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General Introduction to the Modules - English

Over the years, the state of Kerala has seen changes in curriculum and in the choice 
of the methodology of teaching English. An activity-based, ‘learner-centred 
curriculum has replaced the teacher-centred methods of teaching the English 
language. This has resulted in an improvement in pass percentage. There have also 
been a remarkable change in attitude both of the learner and the teacher.

The change however, is not complete. There are several institutions in the state 
which despite concerted efforts at change by trainers from SCERT, continue to show 
poor results in English. Of course there are several reasons which range from the 
lack of a basic working knowledge of the language among learners to the once 
popular policy of having recruited teachers in English who didn’t necessarily have a 
basic degree in English Language and Literature.

Training programmes and workshops for creating appropriate learning materials 
have tremendously helped the teachers of English in Kerala . One such workshop 
held in Nov 2006 under the auspices of the RIE (NCERT) focused on identifying 
areas of difficulty for secondary level learners of English in Kerala.

During the workshop at RIE, Mysore, a few areas were identified as ‘hard spots’ . 
They include topics on grammar and functional English, problems of language 
acquisition in speaking and writing, understanding poetry and ‘teaching-learning’ 
strategies.

As a continuation of the workshop held in Nov. 2006 , a second workshop was held 
in RIE Mysore, from 19 Feb 2007 to 23 Feb 207. While the workshop in Nov 2006 
had only practicing teachers as participants, the module preparation workshop in 
February had teacher educators too as participants.

The deliberations commenced through ways of identifying strategies to over come 
the hard spots identified in Nov 2006. Three areas were identified and three groups 
were formed to develop suitable materials to aid their teachers in instruction. The 
areas identified were 1. Grammar 2. Discourses for transacting instruction in 
problem areas in the acquisition of language skills and 3. Understanding poetry.

Given the fact that the English language textbooks are to be revised shortly in 
Kerala, the participants decided not to include in the module under preparation, any 
material from the existing text books. So visits to the RIE and Demonstration School 
libraries followed the initial deliberations to identify suitable materials . Local 
participants (from in and around Mysore also made their contributions to the 
preparation of the modules.

Halfway through the workshop a rough draft was presented by each group to the 
participants. This greatly helped in refining both the material and the instructional 
strategies included in this module. We thank all the Resource Persons who have 
contributed in bringing out this module.
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Module 1

LANGUAGE ELEMENTS

Introduction
If language is the vehicle of our thoughts and feelings of our stories, 

“Grammar” is the machinery by which the vehicle is kept in motion. The motivating 

power is the mind, the speech sounds are air and space through which the 

movement of the vehicle takes place.

Often our learners get shocked and bored at hearing “Grammar and Grammar 

classes". Instead of making it a hard nut to crack for our learners, how are we going 

to make it a sweet learning process ?

Thompson and Wyatt opine that "Grammar presents the facts of a language 

under certain categories and ideals only with those which can be brought under 

general laws and stated in the form of general rules”.

Thus grammar means the total set of signals by which a given language 

expresses its meaning; in other words it is the total structure of a language.

So the learners are taken through certain processes by which s/he is helped 

to explore the innate nuances of language or acquire the so called “set of rules” i.e. 
Grammar.

Objectives :
The objectives of this module are to enable learners

• To make meaningful communication in English.

• To realize the different form and function of the same word in different 
situations.

• To use language in life situations.

• To go for accuracy and appropriateness in expression both oral and 

written.

• To sensitize them towards errors and develop the skill of self-correction.
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VOCABULARY

Title of the Module : Let’s know the words.
Introduction :

“A word is dead when it is said, some say.

I say it just begins to live".

-Emily Dickinson

Language is for communication. In order to use any language effectively we 

need the special knowledge of vocabulary. Often, learners ask how they can 

develop their knowledge of words. Indepth reading of books, newspapers, journals, 

magazines and constant exposure to different accumulation of vocabulary is not 

enough. We have to use them in our communication competency - accurately, 

appropriately and fluently. This is called word-power which means that we know the 

meaning of what we say, we know how to pronounce and spell the words. Word 

power is the size and depth of our vocabulary.

Objectives :
• To use the words appropriately and situationally.

• To maintain the concord when the language is used.

• To enrich their vocabulary.

Content:

• Cross word puzzle

• Synonym game

• I ED word tree

Materials Used :

• Appendix 1

• Appendix 2

• Appendix 3
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Suggested Transactional Activity :

• Divide the participants into pairs.

• Distribute the handout - Appendix 1.

• Ask the participants to read the cross word vertically and horizontally.

• Ask the participants to fill in the blocks using the clues given.

• Guide them if they do not know the words for the clue given.

Evaluation :
• Ask the students to say the answers they have written.

• Cross check their answers - self-evaluation.

Additional Materials :
Appendix 2 

Appendix 3

Reference Materials :

• Passage to English - RIE Publication.

• Dictionary - Longman

• Swayameva - Self learning material for teacher transactions page No.26 

to 44.
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ARTICLES

Title of the Module : ‘a’, ‘an’ or ‘the’.
Introduction :

The use of articles in English language has remained a problem for many 

learners. Questions like when is ‘an’ used? or is ‘an’ used with the words like 

‘university’ often bothers learners. To add to this vowel letters and vowel sounds are 

often confused to be the same, the simple rule that ‘an’ is used before all starting 

with a,e,i,o,u does not hold good always. We also find some of the learners using 

‘the’ before names. Grammar rules are to be applied with caution keeping in mind 

the exceptions.

In this unit let us learn more about articles. Here we are trying to draw your 

attention to the salient features only. Good reading habits help us learn the use of 

articles in practical situations.

Objectives :
To enable the learners

• to use definite and indefinite articles.

• to recognise the difference between definite and indefinite articles.

Content:

• A passage - A scientific observation.

• Newspaper cuttings

• Editorial column

• Captions of the newspaper.

Materials Required :

• Appendix 4

• Newspaper cuttings

• Editorial Column

• Headlines
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Suggested Transactional Activity :

• Divide the class into 3 groups.

• Distribute the newspaper cutting, editorial column, headline/ caption of the 

newspaper respectively to each group.

• Ask the participants to read the papers given.

• Ask them to underline the articles ‘a’, ‘an1 and ‘the’ in the paper.

• Ask them to make a note of the words which are followed after the articles.

• Discuss among the students - where ‘a’, ‘an’ and ‘the’ used in the 

newspaper.

• Elicit the answers and write the same on the blackboard.

Evaluation :

• Provide a piece of passage, story or any piece of writing without articles.

• Ask the students to insert the suitable articles wherever needed.

• Ask them to work in pairs.

• Show the original format of the passage, story or any piece of writing.

• Encourage them for self-evaluation.

Additional Material:
Passage - “A scientific observation”
Any story, extract of writing.

Reference Material :

• High School English Grammar - H.S. Krishnaswamy.

• Intermediate English Grammar - Raymond Murphy.

5



MODALS

Title of the Module : Modals
Introduction : Look at the following sentences.

1. Prabha is singing a song".

2. Prabha can sing a song.

Say, in which of the above sentenced the action is taking place ?

The first sentence says that singing is going on. But the second sentence does not 

say if singing is taking place. It only says that Prabha is capable of singing a song.

In English, there are some words like ‘can’ which change or modify or add to 

the meaning of the verb in different situation in a sentence. They also denote the 

‘mood’ of the verb.

In order to gain a complete knowledge about framing sentences meaningfully, 

we have to know about modals auxiliaries. It also helps in our oral transactions in 

the classroom.

Modals are the auxiliaries which do not change their form according to the 

number and person of their subject. They are used to express the mode or manner 

of the actions denoted by the main verbs. Other modal auxiliaries are shall, will, can, 

may, might, must, ought.

A modal can function in different ways in a sentence.
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Objectives :
• Enable the learners to use modals in a sentence.

• Enable the learners to note the change in the meaning when they use the 

modals in different situations.

Contents :
• Fill in the blanks.

• Dialogue

• Statements

Materials Required :

• Appendix II

• 2 sets of flash cards containing auxiliaries 

Eg.
Will Would Shall Should May

Might Can Could Must Ought

Suggested Transactional Activity :

• Divide the class into 2 groups.

• Distribute the handout (Appendix 11 and flash card to each group).

• Ask the participants to fill in the blanks using the flash card.

• Ask them to note the change in meaning when they fill in the blanks.

Evaluation :

• Distribute the appendix 12 titled “The Purpose of the Modals”.

• Ask the group to exchange their work.

• Let them cross-check their answers.

• Edit them wherever necessary.

Additional Materials :
Appendix 13 
Appendix 14 
Appendix 15 
Appendix 16
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Reference Materials :

• 'Swayame va’ - A self-learning material for teachers of English published 

by DEP-SSA, Karnataka, page no. 170 to 178.

,• Travel Card published by RIESI, Bangalore.

Evaluation :

1. Evaluation should be in three stages :

- To identify the modules in a given paragraphs/ sentences.

- To fill in the blanks with appropriate models in a given picture - 

conversation.

- Ask the group to come up with some other words relating to the above 

words.

Additional Materials :

• Distribute travel card or a picture and to guess the conversation between 

them. (Appendix 16).

• Ask the students to guess the silent action conversation between two 

persons.
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TENSE

Title of the Module : Time and Tense
Introduction :

Tense is the expression of time with reference to the time when we are 

speaking.

i) It denotes one’s thoughts/ ideas with reference to a present or past or a future 

time happening.

ii) It might describe an action (continuing, completed, to be completed) or a 

general phenomenon, etc.

