluid having 
pH 7.4.  Blood composition can be illustrated as: 
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1. PLASMA: It is slightly alkaline, non-living inter-cellular substance which constitutes 
about 60% part of blood. It is pale yellow but transparent and clear fluid. 

 The plasma proteins however constitute 7 to 8%part of plasma. These proteins 

include albumin; globulin, fibrinogen etc. 

 Blood plasma also contains heparin which prevents coagulation of blood inside 

blood vessels. 

2.  BLOOD CORPUSCLES: Also called blood cells. They are of following types: 

 ERYTHROCYTES: Called as red blood cells. They are the most abundant cells 

in the human body. R.B.C‘S are enucleated [non-nucleated]. They are mostly 

biconcave, oval or circular in shape. They look yellowish when seen singly and 

red when viewed in bulk. They contain iron-rich red coloured oxygen carrying 

pigment called hemoglobin provides red colour to cells] ‗RBCs‘ contain carbonic 

anhydrase for CO2 transport. 

 LEUCOCYTES: Called as white blood corpuscles. The leucocytes are rounded or 

irregular in shape and lack hemoglobin. The WBC‘S are colourless and larger 

than R.B.C‘S possessing nucleated cells. They are capable of amoeboid 

movement and are part of body‘s defense mechanism. The W.B.C‘S include: 

 Phagocytes- Engulfs pathogens 

 IMMUNOCYTES: Provide immunity 

INCLUDE LYMPHOCYTES- secrete antibodies to destroy microbes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Platelets: called as blood platelets. They are rounded or oval disc like bodies. 

They are colourless, flat and non-nucleated fragments of cells. Blood platelets 

release certain chemicals called platelet factors e.g. thromboplastic which help in 

blood clotting. 

  FUNCTIONS OF BLOOD 

 Blood transports digested food from alimentary canal to different body cells. 

 It maintains body temperature to constant level by distributing heat within body. 

 Blood transports excretory matter to kidneys. 

 Blood helps to regulate PH of body. 
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B. LYMPH:  It is a light, yellow colored, mobile fluid connective tissue which drains into 
lymphatic capillaries from intercellular spaces.  

 It consists of two parts: 
A) Plasma: which are a fluid matrix containing proteins, digested fat and pigments of dead 

cells. 

B) Lymphocyte cells: are special types of WBC's which fight against infection. 

 The lymph is also called extra cellular fluid as it bathes the cells and lies outside cells. 
It flows in one direction i.e. from tissues to heart as back flow is prevented by valves present 
in Lymph vessels. 
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IS MATTER ARROUND US PURE 

 

Pure substances 

Pure substances can be defined as the materials which are made up of one kind of particles. These 
particles can either be atoms or molecules. For example, water is a pure substance as it is made up of 
only H2O molecules. Similarly air is also not a pure substance as a number of gases like oxygen; 
nitrogen, carbon dioxide etc. are present in it. 

 

Classification of Pure substances 
On the basis of their chemical composition, pure substances can be classified either as elements or 
compounds. 

 

Elements 

According to Lavoisier, a French chemist, 
An element is the simplest or basic form of a pure substance which cannot be broken into anything simpler than it by 
any physical or chemical method. 

However this definition of an element has been modified with the discovery of radioactive elements. 
It may now be defined as: 

Element is the pure substance which is made up of one kind of atoms only 

The common examples of elements are hydrogen, carbon, oxygen, nitrogen, sulphur, copper, silver, 
gold etc. nearly 118 elements are known. 
 

Types of Elements 

Elements are further classified into three types on the basis of their physical state and properties. 
These are metals, non-metals and metalloids. 
 

 Metals:- 
Nearly 70 elements are metals. In the metals, the atoms are very closely packed together by 
metallic bonds. Because of close packing, the metals are quite hard. The important 
characteristics of the metals are listed. 

1. Metals are solids at room temperature. 
2. Metals have shining surface. This property is known as luster. 

3. Metals are good conductors of heat and electricity. 

4. Metals are generally quite hard. 

5. Metals are malleable in nature. It means that they can be beaten to form very fine thin 
sheets. 

6. Metals are ductile in nature. It means that very fine and thin wires can be drawn from 
the metals. 

7. Metals are sonorous which means that when they are bent or hit, they produce a 
tinkling sound. 

8. Metals have generally high melting and boiling points. 
 

 Non-Metals:- 
Non-metals are comparatively less in number. The important properties of the non-metals are 
listed. 

1. Non-metals are either gases or solids at room temperature. 
2. Non-metals vary in colour. Solids have generally dull surfaces. 
3. Non-metals are mostly poor conductors of heat and electricity except diamond is 

good conductor of heat and graphite is good conductor of electricity.  
4. Most of the non-metals are quite soft and have smaller densities than metals. 
5. Non-metals are non-malleable and non-ductile in nature. 
6. Non-metals are also not sonorous in nature. 
7. As compared to metals, the non-metals have very low melting and boiling points. 
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 Metalloids 
Elements having intermediate properties between those of metals and nonmetals are known as 
metalloids. A few common examples of metalloids are: silicon, Arsenic, Antimony, Bismuth 
etc. The use of metalloids has revolutionized the present world as they are used in the devices 
used for controlling applications.   

 

Compounds 
A compound is a pure substance formed from two or more elements combined together in definite proportion by 
weight. A compound can only be decomposed by a chemical action into two or more simpler 
substances e.g. CaCo3, H2O etc. 
 

Properties of Compounds 

1. A compound cannot be separated into its constituent elements by physical methods. 

2. The properties of a compound differ entirely from those of its constituent elements. 

3. When a compound is formed, energy is usually evolved or absorbed during the chemical 
reaction. 

4. In a compound, the constituent elements are present in a definite proportion by weight. 

5. A compound has fixed melting point, a fixed boiling point, etc. 

6. A compound is a homogeneous substance, i.e., its composition is same throughout.  
 

Mixtures 
A mixture is a material which is made up of two or more different kind of particles (atoms or 
molecules) which do not react chemically but are physically mixed together in any proportion. For 
example; when sand and salt is mixed they form mixture. Air is a mixture of different gases.  
Mixtures are of two types: 

1. Homogenous mixture : A mixture is said to be homogenous if all the components of mixture 
are uniformly mixed and there is no boundary of separation between them.  For example salt in water 
etc.   

2. Heterogeneous Mixture: A mixture is said to be heterogeneous if all the components of the 
mixture are not uniformly mixed and there are visible boundaries of separation between them. For 
example; Sand in water etc.  

 

Properties of Mixtures 

1. A mixture may be homogenous or heterogeneous. 

2. The constituents of a mixture can be separated by physical methods like filtration, 
evaporation, Sublimation, magnetic separation, etc. 

3. Energy is usually neither evolved nor absorbed during the formation of a mixture. 

4. The composition of a mixture is variable. 

5. Mixtures have no definite melting point or boiling point, etc. 

6. In the formation of a mixture, no chemical reaction occurs.  

7. The properties of a mixture are those of its constituents.  

 

Physical and Chemical changes 
Physical Changes : those changes in which only the physical properties of the substances change but 
no new substances are formed are called physical changes. For example; melting of ice to form water, 
breaking of glass etc.  
Chemical Changes: Those changes in which the substances undergoing change are transformed into 
new substances whose properties are entirely different from those of the original substances are called 
chemical changes. For example; rusting of iron, burning a piece of paper etc.  
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Difference between Physical and Chemical changes  

Solutions: 
A solution is defined as a homogeneous mixture of two or more chemically non-reacting substances 
whose composition can be varied within limits.  A solution has two components: 

1. Solvent      2. Solute  

 
Solvent: The component which is present in larger amount is called solvent. It is a dissolving agent 
and is also known as dispersion medium. 
Solute: The substance which is dissolved in a solvent to produce a solution is called a solute. The 
solute particles in a true solution are called dispersed particles. Solvent is always present in a lower 
quantity. 

 

True Solution  
If the mixture of the substances in a solution is truly homogeneous, the particles cannot be 
distinguished from one another, even under a microscope. In such a solution, the solute particles 
disappear into space between the particles of the solvent. Such a solution is called a true solution. 

 

Properties of True Solution 
1. A solution is homogeneous mixture. 
2. Size of particles is less than 1nm (10

-9
m). 

3. The particles cannot be seen even under microscope.  
4. The components of a solution cannot be separated by filtration. 
5. It is a stable mixture and the solute in a solution does not settle down even after the solution is 

kept undisturbed for some time 
6. It does not scatter light i.e. it does not show Tyndall effect.  

 

Concentration of a Solution 
The concentration of a solution is expressed as the amount of the solute present in a given amount of 
the solvent or solution. It is normally expressed as mass percent or as volume percent. 

 

Mass Percent 
Mass percent of a solution may be defined as the number of parts by mass of one component (solute 
or solvent) per 100 parts by mass of the solution. 
If A and B are the two components of a binary solution, then 

 Mass percent of A = 
  

     
 x 100 

 
 

 Mass percent of B = 
  

     
 x 100 

 

Where           are respective masses of A and B in the solution. 
 
 
 

Physical changes Chemical changes 
1. A physical change brings about change in 

physical properties of the substances. 
1. A chemical change brings about changes in 

chemical as well as physical properties of the 
substance. 

2. No new substance is formed.  2. A new substance is formed. 

3. This change is temporary and hence 
reversible. 

3. This change is permanent and hence is 
irreversible.  

4. Heat changes may or may not occur.  4. Heat changes do occur.  

5. Examples are melting of ice, tearing of paper.  5. Examples are rusting of iron, burning of 
paper.  
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Volume Percent 
Volume percent of solution may be defined as the number of parts by volume of one component 
(solute or solvent) per 100 parts by volume of the solution.  
Mathematically, 

 Volume percent of A = 
  

     
 x 100 

 

 Volume percent of B = 
  

     
 x 100 

 

Where           are respective volumes of A and B in the solution. 
 

Suspensions 
A suspension is a heterogeneous mixture in which small particles of a solid do not dissolve but remain 
suspended throughout the bulk of medium (the liquid or gas). For Examples:- chalk-water mixture, 
paints, etc. are suspensions. 

 

Properties of Suspension 
1. Suspension is a heterogeneous mixture. 
2. The particles of a suspension can be seen by the naked eye. 
3.  Size of particles is greater than 100 nm  
4.  The solute particles settle down when a suspension is left undisturbed, that is, a suspension is 

unstable.  
5. They can be separated from the mixture by the process of filtration.  

 

Colloids or Colloidal Solutions 
Solutions in which the size of the particles lies in between those of true solutions and suspensions are 
called colloids. Colloids appear to be homogenous but actually they are heterogeneous mixtures. 
Examples of colloids are milk, blood, starch solutions etc.  

 

Properties of Colloids  
1. A colloid is a heterogeneous mixture.  
2.  The size of particles of a colloid is too small to be individually seen by naked eyes but is 

visible under powerful microscope.  
3.  Colloids are big enough to scatter a beam of light passing through it and make its path 

visible.  
4.  They do not settle down when left undisturbed, that is, a colloid is quite stable.  
5. Colloidal particles have sizes ranging from 10

-7
 cm to 10

-5
 cm. 

6. They cannot be separated from the mixture by the process of filtration. But, a special 
technique of separation known as centrifugation. 

 

Solubility 
The maximum amount of solute that can be dissolved in 100g of solvent is called solubility of that 
solute in that solvent at a particular temperature.  
Effect of temperature on solubility: If the solute is solid in liquid, when the temperature is increased, 
solubility also increases but if the solute is gas in liquid then if the temperature is increased the 
solubility decreases.   
Effect of pressure on solubility: If the solute is solid in liquid, pressure has no role on solubility but if 
the solute is gas in liquid then if the pressure is increased the solubility increases.   
 

Methods to Separate Components of Mixtures 
1. Filtration: It is the process in which the solute and solvent are separated by using filter paper. 

It is used for separating insoluble substances from a liquid. The mixture of insoluble solid and liquid 
is poured into a filter paper cone fixed in a funnel by using a glass rod as a guide. The liquid passes 
through a filter paper and collects in the beaker kept below the funnel. The solid particles do not 
passes through the filter paper and remain behind on the filter paper. The solid substance left behind 
on filter paper is called residue. The clear liquid obtained is called filtrate. For Example: A mixture of 
chalk and water, Sand and water etc. 
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2. Evaporation: Evaporation is the process which is used to separate a substance that has been 
dissolved in liquid say water. The use of process of evaporation for separating a mixture is based on 
the fact that liquid vaporize easily whereas solids do not vaporize easily. Evaporation is used for 
recovering dissolved solid substances from liquid mixtures but the liquid itself cannot be recovered by 
this method. For example; we can separate the coloured component of ink (which is a mixture of dye 
and water) by the process of evaporation. 

3. Crystallization: The process of cooling a hot, concentrated solution of a substance to obtain 
crystals is called crystallization. It is used for obtaining a pure solid substance from impure sample. 
This is done as follows:- 

(1) Impure solid substance is dissolved in minimum amount of water. 
(2) The solution is filtered to remove insoluble impurities. 
(3) The clear solution is heated gently on a water bath till a concentrated solution or saturated 
solution is obtained. 
(4) Allow the hot, saturated solution to cool slowly. 
(5) Crystals of pure solid are formed. Impurities remain dissolved in solution. 
(6) Separate the crystals of pure solid by filtration and dry. 
For Example: Impure copper sulphate can be purified by the method of crystallization. 
4. Chromatography: It is a technique used for separation of those solutes which have been 

dissolved in a same solvent in very small quantities. The most common method of chromatography is 
paper chromatography.  The technique is based on the fact that two or more substances are soluble in 
same solvent but their solubility may be different. For Example: Black ink is a mixture of several 
coloured substances which can be separated by this method. 

Applications of chromatography 
(1) It is used to separate solution of coloured substances. 
(2) It is used in forensic sciences to detect and identify trace amount of substances in the contents 
of bladder and stomach. 
5. Sublimation:  The changing of a solid state directly into vapours on heating and vapours into 

solid on cooling is called sublimation. The solid substance which undergoes sublimation is called as 
sublime. The solid substance obtained on cooling the vapours is called sublimate. The process of 
sublimation is used to separate those substances from a mixture which sublime oh heating. The 
substances like ammonium chloride, iodine, camphor, naphthalene, and anthracene sublime on 
heating and can be recovered in the form of a sublimate by cooling their vapours. Most of the solid 
substances do not undergo sublimation. 
     6. Centrifugation: Centrifugation is a method of separating the suspended particles of a substance 
from a liquid in which the mixture is rotated at a high speed in a machine called centrifuge. 
In the method of centrifugation, the mixture of fine suspended particles in a liquid is taken a test tube. 
The test tube is placed in a centrifuge machine and rotated rapidly for some time. As the mixture 
rotates rapidly, a force acts on the heavier suspended particles in it and brings them down o the 
bottom of the test tube. The clear liquid, being lighter, remains on the top. This method is used to 
separate cream from milk.  
    7. Separation by separating funnel: A mixture of two immiscible liquids can be separated by 
using a separating funnel. A separating funnel is a special type of funnel which has a stop-cock in its 
stem to allow the flow of a liquid from it, or to stop the flow of liquid from it. The separation of two 
immiscible liquids by a separating funnel depends on the differences in their densities. 
The mixture of two immiscible liquids is put in a separating funnel and allowed to stand for some 
time. The mixture separates into two layers according to the densities of the liquid in it.  The heavier 
or denser liquid forms the lower layer whereas the lighter liquid forms the upper layer. On opening 
the stop cock of separating funnel, the lower layer of heavier liquid comes out first and collected in a 
beaker. 
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    8. Distillation: Distillation is used for the separation of components of a mixture containing two 
miscible liquids that boil without decomposition and have sufficient difference in their boiling points. 
In this method we start heating the mixture of liquids (say water and acetone) to form vapours; the 
vapours of the liquid with fewer boiling points are obtained which are the cooled in a different beaker 
to get back liquid. The liquid obtained by condensing the vapours is called distillate.  This method is 
used to separate acetone from water.  
    9. Fractional Distillation: Fractional Distillation is used to separate a mixture of two or more 
miscible liquids for which the difference in boiling points is less than 25 K. For example, for the 
separation of different gases from air, different factions from petroleum products etc. The apparatus is 
similar to that for simple distillation, except that a fractionating column is fitted in between the 
distillation flask and the condenser. 
A simple Fractionating column is a long vertical glass tube filled with glass beads. The glass beads 
provide a large surface area for hot vapours to cool and condense repeatedly. In most simple terms, a 
fractionating column can be regarded as an arrangement for providing different temperature zones 
inside it, the highest temperature being at the bottom of the column and lowest temperature near its 
top. The Fractionating column is fitted in the neck of the distillation flask containing the mixture of 
liquids to be separated. 