We need to know about tenses in order to

i) avoid ambiguity in expression.

ii) Reconstruct an event or a happening.

iii) Understand the relationship between the time and tense.

iv) Have a meaningful conversation.

Objectives :

• To understand the concept of time and tense.

• To classify the verbs in different tense forms.

• To use appropriate tense forms while using the verbs.

• To teach the use of tense to the young learners.

Content: Collection of proverbs, scientific experiments, universal truth words.

Materials Required : Appendix 12, chart for display, flash cards containing the
following words.

water, metals, sugar, onion, all that glitters, dissolves, are, is 

boils, grows, brush, malleable, at 100° C, underground, not gold 

teeth

Suggested Transactional Practice :
• Display chart on the blackboard.

• Divide the flash card to each students.
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• Ask the students to frame a meaningful sentence using all the flash cards.

• Discuss in pairs when do we use simple present tense.

Evaluation :

• Lead the discussion and correct the answers.

• Depending upon the discussion try to give some more example.

Activity 2 :

• Distribute the Handout Appendix 18.

• Ask the participants to underline action words.

• Ask them to group them under 'S’, 'es* and ‘ing’ column.

• Ask them to discuss among themselves when do they use ‘s’, ‘es’ or ‘ing’ 

form.

• Guide them wherever necessary.

• Ask them to point out the rules of simple present tense and present 

continuous tense.

Additional Materials : Appendix 19, Appendix 20, Appendix 21.

Discuss briefly the activities we do as a part of our daily routine and ask for

examples of things people do regularly once a week, once a month, once a year.

Eg. I visit my grandfather once a month.

Give the students five minutes to write down as many things as they can think of that 

they do :
a) every day

b) once a month

c) once a year

Reference Materials :
• Training Package for key resource persons in Teaching of English at 

secondary level, page 143, Andhra Pradesh.

• Intermediate English Grammar, Raymond Murphy.

• Essential English Grammar, Raymond Murphy.
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PAST TENSE

Objectives :
• Enable the students to use past tense while narrating/ reporting.

• Enable to draw a difference between present tense and past tense. 

Contents

• Story

• Places visited

• Incidents

Materials Required :
Flash card containing root verb and past tense of that root verb.

Eg. Buy Bought sit sat

Suggested Transactional Activity :

• Divide the class into two groups.

• Name them as present tense and past tense.

• Distribute the flash card to each group i.e. root verb to present tense and 

past tense verb to past tense group.

• Initiate a simple chain of sentences from present tense group. Eg. I buy a 

loaf of bread.

• Ask the past tense group to construct the sentence with past tense. Eg. I 

bought a loaf of bread.

• Let it continue till all the students finish.

• Try to put all the words on the blackboard.

• Elicit the differences between the present tense and past tense usage of 
the verb.

Evaluation:

• After finishing the above procedure, ask the students to write down as 

many sentences as they can in both present and past tense.

• Ask the students to identify the action words in the text.

Additional Materials : Appendix 21, Appendix 22.
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Look at the picture Appendix and answer the following questions. 
1. When was the last time you..................................... ?

a) went to a concert

b) went to a museum

c) went to a theatre

d) went to a cinema

e) went to a gallery

Reference Materials : Appendix 21, Appendix 22.

High School English Grammar - H.S.Krishnaswamy.

Intermediate English Grammar - Raymond Murphy.
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ASKING QUESTIONS

Title of the Module : ASK, ASK, ASK

Introduction :
Questions are an inseparable part of a language, questions facilitate 

communication. They are very useful both inside the classroom and also in the 

society. Sometimes the ability to ask question mirrors a person’s command over that 

language, the ability to think and conceptualise.

The ability to frame questions enhances a person’s fluency speech. 

Questions also help us to

a) seek information

b) confirm information

c) test the understanding of students

d) increase their curiosity

e) evaluate the effectiveness of our teaching

f) develop the lesson effectively

g) keep a conversation going on

So, I think we need to know how to frame questions.

Objectives : To improve the ability to

• ask questions.

• Respond to questions.

• Frame questions.

Content:
• Dialogues

• Asking for information, etc.

Materials Required : Appendix 23, Appendix 24.
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Suggested Transactional Activity :
Warm up Activity

• Send a student outside the class.

• Inform the class to keep some personalities in their mind e.g. Indira 

Gandhi, Sachin Tendulkar, Rahul Dravid, Amithab Bachan, etc.

• Ask the students to enter the class.

• Let him ask questions using auxilliaries. Eg. Is he a politician ?
Was she a Prime Minister ? etc.

• Let your answer only be 'yes’ or ‘no.

• Continue this till s/he guesses the right answer.

3. Your friend has come back from Mumbai after his trip. Divide the class into 

groups of 3 to 5. Distribute the picture. Appendix 23 to each group. Let the 

students frame as many questions as possible using the clues given.

Evaluation :

• Let the groups exchange their write-ups.

• Teacher guides and corrects them. 

Additional Materials :
a) Photographs of any incidents, etc.

b) Photographs of Sports

Reference Materials : Appendix
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ERROR CORRECTION

Title of the Module : Where am I wrong ?

Introduction :
The tendency to commit mistakes in writing is very common among the 

learners. The time and tense aspects, use of articles, linkers and so on are the 

genera, areas of mistakes. The learner does not comprehend the whole matter 

(passage) when it is given in isolated sentences. Instead the whole passage should 

be comprehended as a whole and go for correction. Instead of overt correction, the 

learners are given the passage with mistakes and ask them for the correct version, 

give them a chance for negative indirect evidence.

Objectives :

• Enable the learner to use correct sentences.

• Sensitize them towards the errors in a passage.

• Empower them to correct the errors.

Materials Required :

• An extract which has errors.

• Correct version of the above said passage.

Suggested Transactional Activities :

• Divide the class into pairs.

• Distribute the passage given below to the students.

Example:
Australian scientists said in Thursday On

That a dog with a nose for sewage have

Found evidence that life once do and may still, exists in Mars. Biophysicists

Tony Taylore said him mongrel had

sniffed out bacteria on mud from

Queensland State that match fossils

in primitive organisms in a Martian
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Meteorite which plunged in

Antarctica 13,000 years before. T his

backed a theory by NASA scientists which

will examine the potato sized meteorite

called ALH 8400, after it is

retained in 1984 but concluded 12

years later that life exists on Mars.

• Ask the students to correct the sentence in the passage.

• Discuss in pairs/groups.

Evaluation :

• Provide the correct format (Appendix) to the pairs/ groups.

• Ask them to do self-correction.

Additional Materials :
See the Appendix 25, Appendix 26.

Reference Materials :
• High School English Grammar by H.S.Krishnaswamy.

• Often mis-spelt sentences, words.

«
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ADJECTIVES

Name of the Module : Describe me.
Introduction : Adjectives describe the objects, persons and place. It

gives additional information/ characters/ quality/ explain more about the noun. It 

helps to identify and distinguish between person to person, place to place and action 

to action. It also highlights the given situations.

Objectives :
• Enable to use adjectives.

• Enable the learner to comprehend the story and describe the characters of 

the person.

• Enable the learners to enjoy supplementary reader.

Materials Required :

• A picture of a cat / dog.

• Story of The Diamond Necklace.

• Appendix 27, 9th Std. Supplementary Reader

• Appendix 28.

Suggested Transactional Activity :
Warm up Activity :

• Ask the participants/ students to sit in a circle.

® Show the picture of a cat and say “My cat is active”.

• Ask the participants to say the words starting with letter ‘b’ e.g. My cat is 
active and My cat is beautiful.

• Continue till everybody describes the cat.

• Write all the describing words on the blackboard.

Activity 2 :

• Ask the learners to read the story of “The Diamond Necklace" silently.

• Ask them a few comprehensive questions.

• Ask them to discuss in pairs the features of the characters.

17



• Ask them to make a note of the description of the character.

• At the same time distribute the appendix 27 and ask them to fill it up.

• Ask them to discuss in groups of what they have written.

Evaluation : Teacher’s version is used for editing.

Additional Materials :

• Any story from the Supplementary Reader, Standard 8, 9 and 10.

• Art and Craft with Children by Andrew Wright Page No.71 and 72.

Reference Materials :
Supplementary Readers, Novels, Fictions, Story Book, Dramas, etc. suitable 

for the level of the learners.
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REPORTED SPEECH

Title of the Module : Report the message
Introduction :

Knowledge of a language means the ability to use that language. A language 

is used by human beings for communication between each other. Human beings 

are blessed with the unique ability of speech.

We use reported speech all the time and usually reporting takes place after 

the event is over. We have to report what a person had said away from the scene of 

the event. When we give a message we have to report it in indirect speech.

Objectives :

• Enable the students to report the information.

• Ability to change the tense, person while reporting.

• Ability to transform the sentence without changing the meaning.

• Ability to recognise the difference in direct speech and indirect speech.

Content:

• A piece of dialogue.

• Quotations.

• A piece of interview dialogue.

• Any passage related to incidents.

Materials Required :

• Slips of conversations with situations. Eg. 1.A student requesting the 

teacher for casual leave, 2. A patient explaining his/her illness to the 

doctor.

• Quotations of great persons.

• Interview - dialogue.