Application of Fractional Distillation 
     (1) It is used to separate the mixture of miscible liquid in the laboratory. 

(2) It is used to separate crude oil petroleum into useful fractions such as kerosene, petrol, 
diesel.  

     (3) It is used to separate gases of the air. 
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SUBJECT: SOCIAL SCIENCE 

NATURAL DISASTER 
 

Fill in the blanks  
One Word Answers:  

1. Natural Disasters  
2. 4 (II, III, IV&V)   

3. IV & V    
4. Snow avalanche  
5. Drought    
6. Famine  

7. Rainwater harvesting  

8. Cloudburst 

9. Earthquake 

10. Richter Scale 
 

One Word Answers:  

1. Earthquake 

2. Landslide 

3. Earthquake 

4. Cloudburst 

5. Earthquake 
  

Very Short Answer Type Questions  

1. What is the difference between hazard and disaster?  
Ans. Hazard is an agent which has the potential to cause harm to a vulnerable target. Hazard is a 
situation that poses a level of threat of life, health, property or environment. Disaster occurs when 
hazards meet vulnerable situations. Disaster is a natural or manmade event that causes significant 
physical damage or destruction.  
 

2. What do you understand by a natural disaster? Enlist few.  
Ans. Natural disaster is an event that is caused by natural hazards and leads to loss of life and 
damage to physical infrastructure and environment. For example; 2005 Muzaffarabad earthquake, 
2004 Indian Ocean tsunami.  
 

3. Write down some earthquake events in India.  

  Area        Year     Measurement  
1. Gujarat       1956      6.1  
2. Kashmir      1963      5.3  
3. Kashmir      1980      4.9  
4. Kashmir      2005      7.6  
5. Kashmir      2013      5.7  
6. Sikkim       2006      5.3  
7. Gangtok, Sikkim    2011      6.9  
 

4. What is the difference between drought and famine?  
Ans. Drought can be defined as a lack or shortage of water for an unusually long period. It can 
have a substantial impact on the ecosystem and agriculture of the affected region.  
Famine is a widespread scarcity of food, caused by several factors including crop failure, 
population unbalance etc.  
 

5. Illustrate briefly how an earthquake occurs.  
Ans. Earthquakes are usually caused when rock underground suddenly breaks along a fault. When  two 

blocks of rock or two plates are rubbing against each other, they stick a little. They continue to move until 

they get stuck again. The spot underground where the rock breaks is called the focus of the earthquake. The 

place right above the focus (on top of the ground) is called the epicenter of the earthquake.  
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Long Answer Type Questions  

1. What do we understand by mitigation? Give some examples.  
Ans. Mitigation is an effort to reduce loss of life and property by reducing the impact of 
disasters. It means elimination or reduction of the frequency, magnitude, or severity of 
exposure to risks, or minimization of the potential impact of a threat or warning. Some 
examples of mitigation are:  

a. For earthquake:  
i. Enforcement of building codes  
ii. Retrofitting of existing buildings  
iii. Verification of building plans  

b. For landslide and snow avalanches:  
i. Retaining walls  
ii. Plantation  
iii. Mapping  
iv. Drainage management 
v. Stop indiscriminate mining  

c. For floods:  
i. Embankments  
ii. Construction on higher areas  
iii. Flood Zonation Mapping  
iv. Land using planning  

d. For drought and famine:  
i. Rain Water Harvesting  
ii. Construction of dams  
iii. Desalination  
iv. Awareness  

2. List some of the major natural disaster they are likely to occur in hilly regions, 

elaborate any one of them.  
Ans. Some of the major natural disaster that are likely to occur hilly regions are  

a.  Land Slides.  
b. Snow Avalanches  
c. Cloud Burst  

Landslides: A landslide is a geological phenomenon which includes the movement of a 

mass of soil, rock or debris down slope.  
Causes of landslide.  

a. Heavy rainfall  
b. Snowfall  
c. Earthquake  
d. Mining  
e. Excavation for roads  

Effects of landslide  
a. Blocking of streams  
b. Overflowing of lakes  
c. Disruption of vehicular movements  
d. Loss of vegetation  

e. Loss of life and property.  

f. Risk of accidents  

Mitigation measures of landslide:  
a. Drainage management  

b. Retaining walls  

c. Plantation  

d. Mapping  

e. Awareness programmes  

3. What is a drought? Describe how it can be prevented.  
Ans. Drought can be defined as a lack or shortage of water for an unusually long period. 
Drought is a period of below – average precipitation in a given region; resulting in prolonged 
shortage in the water supply, whether atmospheric, surface water or ground water. A drought 
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can last for months or years.  
The commonly adopted mitigation strategies in order to prevent drought are as follows:  

a. Revival of existing system: The traditional water harvesting structures should be 
revived and strengthened e.g. artificial pond (locally known as chappad) in kandi  
belt.  

b. Construction of dams: A dam is a barrier that impounds water or underground 
streams. Dams store water, which can be supplied in times of droughts.  

c. Desalination: It means to remove some amount of salt and other minerals from 
saline water for irrigation and human consumption.  

d. Crop insurance: It provides insurance to the farmers who have lost their crops 
due to drought.  

e. Public awareness: Much organization including governmental, non-
governmental and other key players have been organizing programmes and 
activities to create awareness regarding water conservation.  

4. What are the relief steps that need to be taken in the aftermath of landslides or snow 

avalanches?  
Ans. The relief steps that need to be taken in the aftermath of landslides and snow avalanches 
are:  

a.   Check for injuries, render first aid.  

b. Provide safe drinking water to the affected people.  

c. Provide food to the victims.  

d. Provide temporary shelters to the affected masses.  

e. Restore communication services in the affected regions.  

f.  Restore transport services in the affected region.   

 

5. Describe some of the safety measures that should be adopted during an earthquake.  
Ans. The safety measures that should be adopted during an earthquake are:  

a. Remain calm.  
b. If you are inside a building, watch for falling plaster. Light fixtures.  
c. Stay away from glass, window, mirrors and chimneys.  
d. if in danger get under a table, desk or bed in a corner.  
e. If outside avoid high building walls, power poles and other objects that could fall.  
f.  If surrounded by buildings take shelter in the nearest strongest one.  
g. If in an automobile, stop in a safe place available, preferably an open area.  
h. Don‘t use elevators while coming out of a building instead use stair cases?  
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NAZISM AND THE RISE OF HITLER 
 

1.     Describe the problems faced by the Weimer Republic.  
Ans. It faced many problems right since its birth. These were as follows:  
• The Republic was forced to sign a humiliating Treaty of Versailles. Germans held the Weimar 
Republic responsible for not only the defeat in the war but the disgrace at Versailles. It carried the 
burden of war guilt and national humiliation.  
• The Republic was financially crippled by being forced to pay war compensation.  
• Birth of Weimer Republic coincided with different revolutionary uprisings.  
• Political radicalization was heightened by the economic crisis, which created deep anxieties 
and fears in people.  
• The Weimar constitution had some inherent defects, such as:  
_ Provision of proportional representation made achievement of a majority by any one party a near 
impossible task.  
_ President had the powers to impose emergency, suspend civil rights and rule by decree.  
All these provisions led to instability in Germany.  
 

2.      Discuss why Nazism became popular in Germany in 1930?  
Ans. The principal causes responsible for the rise of Nazism in Germany can be summed up as 
follows:  
• Discontent due to the treaty of Versailles: The treaty had imposed many unjust conditions 
on Germany. It was forced to accept them under the threat of aggression. But ―nevertheless‖ serious 
discontent was brewing.  
• Political Conditions: Although Germany had become a republic, the vested interests 
represented by the monarchy, the industrialists, big landowners and army offices could not be crushed 
out. These anti-republic forces began to secretly align with the Nazis.  
• Economic Crisis: In the late 1920s, Germany was in the grip of the worst ever economic 
crises. The Government failed to resolve this crisis. Hitler made promises to the people and attracted 
strong faith.  
• Threat of Communism: Communism had taken roots in Russia, and was well poised to 
spread to other countries. Hitler warned his countrymen against the danger and exposed the living 
conditions in a communist state.  
Anticommunism feelings favored the Nazis.  
• Exploitation of German Mentality: The Germans had no faith in democracy as it was 
against their culture and traditions. They preferred glory and prestige to liberty and freedom. Hitler 
promised what the Germans wanted.  
• Party Strife : The period from 1919 to 1933 was a period of party strife in the history of 
German Republic. Each party tried to gain power. Political situation became unstable and uncertain.  
• Contribution of Hitler: Hitler was very influential, charming, a first-rate orator, a 
resourceful person, tireless worker and an able organizer. Through a tactful use of political intrigues, 
Hitler was appointed the Chancellor of Germany on January 30, 1933. This gave him the opportunity 
he needed to consolidate the control of his party.  
 

3.     What were the peculiar features of Nazi thinking?  
Ans. The principal features of Nazism were as follows:  
• Nazism took the form of organized barbarism. Brutality was used to establish Nazism.  
• Hitler glorified the use of force and brutality.  
• Hitler expounded the theory of superiority of the original German race. He extolled them to 
rise and rule the world.  
• The German Jews were held responsible for all the ills that Germany suffered from. Jews 
were systematically exterminated.  
• All types of parliamentary institutions were done away with.  
• Nazis glorified the rule of great leader and establishment of an autocratic totalitarian state.  
• Nazis glorified violent nationalism and extolled war. They advocate a policy of global 
expansion.  
• According to the Nazi philosophy, ‗people exist for the state, rather than the state for the 
people‘.  
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4.     Explain why Nazi propaganda was effective in creating a hatred for Jews .  
Ans. The Nazi Party considered the Jews the worst race on the earth, and hence the Nazis felt duty 
bound to eliminate the Jews.  
 Nazis‘ hatred of Jews had to be traced to the traditional Christian hostility towards Jews. Hitler had a 
strong belief in the theory of racial hierarchy. He placed the Jews at the bottom of this hierarchy. He 
believed that the problems raised by this race can be solved only by physically eliminating them.  
The Nazi propaganda machinery got active. Propaganda films were made to create hatred for Jews. 
They were referred to as vermins, rats and pests. Their movements were compared to those of rodents.  
 Nazism worked on the minds of the people. It trapped their emotions. The results were dramatic for 
the Nazis. The Jews became the most hatred species on earth, as far as Germans were concerned.  

 
5.    Explain the role women had played in creating Nazi society. Return to chapter-I on the 

French Revolution. Write a paragraph comparing and contrasting the role of women in the two 

periods.  
Ans. In the Nazi society, women were treated differently from men. The principal role assigned to 
women was to become good mothers and give birth to pure-blooded Aryan children. They were 
motivated to produce more children.  Their main obligation was to maintain the purity of the race. 
They were expected to look after their homes and teach their children Nazi values. Women had to be 
the bearers of the Aryan culture and race. They were not given the right to vote.  
 On the contrary, in France women were active participants in the events which brought about so 
many important changes in the French society.  
They hoped that their involvement would pressurize the revolutionary government to introduce 
measures to improve their lives. Women had started their must political clubs and newspapers. One of 
their demands was that women must enjoy the same political rights as men.  

 
6.    What ways did the Nazi state seek to establish total control over people?  
Ans. Hitler set out to dismantle the structures of democratic rule. He sought to control all leavers of 
power himself.  
• He suspended civil rights like freedom of speech, press and assembly.  
• All those who opposed him were sent to the concentration camps.  
• The Enabling Act was passed in March 1933. All political parties and trade unions were 
banned, except for the Nazi Party and its affiliates.  
• Special surveillance and security forces were created to control and order society in ways that 
the Nazis wanted.  
• The police forces acquired all types of powers to act the way they wanted.  
• All oppositions was ruthlessly put down and persecuted, if not physically eliminated.  
 

ADDITIONAL QUESTIONS 
  

1. How did the Nazis persecute the Jews?  
Ans. The Jews were persecuted by the Nazi in a systematic way. Jews were classified as 
undesirable and made to live in separately marked areas called ghettos. They were often 
persecuted through periodic organized violence and expulsion from the land Jewish properties 
were vandalized and looted, houses attacked, synagogues burnt and men arrested. Jews were 
brought to death factories and charred in gas chambers.  

  

2. What did the Nazis envisage for the youth?  
Ans. Hitler had a fundamental belief that a strong Nazi society could be set up only by teaching 
the Nazi ideology. This required a control over the child, both inside and outside school.  
German child were segregated from all other ‗undesirable‘ children. The  other undesirable 
children were finally taken to gas chambers. German children were subjected to a process of Nazi 
schooling. Children were also taught to be strong and aggressive to the outside world. But they 
were taught to be loyal and submissive to Hitler. They were taught to worship Hitler. A cult of 
hatred towards Jews was cultivated to the core among them.  
10-years old children had to enter Jungvolk, a Nazi youth group. At 14, all boys had to join the 
Nazi youth organization, called Hitler Youth. After 18, all boys joined the Labour Service.  
At all these different stages, they were indoctrination, with Nazi beliefs and ideals. They had to 
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pass the final test of loyalty and worship of Hitler. After that, they had to serve in the armed 
forces and enter one of the Nazi organisations. While boys were taught to be aggressive, 
masculine and steel hearted, girls were told that they had to become good mothers.  

  

3. Discuss, the impact of economic crises on Germany?  
Ans. The German economy was the worst hit by the economic crisis. By 1932, industrial 
production was reduced to 40 per cent of the 1929 level. Workers lost their jobs or were paid 
reduced wages. The number of employed touched an unprecedented 6 million. Unemployed 
youths played cards or simply sat at street corners, or desperately queued up at the local 
employment exchange. As jobs disappeared, the youth took to criminal activities and total despair 
became commonplace.  
The economic crises created deep anxieties and fears in people. The middle classes, especially 
salaried employees and pensioners, saw their savings diminish when the currency lost its value. 
Small businessmen, the self-employed and retailers suffered as their businesses got ruined.  
Big business was in crisis. The large mass of peasantry was affected by a sharp fall in agricultural 
prices and women, unable to fill their children‘s stomachs, were filled with a sense of deep 
despair. People lost confidence in the democratic parliamentary system, which seemed to offer no 
solution. This crisis in the economy, polity and society formed the background to Hitler‘s rise to 
power.  