Suggested Transactional Activity :

• Divide the participants into groups of three each.
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• Assign one theme of conversation to each group.

• Let two participants simulate the conversation.

• Ask the third participant to listen to the conversation.

• And ask him/her to report it to the whole class.

Evaluation :

• Elicit the changes observed from direct speech to indirect speech.

• Write the changes on the blackboard.

• Note the changes in the sentences.

Additional Materials : Appendix 30 Grammar Practice Activity.

• Divide the class into groups of 4 each.

• Distribute the handout to the students.

• Ask them to discuss in groups and change the form of the sentence.

• Ask them to collect some quotations.

Reference Materials :

• Any piece of dialogue.

• Training package for Key Resource Persons in Teaching of English at 

Secondary Level (Andhra Pradesh) - published by Regional Institute of 

Education, Mysore.
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PASSIVE VOICE

Title of the Module : Tell me who is the agent ?

Introduction : Most of the newspapers captions focus the attention of the news

rather than who has made the news. In other words, focus attention is on the news 

and not on the agent. In such instances, where the person, thing, that is affected is 

to be highlighted, a passive construction is used. That is why passive constructions 

can stand on their own without their corresponding active sentences.

Objectives :

• Enable the learners to use passive constructions.

• Enable the learners to use appropriate passive verb.

• Enable the learners to transform the sentence from active voice to passive

voice.

Content:

• Any experiments.

• Any recipes

• Any captions in the headlines.

Materials used : Appendix 32, 33, Recipes, etc.

Suggested Transactional Activities
Activity 1 :

• Distribute the handout Appendix 32 to the students.

• Ask the students to imagine that the picture B is present.

• Ask them to describe what has been done (orally or in written) to get the 

picture of B by looking at picture A.
Activity 2 :
Imagine your friend has brought a new camera. He does not know to how to operate 

it. Instruct him to operate the camera. Eg. 1 is given for you - Appendix 33.

Eg. Open the cover of the battery compartment

• the cover of the battery compartment is opened.
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Evaluation :

Ask your friend to narrate the complete (whole) process of the first activity Appendix 
32 or Secondary activity Appendix 33.

Eg.Start with

a) the cover of the battery compartment is opened.

b) Write the sentences on the blackboard.

c) Ask them to note down the changes.

Additional Materials :

• Newspaper cutting.

• Process of Recipes in the magazine.

• Scientific experiments procedure etc.

• Appendix 34

• Appendix 35

Reference Materials :

• Newspapers

• Magazines

• Any mechanic operation, etc.

• Grammar Practice Activity - Penny ur.
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PREPOSITION

Title of the Content: Tell me where am I ?
Introduction :

There are some words in English used to indicate the position/ place and 

time, etc. A preposition is a word that is placed before a noun or pronoun showing 

its relation to a verb or an adjective. The use of preposition mainly depends on 

specifying place, position, movement and direction.

There are some words in English used to indicate the position/place, time and 

movement. Read the table below.

Place Position Time Instrument Manner Agent Beneficiary Reason ingrediei

on
in
at
inside
outside

above 
in front 
of
top of
below
toward
away
from

to
till
until
by
after
ago
during
since
over
throughout
for
at
in
on
before

with
by

with
in

by to
for

for
from

with
of
but
for

Content: Story of “The Pied Piper of Hemetin”.

Materials Required : Appendix 36, 37, 38, 39, Materials available in the class.
Suggested Transactional Materials :

• Instruct the students to listen carefully.
I

• Tell the story of “The Pied Piper of Hamelin Appendix 36.

• Distribute the map (Appendix 37).

• Ask them to label some of the main features of the story Eg. (Bridge, hill, 
castle, etc).

• Explain that you are going to tell them where the pied piper took the rats.
I
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Ask them to draw it on the map - the rats movement.

The Pied Piper lead the rats :

• over the bridge
• up the hill
• down the hill
• round the castle
• along the road
• past the little house
• through the garden
• of the big house
• into the wood
• out of the wood
• into the river

Evaluation :

• Check/compare the maps in pairs [self-evaluation].

• Describe the route map once again.

• Let the teacher show his/her version.

Additional Materials : 4
• Grammar Practice Activities, Pennu Ur - Cambridge Page No. 166-167. f

• Project with young learners Diane Philips Sarah Bur Wood and Helen 

Dunford - Oxford Page No.52, 53 and worksheet 138.

• Swayameva - Self-learning materials for Teachers of English - DEPSSA 

Karnataka. <
Reference Materials :
Appendix 36 - Story of the Pied Piper.

Appendix 37 - Map of the story.

Grammar Practice Activity.

Appendix 38 Project with Young learners

Appendix 39 Worksheet.
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PHRASAL VERB

Title of the Module : How I change the meaning

Introduction :
In English language we find combinations of basic verbs and prepositions. 

The original or the basic verb may have a particular meaning. But when it combines 

with prepositions or participles, an entirely new expression is coined. The new 

expression may not have anything to do with the meaning of the basic verb. These 

expressions are called phrasal verbs.

Objectives :

• Enable the learner to use phrasal verbs.

• Enable the learners to get the meaning of the phrasal verb through the 
sentence.

• Enable the difference between a phrase and a phrasal verb.

Content: Cross word, phrasal verb Swayameva.

Materials Required : Cross word puzzle, Appendix 40, Appendix 41.

Suggested Transactional Activity :

• Keep ready the handout. Appendix 40, cross word puzzle.

• Divide the class into pairs.

• Distribute the handout.

• Ask the students to discuss among themselves and find out the phrasal 
verb.

• Guide them wherever necessary.

Evaluation :

• Ask the students to use the phrasal verbs in a sentence form.

• Ask them to note down the change of meaning of the sentence when 

phrasal verbs are used.
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Additional Materials :

• Divide the class into groups of 3.

• Distribute the list of phrasal verb to the students.

• Ask them to frame a sentence and note down the meaning.
Eg.1 is done for you.

Eg. Look down : Never look down on anybody.

Meaning : underestimate.

Activity 2

• Distribute the handout Appendix 41.

• Ask them to join the verb with prepositions given in the column.

Reference Materials
• Swayameya - self learning materials for Teachers of English.

• Grammar Practice Activity - Penny ur - Cambridge.

«
I

26
<
<



With the clues given fill the following crossword puzzle with the appropriate words.

©

Across

1.1 Synonymfor home (5)
1.7 Ajourney(6)
2.4 Small fairy (3)
3.8 To elevate (5)
4.1 First number (3)
5.1 Look casually (6)
6.8 Full of passengers (5)
8.1 Create fear (8)
10.7 Losing one's memory (6)
12.1 Vital gas (6)
12.8 Leaping fire (5)

Down

1.1 Being proud (8)
10.2 Mend/put together (3) 
3.3 Quantify (7)
1.5 A tree (3)
5.8 Go out (4)
3.8 Usual (7)
1.10 Keeping away (10)
1.12 After ten (6)
10.12 Definitely an article (3)

37
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Appendix 2

Read the following passage and fill in the blanks with the appropriate forms of 
words given in the brackets.

(flattery, counterfeit, pseudo, spurious, fiction, duplication, feign, false, fake, 
impersonate, disguise, rumour, pretend, mirage)

Rahul used to be engrossed in reading any--------------------------by James Hadley

Chase that he could not even take away his attention from it even by the loud noise 

from the speaker outside. It was quite unusual on this day, a light feather-touch by

his friend. But, he could not recognise his friend’s habit as he was in--------------------

Rahul thought, Rohit had come on purpose to remind him of the class at 2.30 in the 

afternoon or to fool him as it was “All fools day". The news Rohit gave, made Rahul 

join him in search for the source of the horrifying news. There was no sign of panic 

in the two, through on the way they came across a group of professional mourners 

from whom they understood that they were also in search of the same! Rahul who

had been a rational thinker suddenly felt that it could have been after all a---------

call from the so-called ---------------- Mongers who only aim ----------------------- has

been a to create panic all over. Suddenly amidst them appeared a man in a witchy

garb who had all the looks of a---------------- swamiji and this frightened all the folks

there. Rahul who had all his emotions under control could not but given into the

pressures from the group to please this man who was given to------------------. To the

inconvenient interrogation by the man, all those who had gathered there could not

but ------------------ignorance. The questions centred around an open pot that

contained------------------liquor and taken-------------------coins in gold. Rahul and all

the people there soon realised that the appearances are all deceptive and like-------

----- in deserts. Soon they came to know that the man who had------------------ to be a

swamiji was none other than one of Rahul’s very well known friends, who had also

earlier been caught in a case of----------------------. Rahul became furious. He made

up his mind not to give into ----------------- beliefs and news and get involved in

anything without examining the truth, from then on. But is it that easy to distinguish

the original from-------------------these days ? an era of technological innovation and
miracles ?
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Appendix 3

Look at the words given below and put the words in 5 different categories in 
the table given below. First one is done for you. Refer the dictionary for 
meaning.

deaf paralytic crippled disabled spastic

lunatic
aggressive
dyslexia disorder

dyscalculia
club foot hyperactive

depression phobia dumb epilepsy depression

weaker sex dysgraphia psychosis dysphasia molested

anxiety minority impaired handicapped poor

deprived backward untouchable

Learning Emotional Physical SocialZeconomic Mental
Disability Behaviour Disability disability disability

Dyslexia Aggressive Lame Poor lunatic

•

B
B
I
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Appendix 4

Articles

Read the article carefully. Underline “the”, “a” and “an” whenever it comes.

Once of the chief things in Science is careful observation, for things that look 

rather alike may actually be very different when we look closely. There is a story of a 

Professor of Medicine who was giving his first lesson to young men who were going 

to be doctors. He said to them that if they wanted to become good doctors there 

were two things most important for them. One was to observe well carefully and the 

other was not to be disgusted at unpleasant things. In front of him was a bowl of 

dirty dish-water, with an offensive smell, and he went to say that, to test them, he 

was going to put a finger first in the water and then to his mouth. Accordingly, he 

dipped in a finger and then put a finger in his mouth. In spite of the unpleasantness 

of the water, the students came up one by one, and put a finger in the water and 

then in the mouth, bearing the very unpleasant taste as best as they could. At the 

end of it all the Professor said “I must congratulate you all, on having one of the 

qualities necessary, but one alone. You do not let horrible things disgust you, but 

neither, unfortunately, do you observe carefully, or you would have noticed that 

whereas I put my second finger in the water, it was the third finger that I put in my 
mouth”.
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SC verdict on Ninth Schedule a 
cause for concern: Paswan

• • I •

New Delhi; Voicing concern 
over the Supreme Court verdict 
on the Ninth Schedule 
enabling laws passed by 
Parliament to be subjected to 
judicial scrutiny, Union 
Minister Ramvilas Paswan says 
this might have negative effect 
in the long run.

“The judgement on the 
Ninth Schedule is a cause for 
concern for us. 1 think it will 
have negative effect in the long 
run,” Paswan said in an inter
view. "The perceptions of 
today are different from those 
of yesterday. Today you are wit
nessing minorities, women 
and weaker sections asserting 
themselves and becoming 
more aware of their constitu
tional rights.

In such circumstances, am
endments in Constitution are 
necessary. If we make a law re
garding that, the Supreme 
Court shouldn't look at it blind
ly,” the Union Minister for 
Steel, Chemical and Fertilisers 
said.

“If tomorrow, the Supreme 
Court asks the Tamil Nadu gov
ernment to bring the perecent- 
age of reservation down from 
die current 69 per cent to 50 
per cent, then it won’t be possi
ble. The whole country will 
burn. Tamil Nadu will bum," 
he said adding the decision on 
reservation in-the state was 
taken aftc a consensus.

• ®

The Lok Janshakti Party 
chief emphasised on the sover
eignity and independence of 
judiciary, but at the same time 
vociferously presented the 
case for Parliament.

“It's not that Parliament has 
irresponsible people who 
make laws as per their whims 
and fancies. Every decision is 
taken very carefully,” he said.

Asked if the judgement 
would lead to confrontation 
between the two pillars of . 
democracy, Paswan said *T 
don’t think it’s an example off 
confrontation between the 
legislature and the Judiciary.'*

He said everybody respected 
judgements of the Court, but 
“there are some judgements 
on which we don’t agree.”

On assembly elections in 
four states, he predicted a frac
tured verdict in Uttar Pradesh 
and Uttarakhand.

In Punjab, Paswan said there 1 
was a neck-and-neck fight. “1 < 
think smaller parties will have ’ 
a significant role to play. Many ' 
of them are UPA constituents? 1

On some exit polls predict- 1 
ing victory for the SAD-BJP . 
combine, Paswan said “if the i 
UPA parties are able to come to;» 
an understanding there, it will > 
be a difficult proposition for 
the combine.” ”1 can’t say any- 1 
thing about Manipur but ’ 
smaller parties there will play 
an important role,” he said. ’>

In Uttarakhand, he said “the>‘ 
voters are confused. Whoso
ever gets 7-8 MLAs there will 
become the kingmaker." “ (

Asked if he favoured ‘ 
President's rule in Uttar 
Pradesh, the LJP chief said “I ' 
haven’t supported the idea of1 s 
imposition of President’s rule ■ 
in UP because we don’t want to i 
make somebody a martyr1'■ 
unnecessarily." , ’

“However, as a policy,” he . 
said, "we want all elections to ■

’ be held under President’s rule."
, On recommendations of the

Veerappa Moily Committee on ■ 
administrative reforms to keep - 
the Prime Minister out of the > 
purview of Lokayukta, Paswan < s 
said he fully supported this.

“The dignity of the Prime 1 
Minister’s office should be a 
maintained. After all, everyone . 
can't be deemed to be corrupt.... 
you tave to trust someone.” pti
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ian models are a healthy lot, says fashion fraternity
i: As the western 
Is are paying fatally 
, the Indian fashion 
ays the insistence 
:11-grown body that 
ari or the lehenga 
lodels must keep

nodels are a healthy 
;ay, and, are away 
's way. The recent

21-year-old Bra- 
rmodel Anna Ca
in due to anorexia, 
disorder, and 22- 
isel Ramos because 
lack, owing to sud- 
12 kilos, sen shock

waves across the fashion 
industry.

Six months after Ramos col
lapsed during a fashion show, 
her 18-year-old sister too died 
on Tuesday, apparently due to 
malnutrition. The latest death 
has fired another round of dis
cussion of how models are 
starving themselves in a bid to 
look glamorous. But back 
home, the Indian fashion circle 
is quite relieved that the sce
nario is much better here. "Our 
models are quite healthy. This 
is mainly because an Indian 
attire like the sari or the lehen
ga demands a fuller body,"

Our (Indian) models 
are quite healthy This 
is mainly because an 
Indian attire like the 
sari or the lehenga 

demands a 
fuller body -

fashion designer

fashion designer Jattin 
Kochhar said.

Couturist Ritu Kumar 
echoes his thoughts. "Our tra
dition favours voluptuousness. 
It's weird that designers use 
anorexic models to display 
their clothes, which are then 
marketed for real women. I 
prefer a full-bodied model to a 
reed thin one."

Fashion designer Manish 
Arora also dismisses the idea 
that the Indian models are too 
thin. "I think they are very pro
portionate." Kochhar goes to 
the extent of saying that one 
has to "set the amount these

models can gorge!"
WTiile designers working on 

the Indian couture might want 
a 'full-bodied' model, those 
designing western pret prefer a 
tall, athletic figure with a lean 
bustline. Arora for instance 
designs clothes for a smaller 
frame.

That the Indian models are a 
healthy lot might be reinstated 
time and again by the design
ers, but that there is an 
immense amount of pressure 
to constantly look perfect can t 
be overlooked either. Model 
Amanpreet Wahi. for instance, 
says that "thin does sell". In an

attempt to transform into the 
desired size, she went in for 
crash dieting, which has now 
resulted in low blood pressure 
and hair loss.

Founder and chairman of, 
the Indian Institute of Fashion 
Technology (IIFT), Ratarideep 
Lal says, "There is a great 
amount of pressure on the 
models to look perfect, which 
translates to the fact that they 
have to be slim. The designers 
may not want thin models but 
the erratic schedules and cu5 
throat competition forces tl i 
models to lose whatever little 
weig' it they have." ians

THE RESCUE
Palike to raise Rs 1,000 cr 
for infrastructure projects*

VIIAY TIMES NEWS
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What kids want is clean toilets 
and responsive elders

VIJAY TIMES NEWS —

Bangalore: "School children 
need suitable travel facilities 
to go to school." "The choice 
of reading books should be 
left to children themselves." 
"Parents need to talk to chil-’ 
dren before making decisions 
for them."

These are some of the 
demands made by the chil
dren of Bangalore. In a unique 
experiment, Child Rights TYust 
, an NGO, in association with 
the United Nations, recreated 
a children's parliament in the 
City wherein the kids were 
given a chance to voice their 
demands. This experiment 
was undertaken over the past 
year in other cities of the State 
like Chikmagalur, Dharwad, 
Bellary and Raichur.

"The concerns of the chil- _ 
dren are hardly represented in 
the legislature since they do 
not form a vote bank," said 
Vasudeva Sharma, member of 
Child Rights Trust (CRT).

During the course of the

interaction with the children, 
the group realised that chil
dren grapple with small but 
significant issues, with 
absolutely no one to address 
them. Sharma said , "Some 
students wanted to know why 
there weren't any proper sani
tation facilities in their school 
and that why their school did 
not have a playground."

M .The CRT members said it 
wasn't an easy task for the 
children to open up and 
express their opinions. "One 
common thing that we found 
was that children all over hes
itated initially to speak their 
mind. This is because no one 
usually asks children what 
they feel. We divided the chil
dren into small groups and 
engaged facilitators to 
encourage the children to 
speak their mind. We -were 
quite surprised since they had 
an opinion about a variety of 
issues ranging from the state ■ 
of education to child mar
riages and alcoholism," 
Sharma said.



Goa festival turning into carni-war
: Panaji; White Goa ushered in ■ rhan50an» J.
: the Carnival festivities on 
; Saturday, the increasing com- 
j mercialisation and politicisa- 
: don of this festival of masses 
i has created concern among 
: many people in the state, 
i "The carnival is turning into 
; Cami-war. The Cami-war is a 
i right and judicious word to the

current affairs of this festival,"
.- Pecceival Noronha, a historian 
'■ said. The Carnival enthusiasts 
i are disturbed about the recent 
: fight over conducting the float 
i parade which saw two govern- 
; ment agencies - Goa Tourism

Development Corporation and 
f. Corporation of City of Panaji ;

(CCP) - clashing with each 
. other over rights to hold the 1

fl
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State budget by March 16,
* V „ .. i

VI JAY TIMES _NEWS

Bellary: The State Budget 
would be presented by March 
16 and all necessary prepara
tions were being made, said 
Deputy Chief Minister B S 
Yediyurappa told reporters at 
the party office here on 
Saturday.