  

4. State the rise of Hitler to power:  
Ans. Hitler spent his youth in poverty. During the First World War, he enrolled himself in the 
German army, acted as a messenger at the front, became a corporal and earned medals for 
bravery.  
In 1919, he joined a small group called the German Workers‘ Party and subsequently took control 
of this party, renaming it as the National Socialist German Workers‘ Party. This party came to be 
known as the Nazi Party. In 1923, Hitler was arrested and tried for treason.  
He struggled to build the Nazi Party. By 1938, The Nazi Party had become the largest party with 
37 per cent votes.  
In 1933, Hitler became the Chancellor of Germany. Having acquired power, Hitler set out to 
dismantle the structures of democratic rule. The enabling Act was passed. This gave Hitler all 
powers o sideline the Parliament. The state established complete control over the economy, 
media, army and the judiciary. Hitler went on to rebuild Germany along his personal preferences 
and the desires of the Nazi Party.  

  

5. How did Nazi government affect the German Policy?  

Ans.   
1. Hitler tried to pull his country out of the economic crisis that had fallen on 

Germany as a result of her defeat in the First World War. Different types of 
industries were set up to provide work to the workers. Trade was encouraged.  

2. Hitler tried to enhance military power of Germany.  
3. All political parties except that of the Nazi Party were banned. Assassination 

of anti-Nazi leaders were organized on a large scale.  
4. The Communist parties were also banned. Trade Unions were suppressed. 

Thousands of socialists and communists were sent to the Concentration 
Camps.  

5. A massive programme of militarism was launched and preparation for wars 
began in a big way.   
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DRAINAGE  

 

Drainage Pattern:-  
The streams within the drainage basin form certain patterns depending on the slope of the land, 
climatic conditions, underlying rock structure. These patterns are:  

1. Dendritic Pattern: The dendritic pattern develops where the river channel follows the slope of 
the terrain. It is the most common form and looks like the branching pattern of tree when joined by 
the tributaries, e.g. the river Ganga together with its tributaries forms the dendritic pattern.  
2. Radial Pattern: It develops around a central elevated point. The streams flow in different 
directions from a central peak or a dome like structure e.g. a number of rivers Brahmaputra, Indus, 
Sutlej rise near the Mansarovar Lake.  
3. Trellis pattern: In the trellis pattern, the primary tributaries flow more or less parallel to one 

another while the secondary tributaries join from the sides. This pattern develops where hard 

and soft rocks exist parallel to each other, e.g. the tributaries of river Narmada join it at right 

angles.  

4. Centripetal Pattern: When the rivers flow into a depression or a lake from different directions, 
it is called centripetal pattern e.g. the Thar Desert is characterized by centripetal drainage 
pattern.  

5. Rectangular Pattern: It is found in regions that have undergone faulting. As a result, the 

tributary streams make bends and enter the main stream at right angles.  

Drainage System in India:-  

The Indian rivers are divided into two major groups:  

The Himalayan Rivers:   

 Are perennial i.e. they have water throughout the year.  

 The tributaries of these rivers are very long and their number is more.  

 The valleys of these rivers are broad, some rivers form very deep gorges in the Himalayan 
mountains.  

 These rivers are still in a youthful stage as they flow across the young fold mountains.  

 The Himalayan Rivers have long courses from their source to the sea. They perform intensive 
erosional activity in their upper courses and carry huge loads of silt and sand. In the middle 
and the lower courses, these rivers form meanders, oxbow lakes, and many other depositional 
features in their floodplains. They also have well developed deltas.  

 The major Himalayan Rivers are the Indus, the Ganga and the Brahmaputra.  

 

The Peninsular Rivers:  

 Are seasonal in nature as they are rain-fed rivers.  

 The tributaries of these rivers are smaller in length and their number is comparatively less.  

 The valleys of these rivers are graded and shallow. Their banks are steep and wall like.  

 These rivers are very old and have existed for a much longer period of time on the plateau.  

 The Peninsular Rivers have shorter and shallower courses as compared to their Himalayan 
counterparts.  

 The major rivers of Peninsular are the Mahanadi, the Tapi, the Godavari, the Krishna, Kaveri 
and Narmada.  

 

The Himalayan Rivers:-  
1. The Indus River System:  

 Source of the river: Tibet (near Mansarowar Lake)  
 Total length: 2900kms  
 Passes through: Tibet (Kailash Range), Ladakh, Baltistan, Gilgit, Pakistan.  
 Falls in: Arabian Sea  
 Several tributaries, the Zaskar, the Nubra, the Shyok and the Hunza join it in 

the Kashmir region.  
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 The Satluj, the Beas, the Ravi, the Chenab, and the Jhelum join together to 
enter the Indus near Mithankot in Pakistan.  

 
2. The Ganga River System:  

 Source of the river: Gangotri  

 Total length: 2500kms   

 Passes through: Uttar Pradesh, Bihar, West Bengal, Uttrakhand, Jharkhand.  

 Falls in: Bay of Bengal.  

 The headwater of the Ganga, called Bhagirathi is fed by Gangotri Glacier.  

 The Ganga is joined by many tributaries from the Himalayas, a few of them 
being major rivers such as Yamuna, the Ghaghara, the Gandak, and the Kosi.  

 The main tributaries, which come from the peninsular uplands, are the 
Chambal, the Betwa and the Son.  

 The Ganga flows eastwards till Farraka in West Bengal. A distributary of 
Ganga, Bhagirathi-Hooghly flowing through the deltaic plains joins the Bay 
of Bengal. The main river flows southwards into Bangladesh. Here is joined 
by the Brahmaputra and is known as Meghna. This mighty river flows into 
the Bay of Bengal. The delta formed is Sunderbans. It is the largest delta in 
the world.  

 
3. The Brahmaputra River System:  

 The Brahmaputra rises in Tibet east of Mansarowar lake very close to the 
sources of the Indus and the Satluj.  

 Total length: 2900 kms  

 Passes through: Tibet, Arunachal Pradesh, Assam, Bangladesh.  

 Falls in: Ganges  

 On reaching the Namcha Barwa(7757m), it takes a ‗U‘ turn and enters India 
in Arunachal Pradesh through a gorge. Here, it is called the Dihang and it is 
joined by the Dibang, the Lohit, and many other tributaries to form the 
Brahmaputra in Assam.  

 In Tibet the river carries a smaller volume of water and less silt as it is a cold 
and a dry area.  

 The Brahmaputra has a braided channel in its entire length in Assam and 
forms many riverine islands.  

 

The Peninsular Rivers:  
1. The Narmada Basin:  

 Source of the river: Amarkantok hills (Madhya Pradesh)  

 Total length: 1300kms  

 Falls in: Arabian Sea  
 The Narmada basin covers parts of Madhya Pradesh and Gujarat.  

 It flows towards the west in a rift valley formed due to faulting.  

 All the tributaries of the Narmada are very short and most of these join the 
main stream at right angles.  

 

2. The Tapi Basin:  

 Source of the River: Betul district of Madhya Pradesh.  

 Total length: 724 kms  

 Falls in:Arabian Sea  

 Its basin covers parts of Madhya Pradesh, Gujarat, and Maharashtra.  
 It also flows in a rift valley parallel to the Narmada but it is much shorter in 

length.  

 The main west flowing rivers are Sabarmati, Mahi, Bharathpuzha and 
Periyar.  
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3. The Godavari Basin:  

 Source of the river: Nasik in Maharashtra.  

 Total length: 1500kms  

 Falls in: Bay of Bengal 
 The basin covers parts of Maharashtra, Madhya Pradesh, Odisha and Andhra 

Pradesh.  

 Its drainage basin is also the largest among the peninsular rivers.  

 The Godavari is joined by a number of tributaries such as the Purna, the 
Wardhna, the Pranhita, the Manjra, the Wainganga and the Penganga.  

 It is also called ―Dakshin Ganga‖ because of its length and the area it covers.  
 

4. The Mahanadi Basin:  

 The Mahanadi rises in the highlands of Chhattisgarh.  

 It flows through Odisha to reach the Bay of Bengal.  
 The length of the river is about 860kms.  