Several rounds of meetings 
• had already been held with 
higher officials of most depart
ments. And, the budget would 
focus on promoting tourism 
and upliftment of the poor, he 

. informed.
’ On the same occasion, he 

said the government would 
convene a meeting with the 
Opposition to decide upon the 

.•future course of action on the 
-Cauvery issue, Deputy Chief 

Minister B S Yediyurappa told

reporters at the party office 
here on Saturday.

Gtizens of the State had a 
feeling that the TYibunal would 
favour Tamil Nadu and their 
worst fears had come true with 
the verdict i , ...

But for chalking out future 
course of action, discussions 
on the issue were being held 
with legal experts, Lok Sabha 
Speaker, Opposition party 
leaders and parliamentarians. 
And, the prime minister would 
be apprised of the ground real
ities on the issue, he added.

Reiterating that the govern
ment would not allow any 
injustice to farmers of the 
Cauvery basin in the State, 
Yediyurappa said there was 
enough time to file a review 
petition in the Supreme 
Court.

Hence, the Congress leaders 
should meet Prime Minister 
Manmohan Singh with other 
leaders of the State, instead of 
taking their own delegation, he 
opined. * "

On being queried what 
according to him the Centre 
could have done, he said the 
Union government could have 
advised the members of the 
Tribunal to give a neutral judg
ment

Legislature session
Commenting on the fre

quent adjournment of the 
Legislature session in the

recent past due to the 
demand of the Congress legis
lators for holding polls for the 
post of ‘the Chairman, 
Yediyurappa opined that the

says Yediyurappa
Opposition

had failed to perform its 
duties and was continuing the 
tradition set- during the 
Belgaum special session. 
Instead of sharing its views 
with regard to drought, floods 
and development administra
tion with the government, the 
Opposition was putting hur
dles, he alleged. He appealed 
that the Opposition must 
cooperate with the govern
ment for the smooth function
ing of the Legislature.

Investment in State
Dwelling on the investment 

scenario in the State, 
Yediyurappa assured the gov
ernment would build all the 
necessary infrastructure in 
urban centres other than

Bangalore also so that the 
other places could be promot
ed by the government to invite 
investments so that there is a 
regional balance in develop
ment, he said.

Nursing schools
When asked about the 

alleged exploitation of stu
dents in nursing schools and 
colleges in the State, 
Yediyurappa said the issue had 
been brought to his notice and 
many institutions that were 
violating rules were shut down 
and measures would be taken 
against the erring institutions.

Tourism Minister B 
Sriramulu, MP G Karunakar 
Reddy and zilla panchayat vice 
president K A Ramlingappa 
were also present.

■ ■

The crowds have eyes only for Sania/
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Europe’s far-right 
consolidates

he first-ever consolidation in the European 
Parliament of far-right fringe parties into a 
single formation —Identity, Sovereignty and 
Tradition — sends out a political message to

the two biggest constituent blocs in the legislature, the 
centre-left Socialists and the centre-right European 
People’s Party. The consolidation is a result of the 
induction of nominated members from Romania and 
Bulgaria following their accession to the European 
Union earlier this month. With the requisite minimum 
of 20 members drawn from six countries, the EU’s 
far-right now qualifies for the status of a politically 
identifiable group to occupy positions in decision-mak
ing bodies. The new coalition features in its ranks 
France’s National Front headed by Jean-Marie Le Pen; 
the United Kingdom Independence party; and the 
grand-daughter of Italy’s wartime fascist dictator Mus
solini, among others. Its platforms range from Holo
caust denial through xenophobia and 
ultra-nationalism to anti-immigration. The 20-mem- 
ber far-right formation in the European Parliament 
hopes to increase its clout since it will now be entitled 
to exercise its voice in the legislative process and have 
access to common EU funds. However, its real prospec
ts will be known only when the nominated repre
sentatives from the new member-countries are 
replaced by members chosen through the electoral 
process, which is to be held towards the end of 2007.

Ironically, the emergence of the far-right bloc coinci
des with the 50th anniversary of the founding of the 
European Union, one of whose basic objectives was to 
usher in an era of peace and democracy in the conti
nent. It can be contended that the new development 
merely mirrors, on a European scale, the presence of 
diverse ideological and political standpoints in the var
ious national contexts. Against this backdrop, the re
ported moves by leaders from the mainstream parties 
to deny the new formation its place in the repre
sentative scheme of things might be counterproduc
tive. It could play into the hands of the far-right’s 
campaign against democratic institutions. Another re
flection of worries over the activism of the lunatic 
fringe is the proposal to criminalise Holocaust denial 
across the EU (such criminalisation is already in force 
in nine European countries). The centre-left and cen
tre-right parties must use every opportunity, at the 
local, national, and European levels, to expose the 
agenda of right-wing extremism politically. They can
not respond effectively to the challenge without adopt
ing a common, realistic, and progressive approach to 
issues of economic reform, equity, and globalisation.

India and 
East Asia

oreign Minister GeorgeYeo was reflectingSin- 
gapore’s far-sighted and consistently helpful 
attitude when he characterised India’s inter
est and presence in the East as being “bene

ficial and beneficent to all of us in South East Asia.” He 
regards India’s rise in the world “good for Singapore- 
...good for the region.” The stance taken by the city 
state’s political leadership over the past decade and 
more has helped India not just to build a new part
nership with the Association of South East Asian Na
tions (ASEAN), but also to establish a new equation 
with the larger region. Singapore was among the first 
countries in the East to recognise India’s growing im
portance for the larger region from both the economic 
and strategic viewpoints. This led naturally to the In
dia-Singapore strategic partnership. Aside from help
ing India cement its position as a dialogue partner of 
Asean (and consequently as a participant in the Asean 
Regional Forum), this close relationship has enabled 
New Delhi to take part in the East Asian Summit. 
Foreign Minister Yeo, who was earlier handling Trade 
and Industry, has had a productive visit, studying In
dia’s progress in different fields and meeting several of 
the country’s political leaders.

India has wisely been cautious and even reticent 
about articulating its interests in the East from an 
overt strategic perspective. Its ‘Look East’ policy has 
correctly focussed on economic engagement with 
countries in South East Asia and in the larger East 
Asian region. Given its buoyant trade and economic 
relations with Singapore, Malaysia, and Indonesia, and 
also with China, Japan, and South Korea, India might 
come under pressure from the United States and its 

. regional allies to involve itself in the ‘strategic architec
ture’ of the region. Suggestions include taking a more 
active role in ensuring the security of air and sea lanes, 
especially in the Straits of Malacca and the South China 
Sea. Singapore rightly sees the peaceful rise of India 
and China as a critical factor in maintaining “a larger 

I environment of peace for development.” If India is to 
play a substantive role in East Asia’s security architec
ture, it must first know what to avoid. It must avoid 
going along with any strategy of countering or contain
ing China or any other country in the region. Growing 
fundamentalist militancy in the region and the global 
terrorist network remain major causes of concern. 
However, New Delhi must be careful not to compro
mise the independence of its international policy in 
seeking to have a more active role in any regional 
security architecture.
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Appendix 11
Given below is a story. Fill in the blanks with appropriate words given in the 

flash card.

Vibha was caught in the strong pre-monsoon water currents, in a stretch of the

Arabian Sea that encompasses the city of Goa. She thought she------------------------

make it to the shore---------------------as well cling to the rock nearer to her. Her
friends watching her struggle thought she----------------------- be able to make it as her

expression appeared confident. She------------------------ reach the shore otherwise

she------------------------down in the water said one of her friends. “---------------- 1 call

the life guard, to help her reach safely, asked Prema. You--------------------call as

there is no other way of helping her said Shyam”. I----------------------have Vibha, but

their thoughts not help me now. Yes, “I--------------------- make it” she said started

swimming as fast as she could, completing with the water currents and finally she - 

---------------------------------do it.
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Appendix 12

Modals Purpose

Shall 1. Assumption

Should 2. expressing probability

Will 3. expressing surprise

Would 4. rhetorical question

May 5. stating a fact

Might 6. request

Can 7. expressing request

Could 8. expressing determination
Must 9. imperative
Ought 10. drawing inferences

11. expressing possibility

12. expressing a wish

13. sharing a future plan

14. moral obligation

15. willingness/ possibilities

16. asking permission

17. expressing improbability

18. necessity

19. mentioning a habit

20. indicating
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Appendix 13
Label these expressions taking from the list provided in Appendix

1. You ought to answer all the questions.

2. How should I know the answer ?

3. Such things cannot be tolerated.

4. I thought you must know.

5. I wondered if you must know the answers.

6. She said I could give tuitions.

7. Students will be students.

8. I may be able to access the ‘key’ to this section.

9. If you should get a doubt you can call me.

10. You should visit the planet “Mars”.
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Appendix 14
Read the following piece of dialogue and fill in the analysis format. First one is
done for you.
Daughter
Father

1. Presume you will be travelling, father.

2. I most probably would be
3. It is surprising you should be asking me that!

Daughter 4. May I ask you why it should be surprising?
5. It is so obvious.
6. But please don’t mistake me even.

Father 7. I beg your pardon if I seemed rude.

Daughter 8. That’s alright. I shall not be put off by your words; after all you are 
my father.

Father 9. Can you get me a big suitcase, daughter.

Daughter 10. It seems from the size of the suitcase as if you will be away for 
long.

Father 11. That is like if my work does not get over.

Daughter
Father

12. I wish I could travel with you.

13. Next month when you have your holidays, we might do that.
Daughter
Father

14. You always make promises Father, don’t you?

15. I ought to see that your studies are not affected, isn’t it?
Daughter
Father

16. This time you must keep up your promise.

17. I shall only be too happy to do that.

Daughter
Father

18. Could ‘Prema’ also accompany us ?

19. That is not likely to happen because he might not be able to 
withstand the cold climate.
20. Besides he needs to safeguard the house.
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Appendix 15 

Analysis Format

SI.
No.

Statement 
indicates the 

number

Purpose Remarks

1. 1. Assumption Will be travelling

3. Activity
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Appendix 17
Read the following extract/ sentence and do as follows :

a) underline the action words.

b) indicate the time referred in the space.
c) Bifurcate the sentence under the given column.

1. Water flows from higher level to lower level.

2. The sun is the main source of energy in the 
universe.

3. Unity is Strength.

4. Uneasy lies that head that wears the crown.

5. Metals are malleable.

6. Though mercury is a metal, it is in liquid 
form. It is used in thermometers.

7. To cross the road, first look to your right and 
then to your left.

8. Sheela often receives calls at night.

9. Mallappa calls home every Saturday.

10. He is teaching at the University.

11. I am reading.

12. I am looking at the photographs my brother 
sent me.

13. The phone always rings when I am bathing.

14. My sister always wants to talk to me when I
am trying to study.

15. She is spending the summer in Ooty.

16. He will be working in the evening next week.

17. Dr.Anna works in Bangalore.

18. Wait a minute. I am listening to music.
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19. Rama hates sweets.

20. I believe in simplicity.

21. Tomorrow is Sunday.

22. Rama is leaving for Mumbai tomorrow.

23. Our next session begins at 2 O’ clock.

24. If he comes I will let you know.

Universal
Truth

Proverb Habit Regularity Planned
Programme

Scientific
Result
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Appendix 18
Insert the following verbs in the column given below. Add ‘ing’ wherever 
necessary.

Know, smell, think, suppose, measure, forget, remember, hear, imagine, belong, 

like, own, wish, taste, prefer, etc.

Thought Emotion Possession Perception Measurement
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1 You are opening a tin.

2 You are making a cup of tea.

3 You are watching a comedy on television.

4 You are trying to catch a mosquito.

5 You are reading a very sad story.

-

6 You are crossing a busy road.

7 You are acting in a Shakespeare play.

8 You are waiting for the dentist:

9 You are eating a very hot curry.

10 You are changing a baby's nappy.

©Cambridge University Press 1988
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Australian scientists 
say life once existed 
on Mars

Australian scientists said on Thursday 
that a dog with a nose for sewage had 
found evidence that life once did, and 
may still, exist on Mars. Biophysicist 
Tony Taylor said his mongrel had 
sniffed out bacteria in mud from 
Queensland state that matched fossils
of primitive organisms in a Martian 
meteorite which plunged into 
Antarctica 13,000 years ago. This 
backed a theory by Nasa scientists who 
examined the potato-sized meteorite, 
called AL1184001, after it was
retrieved in 1984 and concluded 12 
years later that life existed on M ars. Ma-
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3. Below is a dialogue between two friends. Each line contains an error. 
Underline each error and write your correction in the space provided.

A : It’s no good, Ramesh. I can’t find it nowhere.
B : Where have you put it yesterday? Think carefully.
A : Well, 1 put it on the drawer first of all because

1 thought it could be sdfe. Then Anu said that it 
was a silly place so 1 put it over the floor where 
everyone could see it. But 1 fell on it! After that 
I hoticed the top was broke so 1 repaired it and 
put it someone else. Then 1 was so tired that Anu 
suggests I had a cool drink.

B : If I were you, 1 would look in a fridge.
A : Hey! You’re right ... it’s in the fridge. 1 should

have left them there when I got my drink. Thanks!



5. Both Madame and Mr. Loisel reveal something about their character. Can you 
pick out the words that describe them the best from those given in the tables 
below? Pick up lines from the story to illustrate you choice.

contented, practical, trusting, ambitious, simple, caring, understanding, materialistic, 
honest, dishonest, heroic, hardworking, helpful, down to earth, proud, supportive, 
cruel, greedy, dissatisfied, daydreamer.

Person Extracts from the story

. ..

What it tells us about the 
person

1. Madame Loisel i. 1. She was dissatisfied with

her married life.

2.

3.

4.

5.

6.

7. v

8.

2. Mr. Loisel 1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

3. Madame Forestier 1.

2.
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4.6 Houses
This activity deals directly with the tendency of children to build 
up a fixed and very simple ‘drawing vocabulary’. Just as we all use 
the word /jtwse, so most children draw more or less the same 
picture of a house. And just as we help the children to widen their 
vocabulary, to be able to tell us more about the house, we must 
also help them to widen their ‘picture’ vocabulary, so they can tell 
us about the particular house they want to draw. We must 
continually stretch and open their understanding of art as a way 
of exploring.

LEVEL Elementary and above

AGE 5-12

AIMS ___Language: adjectives to describe architectural features.
Other: hand-eye co-ordination; to make the children aware of 
the variations in styles of houses.

TIME 50 minutes

MATERIALS

PREPARATION___

For each child: Coloured pens or pencils, an ordinary black 
pencil, one A5 and one A4 sheet of paper, scissors.
For the teacher: paper to make a frieze about 50 cm deep, and 
long enough to allow 15 cm for each child’s picture.

Prepare the paper for the frieze and put it on the walls before the 
lesson.



DRAWING BY LOOKING

CLASS 1 Give each child a piece of A5 paper. Make sure that each of 
them places the paper vertically, and has an ordinary black 
pencil to draw with. Challenge the children to draw a house in 
ten seconds. Count to ten, slowly, as the children draw. At the 
end of ten seconds, ask the children to stop and to write their 
names on the back of the paper.

2 Collect the drawings, mix them together, display them, and 
then challenge the children (perhaps in threes) to identify their 
own drawing.
Teacher: Rita, George, andYoshima, come here. Now where is your 
house, Rita? Is that yours? Are you sure?
It's difficult, isn’t it? They are very similar!
Oh, yes. That’s yours! It’s special! The house is very tall, and it has a 
lot of windows.
Your aim is to help the children to realize that if a house is 
special, it is easy to recognize.

3 If there is a view of different kinds of houses from your 
classroom window, or if it is possible to go for a walk to see 
different kinds of houses, please do so! Ask questions so that 
the children have to look carefully. However, don’t expect them 
to be able to say very much—it is not so easy to describe a 
house in words!
Teacher: Tell me about the yellow house.
Children: It is biglsmalllhighllow. It has a pointed roof/a flat roof. 

There are two windows, and there is a door.
Teacher: Are the windows square, pointed, or round?
Children: They are round.
This would be a wonderful achievement! The main thing is that 
they should look at the different forms of houses, become more 
aware of, and see how they differ from the pictures they 
normally do.

4 Return to the classroom. Each child should have a piece of A4 
paper, dell them that they each have to draw a special house.
Tell them that you will help them with questions, but they must 
decide what their invented house is like—it must be unique! 
Here are some of the questions you can ask (remember that 
you can mime every one of these adjectives, so the vocabulary 
should not be too difficult):
Is your house big or small? Is it tall or small? Is it zuide or narrozu? 
Has it got a pointed roof or a flat roof? How many windows has it 
got? Hozu many doors has it got? Are they big or small?
As you ask these questions, get some of the children to say what 
their house is like. The aim is to help them to create a unique 
house.

5 The children should now draw their houses in pencil.
6 1 he children should walk about the classroom to make sure 

that their house is special, and not like other children’s houses.



Recna meets her friend;
)

exactly what happened, 

reporting verbs.

Reena

Latha :

Reena :

Latlia, after the interview. She is very excited and tells Latha 

Fill in the spaces using reported speech. Fill in boxes with

Latha

Reena

Latha

Reena

Latha

Reena

I think it went quite well. The interviewer was very pleasant.

What did he ask you ?

Well, first of all he------------------- me a drink Of course, 1----------

------ because my throat was dry I Then he-------------me---------------

—just .............—a few questions. He------------------------------------

-------English.

What did you reply ?

I.........................14 years - which is more or less true.

Next, he.......... ....................

And 1------------------- that---------------

Latha

Reena

Latha

Did he ask why you had applied ?

I am just getting to that I Yes, he did. I------------------------------------

---------------------Immigration Law because there were lots of

excellent colleges in Britain teaching this.

Very good answer.

Yes, he said---------- 1 Finally, he--------------- me that--------------------

—and ---------------- me ----------------- 1 --------------------------- him that

my sister----------------------------- .

What happens now ?

He said ----------------------------------------------------------------------------------

I do hope you get it !