 Its drainage basin is shared by Maharashtra, Chhattisgarh, Jharkhand, and 
Odisha.  

 

5. The Krishna Basin:  

 Source of the river: Mahabaleshwar in Maharashtra.  

 Total length: 1400kms  

 Falls in: Bay of Bengal 

 Its drainage basin is shared by Maharashtra, Karnataka and Andhra Pradesh.  

 The Tungabhadra, the Koyana, the Ghatprabha, the Musi and the Bhima are 
some of its tributaries.  

 

6. The Kaveri Basin:  

 The Kaveri rises in the Brahmagri range of the Western Ghats and it reaches 
the Bay of Bengal in south of Cuddalore, in Tamil Nadu.  

 Total length: 760kms  

 Its main tributaries are Amravati, Bhavani, Hemavati and Kabini.  
 Its basin drains parts of Karnataka, Kerala and Tamil Nadu.  

 

Lakes:-  
A lake is a large body of water surrounded by land. Lakes can be natural or man-made.  
Lakes differ from each other in size and other characteristics:  

1. Lakes formed as a result of the action of glaciers and ice sheets. They were formed when 
glaciers either dug out a basin, which was later filled with snow or damned an area with earth 
and rocks. The Himalayan region has a number of lakes with glacial origin.  

 
2. Lakes formed due to tectonic activities. The Wular Lake in Jammu and Kashmir was formed 

as a result of tectonic activities. The Wular Lake is the largest fresh water lake in India.   
3. Salt water lakes (brackish water). The Sambhar Lake in Rajasthan is a salt water lake. Its 

water is used for producing salt.  

4. Spits and bars form lagoons in the coastal areas, e.g. Chilka Lake (Odisha), Pulicat Lake (on 

the border of Tamil Nadu and Andhra Pradesh) and Kolleru Lake.  

5. Apart from natural lakes the damming of the rivers for the generation of hydel power has led 

to the formation of lakes such as Guru Gobind Sagar Lake.  

6. Ox-bow lakes are formed when river meanders into large loops. The river erodes the outside 
of the bend and deposits sediments on the inside, making a loop. The loop grows longer and 
narrower. Eventually, the loop gets cut off, forming an ox-bow lake.  
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Importance of rivers in the economy of the country:-  

Water is a natural resource, extremely necessary for human survival. It is essential for industrial 
activities, agricultural activities and for domestic use. The river banks have attracted settlers from 
ancient times and most of the town and cities are located on the banks of the rivers. River water is 
used for a variety of purposes:  

1. Irrigation: The largest amount of river water is used for irrigation.  

2. Hydro-electric production: Large Rivers have great water power potential. The Himalayas in 
the north, the Vindhyas, the Satpura and the Aravalli in the west, the Maikala and 
Chotanagpur in the east, the Meghalaya plateau and the Purvanchal in the northeast, and 
Western and Eastern Ghats of the Deccan plateau offer possibilities of large scale water 
power development.  

3. Navigation: The Ganga and the Brahmaputra in the north and northeastern part of the country, 
the Mahanadi in Orissa, the Godavari, and the Krishna in Andhra, the Narmada and the Tapi 
in Gujarat, and the lakes and tidal creeks in the coastal states possess some of the important 
and useful water ways of the country.  

4. It is also essential for industrial activities and for domestic use.  

 

River Pollution:-  

1. The pollution level of many rivers has been rising because of increasing urbanization and 
industrialization.  

2. The growing domestic, municipal, industrial, and agricultural demand naturally affects the 
quality of water.  

3. A heavy load of untreated sewage and industrial waste flowing directly into the river affect 
the quality of water.  

 

Ganga Action Plan (GAP):-  

1. It was a programme initiated by the govt. of India to reduce pollution of Ganga River in 1985.  

2. The Department of Environment prepared an action plan in Dec 1984 for immediate reduction 
of pollution load on the river Ganga.  

3. The objectives of the GAP were to abate pollution, improve water quality and to conserve 
biodiversity.  

4. A plan of action was developed in order to achieve these objectives. Those actions that 
addressed the major direct causes of pollution in the Ganga were identified as ‗core sector‘.  

5. It included the interception and diversion of domestic waste water including the construction 
of sewers and pump houses.  

6. ‖Non-core sector‖ schemes consisted of river front development, implementation of low cost 
sanitation system, water quality monitoring, and identification and management of waste from 
polluting industries.  

7. GAP-I was declared closed on 31. March 2000 as it could not achieve its target.  
 

National River Conservation Plan (NRCP):-  

1. The Steering Committee of the National River Conservation Authority reviewed the progress 
of the GAP Phase I.  

2. The lessons learnt and experience gained from GAP-I was applied to the major polluted rivers 
of the country under the NRCP.  

3. GAP-II was initiated which was merged with National River  

4. Conservation Plan (NRCP) at a later stage.  
5. The expanded NRCP now covers 152 towns located along 27 interstate rivers in 16 states.  
6. Under this action plan, pollution abatement works are being taken up in 57 towns.  
7. A total of 215 schemes of pollution abatement have been sanctioned.  
8. About 69 schemes have been completed till date.  

9. The target is to intercept, divert and treat about one million liters of sewage water. 
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TEXT BOOK QUESTIONS 

Q1.  Choose the right answer from the four alternatives given below.  

(i) Which one of the following describes the drainage patterns resembling the branches of a 

tree?  

(a) Radial   (c) Centrifugal  

(b) Dendritic   (d) Trellis  

(ii) In which of the following states is the Wular Lake located?  

(a) Rajasthan  (c) Punjab  

(b) Uttar Pradesh  (d) Jammu and Kashmir   

(iii) The river Narmada has its source at  

 

 

 

(iv) Which one of the following lakes is a salt water lake?  

(a) Sambhar   (c) Wular  

(b) Dal  (d) Gobind Sagar  

(v) Which one of the following is the longest river of the Peninsular India?  

(a) Narmada   (c) Godavari   

(b) Krishna  (d) Mahanadi  

(vi) Which one amongst the following rivers flows through a rift valley?  

(a) Damodar   (c) Krishna  

(b) Tungabhadra  (d) Tapi   

 

Q2.  Answer the following questions briefly.  

(i) What is meant by a water divide? Give an example.  
Ans.  It refers to the higher ground separating two adjoining river system. The higher 

ground may occur in the form of a mountain or a plateau or any other upland. This 
elevated boundary line separating two different river systems is also called Watershed 
e.g. Western Ghats acts as a major watershed between eastward and the westward 
flowing rivers of peninsular India.  

(ii) Which is the largest river basin in India?  
Ans.  The Ganga, which is over 2,500 km long, forms the largest river basin in India.  
 

(iii) Where do the rivers Indus and Ganga have their origin?  
Ans.  The river Indus rises in Tibet, near Lake Mansarowar. The Ganga originates at the 

Gangotri Glacier on the southern slopes of the Himalayas.  
 

(iv) Name the two headstreams of the Ganga. Where do they meet to form the 

Ganga?  
Ans.  The two headstreams of the Ganga are Bhagirathi and Alaknanda. They meet to form 

the Ganga at Devaprayag in Uttarakhand.  

(a) Satpura   (c) Amarkantak   

(b) Brahmagiri  (d) Slopes of the Western Ghats  
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(v) Why does the Brahmaputra in its Tibetan part have less silt, despite a longer 

course?   
Ans.  Since Tibet has a cold and dry climate, the Brahmaputra carries a smaller volume of 

water and less silt in this region.  
 

vi)  Which two peninsular rivers flow through trough?  
Ans.  Narmada and Tapi are the two peninsular rivers flowing through trough.  