I ‘ 
u

51



----------------------------------------------------------------------------------------------- , ,

Quotations

1 'Let my people go!'(Moses)
2 'I can resist everything except temptation.' (Oscar Wilde)
3 'England is a nation of shopkeepers.' (Napoleon) i ,j
4 'I have nothing to offer but blood, toil, tears and sweat.' (Winston • i 

Churchill)
5 'I came, I saw, I conquered.'(Julius Caesar) ,
6 'We are not amused.' (Queen Victoria) i i
7 'You can fool all the people some of the time, and some of the • 

people all of the time, but you cannot fool all of the people all of 
the time.' (Abraham Lincoln)

8 'I cannot tell a lie, I did it with my little hatchet.' (George 
Washington)

9 'The report of my death was an exaggeration.' (Mark Twain)
10 'Workers of the world, unite!' (Karl Marx)
11 'Let them eat cake!’ (Marie Antoinette)
12 'I think, therefore I am.' (Descartes)
13 'An oral contract isn't worth the paper it's written on.' (Sam 

Goldwyn)
14 'That's one small step for a man, one giant leap for mankind.'

(Neil A. Armstrong)
15 'All animals are equal, but some animals are more equal than 

others.' (George Orwell) -
if r

.
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THE PIED PIPER
Once upon a time there was a town called Hamelin.

The people in the town had a problem: the town was full of rats! There 
were rats in the street, in the houses, in the schools, in the shops, even 
in their beds!

‘We must get rid of the rats!' the people said. But how?

Then one day, a strange man came to the town. He wore a tall hat and 
had a flute. *1 can get rid of the rats’, he said. ‘What will you give me if I 
take them all away?'

‘Lots of money!’ said the people.

So the Pied Piper started to play his flute. Strange music came out of 
the flute, and soon rats came out of all the shops, houses, and 
schools. The road was full of rats! They all followed the Pied Piper.

The Pied Piper led the rats:
over the bridge,
up the hill,
down the hill,
round the castle,
along the road,
past the little house,
through the garden of the big house,
into the wood,
out of the wood,
and into the river.
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Furniture for the flat
Elementary and above

8-11

60 minutes

The children make the furniture to go in the room they have made 
in the previous activity.

Prepositions: near, next to, in front of, behind, on, under, furniture; 
colours; names of rooms in the house/flat; asking questions: Is it near 
the armchair?

Cutting; gluing; talking about your room.

Pictures of furniture—magazines with photographs and pictures of 
furniture for the children to cut out; a photocopy of Worksheet 2.2; 
scissors; coloured pens; glue, and stiff card.

1 Make some furniture as an example to show the children, put it in 
the room that you made in 2.1 ‘Rooms in the flat’.

2 Prepare some furniture flashcards.

1 Tell the children to look at the class web: rooms in a flat, which 
they made in the last activity. Ask the children which kind of 
furniture you find in each room. Use the pictures to help them. 
Add the vocabulary to the web, for example: Bedroom: bed, carpet, 
chair. Living-room: television, sofa, armchair. Tell the children to 
copy the words on to their web.

2 Put the children into groups of three or four (as for activity 2.1), 
then give out the magazines and tell them to find pictures of 
furniture to put in their rooms. Tell the children to cut out die 
pictures, stick them on to stiff card, and then trim the pictures 
carefully.

3 Show the children how to stick a folded piece of card on to the 
back of the picture, so that it stands up (see diagram).

P TO-
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4 The children arrange the furniture in their room.
5 Get the children to walk around and look at each other’s rooms. 

You can teach them to say That's nice.
6 Using some of the furniture and rooms the children have made, 

demonstrate and practise the prepositions: near, next to, in front 
of, behind, on, and tinder.

7 Put the children in pairs, sitting opposite each other across a 
table—one child has a room facing towards him or her and the 
other has a piece of paper and a pencil. The child with the room 
arranges the furniture and then describes what is in the room and 
where the furniture is, for example: the sofa is near the window, the 
table is next to the sofa, the television is on the table. The other child 
tries to draw the room according to the description. They can ask 
questions, for example: Is it near the door? They try to make their 
picture as accurate as possible.

8 Put the flats together and, with the children, decide on a name for 
the building, for example: English Tozuer. Give numbers to the 
different flats so each has an address.

9 Store the flats carefully—ideally on tables at the side of the room. 
They will be used in other activities.



'--L; VI <3 >J 3 d (HJ



J15

’3"T tarc arc ten pfoasafc Ms Uvtflxs square TUf cojv (a read tartzontaMj. OertLca^ or dLOqwvaKq. 
Vuul out uldlt^ (fPp o{ th-(Arcs qU)e^ ie?ouJ. T(<e |lrst; ©u ^Os dow (or i|o«-

r U R N / 0 Af B

w X S C T B w R U

zr I E P Uh. u R N 0 H

£ y X to* 0 u Z U G 0

0 1 to* V z 4 N P R L

f N J i P G T Z D

z 0 R u u U T 0 0

p y Z D R 0 P Z N H

R j N E L K Z E T G

G E T T H R 0 U G ti

J
►

I'

?

;'

l«



Appendix 41

Verb Preposition Verb Preposition Verb Preposition

get in get in go for
off
over
round
up

away

set through get up move on
down over
forth round
in
off
out
up

call through come out
on in

look up
away
into
down
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MODULE 2

DISCOURSES

Introduction

It is acknowledged that the way to make English teaching easy is by 

way of making the teaching - learning process more interesting. Discourse 

based learning is found to be the apt way for moulding our students to the 

basic as well as the advanced communicative and general language needs 

in our everyday life. This process is already in practice in the state of Kerala. 

Since this method is found to be useful for our learners, efforts need to be 

made to make the whole process fool proof.

In wake of this, hard sports in the text books of standard 8, 9 and 10 

have been identified. Based on the hard sports relating to discourses, 

activities are planned. No activity is an end of the process. Activities can be 

improvised to any extent relating to the situations, one activity should be 

leading to another. Extended activities can be extensively used.

Five discourses have been identified for the activities such as Notice, 

Dialogue, Writing , Letter Writing, Story Writing and Profile Writing. The 

activities are arranged in a simple to complex pattern.

We are confident that this module will definitely improve the skills of 

the teachers as well as the learners. In short this module shall make a 

teacher a better teacher and a learner a better learner.

Title of the Module : Notice

Introduction:

A notice is a written or printed information or news announcement. 

The purpose of notice writing is to disseminate information related to 

different issues or occasions. Notices are either displayed at prominent 

places or published in newspapers or magazines. A notice normally
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contains a formal announcement or information, its tone is formal and 

factual. Notice has gained prominence as on effective communicative and 

evaluation tool in the teaching learning process.

Objectives:
• To introduce the format of notice

• To use notices in life situations

• To use discourse markers

Content:
• Notice of school excursion

Activities:

• Distribute the hints of a notice to the participants 

Activity - 1

• Ask the participants to draft a notice from the hints.

• Presentation

• Discussion

• Editing and re - drafting

Materials:
• Hints of a notice

• Format of a notice

Evaluation:
The possible answer. Discussion points (Features of notice)

• Format (signature and designation of the issuing authority)

• Content (what, when, where and how)

• Expression (organization)

• Language (Grammatical accuracy, Fluency)

• Brevity

Additional Materials:
• Notice of a Cultural evening

• Notice of a blood donation camp

•

4
4
4
4

4
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Textual Notice

Reference:

• English Course book Kerala, Std-9

• CBSE English Plus

ACTIVITY-1

The School excursion committee has decided to conduct a three days trip 
to Kodaikanal and Thekkady. The fare is fixed as Rs. 500/- per head. You 
being the school leader is authorised to invite the students for the trip. Some 
clues are given based on that prepare a notice.

NOTICE

.......................................................................... is organizing...........................

................................................To Kodaikanal and

The fare................................per head.

................................................... Contact

.................................................................... before 22-12-06..........................
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ACTIVITY - II

NOTICE

PLACE......................

DATE........................

EXCURSION COMMITTEE

ABC SCHOOL - MANANTHAVADI

SCHOOL EXCURSION

The school excursion committee is organizing a three day trip to 

Kodaikanal and Thekkady during the 1st week of January. The fare is fixed 

as Rs. 500/- per head. Those interested may please contact the 

undersigned and register their names before 22-12-06.

Sd/-
Excursion Committee 
Convenor

Sd/-
School Leader

ACTIVITY - III

Suppose you are the secretary, Sivaji Nagar residents association. 

You’ve been asked by the President of the association to organise a blood 

donation camp to help the victims of the recent train tragedy. Prepare a 

notice.
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SIVAJINAGAR RESIDENT’S ASSOCIATION

15 Feb 2007

NOTICE

BLOOD DONATION CAMP

A blood donation camp is being organised to help the victims of the 

recent train tragedy.

• Date: 18 February 2007

• Time: 11 am to 4 pm

• Venue: Community Hall, Sivaji Nagar

All the residents are requested to donate blood. Come in large 

numbers and help the noble cause.

Sd/-
Secretary
SNRA

ACTIVITY - IV

You are the Secretary for School Cultural Club. You have decided to 
organise a Cultural evening as a thanks giving programme on 18th Feb 2007. 

Write a notice to be placed on the school notice board.

CULTURAL CLUB 
Govt. High School - GATHIKA

10th February 2007
NOTICE

Cultural Evening

The Cultural Club is presenting a Cultural evening with a variety of 

cultural shows as a thanks giving programme on 18th February as detailed 

below.