(vii)  State some economic benefits of rivers and lakes?  
Ans.  Economic benefits of rivers and lakes:  

(a) Source of fresh water  

(b) Irrigation  

(c) Navigation  

(d) Hydro-power generation   

(e) Development of tourism  

Q3. Natural Lakes and Made-Made Lakes:  

   NATURAL LAKES  MAN-MADE LAKES  

Wular  Gobind Sagar  

Dal  Hirakund  

      Bhimtal  Rana Pratab Sagar  

Nainital  Vembanad  

Loktak  Nizam Sagar  

Barapani  Nagarjuna Sagar  

Chilika  Gandhi Sagar  

Sambhar    

Pulicat    

 

Q4.  Discuss the significant difference between the Himalayan and the Peninsular 

Rivers?  
Ans.   

1. The Himalayan Rivers are perennial i.e. they have water throughout the year 
whereas the Peninsular Rivers are seasonal in nature as they are rain-fed 
rivers.  

2. The tributaries of these rivers are very long and their number is more whereas 
the tributaries of peninsular rivers are smaller in length and their number is 
comparatively less.  

3. The valleys of Himalayan rivers are broad, some rivers form very deep 
gorges in the Himalayan mountains. The valleys of peninsular rivers are 
graded and shallow. Their banks are steep and wall like.  

4. The Himalayan Rivers are still in a youthful stage as they flow across the 
young fold mountains. The peninsular rivers are very old and have existed for 
a much longer period of time on the plateau.  

5. The Himalayan Rivers have long courses from their source to the sea. The 
Peninsular rivers have shorter and shallower courses as compared to their 
Himalayan counterparts.  
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Q5.  Compare the east-flowing and the west-flowing rivers of the Peninsular Plateau? 

  

East-flowing rivers of the Peninsular 
Plateau  

West-flowing rivers of the Peninsular Plateau  

Major rivers flowing eastwards:  

Mahanadi,  Godavari, Krishna, Kaveri  

Only  two  long  rivers  flow  

westwards: Narmada, Tapi  

Flow into the Bay of Bengal  Flow into the Arabian Sea  

Carry greater amount of sediments, so 

form deltas at their mouths  

Carry lesser amount of sediments, so form 

estuaries at their mouths  

Greater number of tributaries  Lesser number of tributaries  

  

Q6.  Why are rivers important for the country‟s economy?  
Ans.  Rivers have been of fundamental importance throughout human history. Rivers, 

lakes, ice caps, ground water are the fresh water reserves of the Earth. Water is a 
basic natural resource, essential for various human activities. The water from the 
rivers is used for various domestic, industrial and agricultural purposes. The presence 
of rivers boosts trade and commerce by helping in the easy transport of goods. They 
are also a potential source of energy. The water from rivers is used for running hydro-
electric dams. Regions having rivers are usually of great scenic and recreational 

value, and hence, serve as good tourist spots.  
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ELECTORAL POLITICS 

Q1:  Which of the following sentiments about the reason for conducting elections are 

false?  
a) Election enables people to judge the performance of the government. 
b) People select the representative of their choice in an election. 
c) Elections enable people to evaluate the performance of the judiciary. 
d) People can indicate which policies they prefer. 

Ans.  (c) Elections enable people to evaluate the performance of the judiciary  

 

Q2:  Which of these is not a good reason to say that Indian elections are democratic?  
a) India has the largest numbers of the voters in the world. 
b) India‘s Election Commission is very powerful. 
c) In India, everyone above the age of 18 has a right to vote. 
d) In India, the losing parties accept the electoral verdict. 

Ans.  (a) India has the largest number of voters in the world.  

 

Q3:  Match the following  
a) It is necessary to keep the voters list up to 
date because 

i) there is a fair representation of all sections 
of our society 

b) Some constituencies are reserved for SCs 
and STs so that 

ii) Everyone has equal opportunity to elect 
their representative. 

c) Everyone has one and only one vote so that. iii) All candidates must have a fair chance 
of competing in elections 

d) Party in power is not allowed to use 
government vehicles because 

iv) Some people may have moved away 
from the area where they voted last. 

Ans.    (a—iv),  (b—i),   (c—ii),   (d—iii) 
 

Q4:  List all the different election related activities mentioned in the chapter and 
arrange them in a time sequence, beginning with the first activity and ending 

with the last. Some of these activities are given below:  

Releasing election manifestos, counting of votes, making of voters‟ list, Election 

campaign, Declaration of election results, Casting of votes, ordering of re -poll, 

announcing election schedule, Filing nomination. 
Ans.  Different election related activities: 

  a) Making of voters‘ list  
  b) Announcing election schedule  
  c) Filing nomination  
  d) Releasing election manifesto  
  e) Election campaign  

f) Casting of votes  
  g) Ordering of re-polls.  
  h) Counting of votes. 
  i) Declaration of election results.   
 

Q5: Surekha is an officer-in-charge of ensuring free and fair elections in an assembly 

constituency in a state. Describe what she should focus on for each of the 

following stages of election: a. Election campaign b. Polling day c. Counting day.  
Ans. a. Election campaign – Surekha as an officer-in-charge should see that the party 

meetings are held within the stipulated time, there are no clashes during the rallies, no 
party is violating code of conduct for elections such as, wall-postering, character 
assassination of the opponents etc.  

           b. Polling day – On this day she has to make sure that  

 The polling is done in a peaceful atmosphere.  

 No bogus voter casts the vote.  

 There is proper security arrangement in every booth. 

 There is no rigging.  

 The ballot boxes or EVM's reach counting center safely.  
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c. Counting day – On the counting day, Surekha as an officer-in-charge has to take 
care of the following:  

 There is proper seating arrangement for the agents of every candidate.  

 Counting should be done carefully and accurately. 
 No unauthorized person should be allowed into the counting center.  

Q6:  The table below gives the proportion of different communities among the 

candidates who won elections to the US Congress. Compare these to the 

proportion of these communities in the population of the US. Based on this 

would you suggest a system of reservations in the US Congress? If yes, why and 

for which communities? If no, why not?  

Proportion of the community (in percent) in the House of representative   

Population of US 
Blacks 8 13 

Hispanics 5 13 

Whites 86 70 

Ans.  On the basis of this data, I would like to suggest a system of reservation in US 
Congress for the blacks and Hispanics. So that the communities are represented in US 
Congress as per their proportion In US population and the minority community's 
identity is secured.  

 

Q7:  Can we draw the following conclusions from the information given in this 

chapter? Give two facts to support your position for each of these. 
a) Election commission of India does not have enough powers to conduct free and 

fair elections in the country. 
Ans.  It is wrong to say that election commission of India does not have enough powers to 

conduct free and fair elections because Election Commission of India is an 
independent body to ensure free and fair elections. The Election Commission has 
complete control over all the functionaries connected with the conduct of fair 
elections.  It has the authority to impose model code of conduct, once the dates for 
polls are announced. Moreover, it can order of re-polling in case of any rigging in any 
constituency.  

b) There is a high level of popular participation in the elections in our country. 
Ans.  It is a fact that there is a high level of popular participation in the elections in our 

country. During the last 50 years or so, the turnout of voters in the North America and 
Europe has declined while in India it has either remained stable or increased.  

        c)  It is very easy for the party in power to win an election 
Ans.  It is quite a wrong notion that party in power can win an election quite easily in India, 

because had this been true, no ruling party would have lost the election. Furthermore, 
no ruling party can use government machinery for its election advantage. 

        d) Many reforms are needed to make our elections completely free and fair.  
Ans.  This is a correct conclusion. Reforms are needed because candidates and parties with 

lot of money enjoy an unfair advantage. Also, some candidates have criminal 
backgrounds or connections which they use to terrorize the voters and other 
candidates. 

 

Q8:  Chinappa was convicted for torturing his wife for dowry. Satbir was held guilty 

of practicing untouchability. The court did not allow either of them to contest 

elections. Does this decision go against the principles of democratic elections?  
Ans.  This decision does not go against the principles of democratic elections, as both 

Chinappa and Satbir are criminals and hence, should be prevented from holding 
position in the central or state assemblies. 

 
Q9:  Here are some reports of electoral malpractices from different parts of the 

world. Is there anything that these countries can learn from India to improve 

their elections? What would you suggest in each case?  
a) During an election in Nigeria, the officer in charge of counting votes deliberately 
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increased the votes of one candidate and declared him elected. The court later found 
out that more than five lakh votes cast for one candidate were counted in favour of 
another. 

Ans.  The system of counting should be in such that the counting officer shall not be able to 
do this. In India, this is not possible as counting agents of all the candidates are 
present in the counting center and counting of votes takes place in their presence. 

 b) Just before an election in Fiji, a pamphlet was distributed warning voters that a 
vote for former Prime Minister, Mahendra Chaudhry will lead to bloodshed. This was 
a threat to voters of Indian origin. 

Ans.  Such a thing is quite wrong against the spirit of a free and fair election. Such 
malpractices and rigging should be banned by Election Commission of that country as 
a neutral and independent commission like that of India. 
c) In the US, each state has its method of voting, its own procedure of counting and 
its own authority for conducting elections. Authorities in the state of Florida took 
many controversial decisions that favored Mr. Bush in the Presidential elections in 
2000. But no one could change those decisions.  

Ans.  Like India, where uniform rules are followed in all states as far as the method of 
voting, procedure of counting are concerned. Different rules, different authorities, and 
different procedures of counting lead to the ambiguity and vagueness. 

 

Q10:  Here are some reports of malpractices in Indian elections. Identify what the 

problem in each case is. What should be done to correct the situation?  
(a) Following the announcement of elections, the minister promised to provide 

financial aid to reopen the closed sugar mill.  
Ans:  By doing so, the minister has violated the Model code of conduct.  Secondly, by 

promising financial aid he is trying to make use of money power to influence the 
voters. 
(b) Opposition parties alleged that their statements and campaign was not given the 

due attention in Doordarshan and All India Radio.  
Ans.  In order to remove this allegation of the opposition parties, the best solution is that 

Doordarshan and All India Radio must be made autonomous bodies so that 
government could not influence them in its favour 
(c)  An inquiry by the Election Commission showed that electoral rolls of a state 

contain names of 20 lakh fake voters. 
Ans.  The electoral rolls of that state should be fully revised and names of all fake voters 

should be removed from the voters list. 
d) The hoodlums of a political party were moving with guns, physically preventing 
supporters of other political parties to meet the voters and attacking meetings of other 
parties.  

Ans.  The Election Commission has the power to check this malpractice of moving with 
guns, physically preventing supporters of other political parties to meet the voters and 
attacking meetings of other parties. It can withdraw the recognition of any party or 
disqualify such a candidate from contesting elections, if its supporters are found to be 
moving with weapons. 

    

Q11:  Ramesh was not in class when this chapter was being taught. He came the next 

day and reported what he had heard from his father. Can you tell Ramesh what 

is wrong with these statements?  
a) Women always vote the way men tell them to. So, what is the point of giving 

them the right to vote? 
Ans.  The statement is wrong, because the policy of secret ballot ensures that an individual 

can vote for whoever he/she wants. Moreover women are fully capable and can take 
their own decision without being influenced by the menfolk of their families. 
b) Party politics creates tension in society. Elections should be decided by consensus 

not by competition 
Ans.  A healthy competition provides option to the people to choose the better. A consensus 

can make the people deaf and dumb which against the spirit of democracy. Electoral 
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competition is necessary because it provides incentives to political parties and leaders 
and forces them to serve the people better.   

  c) Only graduates should be allowed to stand as candidates for elections. 
Ans.  Only allowing graduates to stand as candidates for elections are wrong. It is not 

necessary that a graduate person will be more sensitive to the needs of the people or 
that he will turn out to be an honest and sincere person. To prescribe educational 
qualifications would go against the spirit of democracy. In India, it will deprive a 
large section of the country‘s citizens the right to contest elections. However, it is 
better to have educated politicians, but being graduate should not be a compulsion. 

 

Additional Questions: - 
Q1-    What are reserved constituencies? 

  Ans)  Reserved constituencies are those constituencies in which seats are reserved for SCs and STs 
on the basis of their population. 

 

Q2-  What is voter list? 
Ans)  A voter list is detailed record of every person who is registered and eligible to vote. It a lso   

includes relevant information used to identify voters and assign them to a specific electoral 
district and polling station. 

 

Q3-  Write a brief note on Indian Election Commission. 
Ans)  It is an autonomous constitutional authority responsible for administering union and state 

election processes in India. It administers elections to the Lok Sabha, Rajya Sabha, and state 
legislative Assemblies in India. 
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POPULATION  

Question1:  
Choose the right answer from the four alternatives given below.   

1.  Migrations change the number, distribution and composition of the population 
in  

(a) The area of departure  

(b) Both the area of departure and arrival  

(c) The area of arrival  

(d) None of the above  
Answer:  

 (b) Both the area of departure and arrival  
  

2.  A large proportion of children in a population is a result of  

(a) High birth rates  

(b) High death rates 

(c) High life expectancies  

(d) More married couples  

Answer:  
    (a) High birth rates  
  

3.  The magnitude of population growth refers to           
    (a) The total population of an area  

(b) The number of persons added each year  

(c)  Rate at which the population increases            

(d)  Number of females per thousand males  
Answer:  

   (b) The number of persons added each year  

 

4.   According to the Census 2001, a “literate” person is one who  
(a) Can read and write his/her name  

(b) Read and write any language  

(c) 7 years old and can read and write any language with understanding           

(d) Knows the 3 „R‟s (reading, writing, arithmetic)  

Answer:  
   (a) Can read and write his/her name  
  

Question 2:  

Answer the following questions briefly.  

a) Is the rate of population growth in India declining since 1981?  

b) Discuss the major components of population growth.  

c) Define age structure, death rate and birth rate.  

d) How is migration a determinant factor of population change?  

  
Answer:   

a) The family planning programme helped in increasing the awareness about the 
benefits of smaller family size. This helped in reducing the rate of population 
growth in India since 1981. 

b) Birth rate, death rate and migration are the major components of population 
growth. A higher birth rate; coupled with a lower death rate leads to population 
growth. International migration can lead to population growth of more number of 
people are coming from other countries than the number of people going outside 
the country.  

c) Age Structure: Relative percentage of various age groups in the population is 
called age structure of the population. Age group is generally divided into 
children (upto 14 years), working age (15 – 59 years) and aged (60 years and 
above).  
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Death Rate: The number of deaths per 1000 persons is called death rate.  
Birth Rate: The number of live births per 1000 persons is called birth rate.  

d) Migration within the country is called internal migration, while that between two 
countries is called international migration. Internal migration has no change on 
population size but it changes the population composition of a particular area. 
International migration can lead to a growth or degrowth in population; 

depending on the degree of immigration and emigration.  
 

Question 3:  

Distinguish between population growth and population change.  
Answer:  

Population growth is about increase or decrease in the population. Population change is about 
changes in population composition; like age structure, sex ratio, literacy rate, occupational 
structure, etc.  

  

Question 4:  

What is the relation between occupational structure and development?  
Answer:  

Occupational structure greatly affects the development of a country. A large portion of the 
Indian population is still dependent on the primary sector for employment; which is one of the 
reasons or lack of development in India. Examples of developed nations suggest that when a 
greater portion of population engages in secondary and tertiary activities, it leads to proper 
development.  

  

Question 5:  

What are the advantages of having a healthy population?  
Answer:  

A healthy population helps in building a productive workforce for the country. Even the non-
productive age group needs to be healthy to reduce the burden of healthcare. Healthy children 
would grow into healthy adults and would be able to contribute better in the economy. 
Healthy elders would mean less strain on the resources.  

  

Question 6:  

What are the significant features of the National Population Policy 2000?  
Answer:  

NPP 200 has put special emphasis on the adolescent population. Focus is given to special 
nutritional needs of the adolescents. Awareness programmes are conducted to increase 
awareness about STDs, unwanted pregnancies, child marriage, risks of unprotected sex, etc.  
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