• Date: 18th February 2007

• Time: 4 Pm
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Venue: New Hall (School) 

Classes : IX and XII only

Entry by invitation only. Those interested may collect their invitation letters 

from the Secretary.

Sd/-
Secretary

ACTIVITY V

The photographer in the story “With the Photographer" is opening a 

studio at Attingal. Prepare the notice for him use the details given below.

• Date

• Place

• Chief Guest

• Name of the Studio

: 12th March 2007

: Attingal

: Sri. Bhaskar (Proprietor of Bhaskar 

(Studios)

: Paramount Studio

Extended Activities

• Students may be asked to write reports based on the programmes.

• Students may prepare pamphlets and brochures

• Students may be encouraged to deliver speeches based on the 

programmes.

• Posters can be planned and designed based on the programmes.
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Title of the Module : Dialogue

Introduction:
Dialogue is one of the most important discourse items we practice in the 

class room. It is more life oriented. Proper beginning, body and conclusion 

are the parts of a dialogue. It can be used as an effective transactional as 

well as evaluation tool in the teaching - learning process.

Objectives:

• To make dialogue writing easy

• To use modal auxiliaries properly and correctly

• To practice tag questions.

Content

• Picture, responses (appendix-1)

Activities (At the library)

• Teacher distributes the picture to the students

• Distribute the responses - asks to make questions to complete the 
dialogue.

• Presentation of dialogue

• Role Play

(0

(ii)

(iii)
(iv)

Teacher plays both the roles 

Teacher Vs Students

Students Vs Students

Pair wise
Editing
Extended activities

• Report writing - Write the report of the role play.

• Reported speech (Language element).
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Discussion points

Characteristics of a dialogue

• Appropriate beginning

• Appropriate conclusion

• Relevent to the situation

• Language used

(i) Modal auxiliaries

(ii) Contracted form

(iii) Tag questions

(iv) Short answers

(v) Compressed expression

(oh, hm, er...... )
Evaluation

Possible answers (appendix - 2)

Value Points

• Framing questions.

• Asking questions for a given response.

• Ask questions to someone to repeat something.

Additional Material : Activity III and IV

Reference
Language in use - Adrian Doff, Christopher Jones

- Cambridge University press (Page No.93)

English Course book - Standard 9 ; Kerala

77



Activity -1

Language in Use - Adrian Doff, Christopher Jones 

What are the man’s questions ?
_ ..................................................... ?

- Er, No.

- Yes, Yes, I am.

- Excuse me.
- ......................................................?

Practise the conversation.

Activity - 2
Are you in charge of this library?

- Er, No

May I know, whether you are Anne Bernard? 
Yes, Yes I am.

Then Who is responsible for such nonsense? 
Excuse me

Can I speak to the authorised person ?
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Activity - 3

(Textual Situation)

That day Schwamm’s son came back home in an extremely joyful mood. 

He wanted to speak a lot of things to his father. What can be the dialogue 

between Schwamm and his son.

(At least six exchanges).

Activity - IV
Thieves stole the famous pointing of Raja Ravi Varma from the city 

museum. Police believe that the thieves must have forced the locks on the 

windows and disabled the alarms before breaking into the hall where the 

painting was kept. Police take into custody the night watchman who was on 

duty. Construct a likely dialogue between the investigation officer and the 

night watchman.

Title of the Module : Story Writing
Introduction:

Story is a form of creative writing. Imagination or creativity is one of the 

major components in story writing. It can be used as an effective 

transactional as well as evaluation tool in the teaching - learning process.

Objectives:
• To enable the learner to write organised stories.

• To make story writing easy.
• To use discourse markers. ®

• Vocabulary.
Content: i

• Story from jumbled sentences
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• Story from situations.

• Story from pictures.

Strategies I Activities:
Rewrites the story in jumbled sentences.

• Asks the participants to arrange the sentences meaningfully.

• Write the story with proper discourse markers.

• Presentation

• Discussion

• Editing

• Redrafting (final story).

Materials for Participants:
The sentences in jumbled order

Evaluation:
Discussion points:

• Beginning, middle and end of the story.

• Creativity / imagination.

• Logical organization of ideas (cohension).

Language used:

• All types of sentences, including passives and imperatives.

• Use of discourse markers.

• Appropriate title.

• Style of writing.

Additional Materials:

• Changing an existing story (Std 10 course book, Kerala).

• Story filling by using some words given (vocabulary).

References:
• English course book, std. 10 Kerala.
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• Drama with children - Sarah Philip 

Oxford Publication - page -83.

• 101 two minutes tale - Cathy books (Page -53).

• English Workbook for English Reader Book II - Page 27-30.

Activity:

• Sentences of a story in jumbled order.

• Sentences arranged logically.

• Possible story, with discourse markers.

• Textual story, situation is given.

• Story from a picture.

• Vocabulary related story.

Activity - 1
Sentences of a story in jumbled order:
1. Monty Monkey’s daddy was a clown in circus.

2. He came out from the bucket fully white washed.

3. Monty monkey practiced trapeze everyday.

4. All the fellow artists laughed to their hearts content seeing Monty white 

washed.

5. Monty wanted to become a trapeze artist in the circus.

6. Monty was happy to see that he could make more people laugh with his 

appearance.

7. Father wanted him to become a clown.

8. One day, while practising, Monty lost balance and fell into a bucket full of 

white wash meant for clowns.
9. Monty monkey decided to become a clown as his father wished.
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Activity - 2
Sentences of the story in correct order.
1. Monty monkey’s daddy was a clown in the circus.

2. Monty monkey wanted to become a trapeeze artist in the circus.

3. Father wanted him to become a clown.

4. Monty monkey practiced trapeeze everyday.

5. One day, while practicing, Monty lost balance, and fell into a bucket full 

of white wash meant for clowns.

6. He came out from the bucket fully white washed.

7. All the fellow artists laughed to their hearts content seeing Monty 

whitewashed.

8. Monty was happy to see that he could make more people laugh with his 

appearance.

9. Monty decided to become a clown as his father wished.

Activity - 3
The Story 

MONTY MONKEY

Monty monkey’s daddy was a clown in the circus. Monty, however, did 

not want to become a clown when he grew up.

"Then, what are you going to become?” his father asked him one day.

“I want to become a trapeeze artist” was his reply. Monty visualised himself 

swinging from one rope to another.

One day Monty was practicing trapeeze while the circus was going on. 

His rope broke and be flew in the air for a while and soon he plunged into a 

bucket of white wash which was used by his father and other clowns for their 

clownly performance. While coming out from the bucket, all the people and 

the fellow performers started laughing at the sight of Monty monkey, fully 

covered with white wash.
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Monty monkey felt very happy to see that he could make people happy to 

this extend. So, he decided to join the group of clowns in the circus. 

Moreover, he realised that it would be very difficult for him to become a 

trapeeze artist. His father was also very happy to see his son fulfilling his 

wish. Thus Monty become a favourite clown among the audience.

Activity - 4
Textual Situation:

Imagine, at night when the notorious burglar was trying to enter the 

house of Swami (in the story ‘Hero’), was bitten by the dog in the house. 

Suddenly,

Swami heard the noise and came out of the office room where he had been 

‘sleeping’. He saw the burglar unconscious. Swami’s parents came out, 

they saw Swami near the burglar.

Now, continue the story.

Activity - 5
Construct a story based on the picture. Give a title also.
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Activity - 6

Vocabulary related story

Fill in the blanks in the story with the words in the box below:

Remain - Miller. Tonight. Greedy.

Treasure. Heaps. Quietly. Wonderful.

At once. Suppose. Sorrow. Sight. Chance 

Worried. Breathing. Of course. Came across 

Leapt.

Once there lived a.....................called Soman. He was................... and

he wished to get rich quickly.

One day, his neighbour, Sudhan had a dream. In his dream, he saw a

........................  under the ground in a part of his garden. He dug at the

place and found a pan full of gold.

Soman heard about this.

"What a ........................  thing I” he said. “I work hard, but I ..................

Poor. My neighbour, on the other hand, goes................. to bed and dreams
himself into................... of gold.

“ Do you ................. you will ................. a treasure like neighbour

Sudhan?” Soman’s wife asked him.

“................................. I do” said Soman, “wait and see".

Soman stopped working at his mill. He only.......................about having

a dream and getting rich.

At last he heard a dream. Like Sudhan, he dreamt of a treasure under 

the walls of the mill.
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“Here comes my ...................... At last,” he thought .............................

He out of his bed and ran towards the mill. He dug at the place where he 

had seen the treasure in his dream. He dug and dug and was soon

................... hard. After much digging, he came upon a broad flat stone.

"Ah! Here, under this stone, is the treasure!”. But the stone was too heavy 

for him to lift.

Soman ran home and brought his wife to the place. But, alas! What a

sad .......................they saw! Soman bad dug beneath the mill and the mill

had fallen. There wasn’t any treasure. Great was Soman’s.....................at

such a sad end to his dream.

Extended Activity:

• Other creative writings like writing of poem.

• Direct Indirect speech

• Changing the end of an existing story.

• Describing an incident.

• Dialogue writing.

• Use of questions and answers.
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PROFILE

Introduction:
Writing profiles are one of the easy and interesting areas in creative 

writing. It helps the students to develop curiosity to read the profiles of great 

personalities and motivate the students to prepare questioners and conduct 

- interviews. Use of proper linkers are very important in profile writing. It can 

also be used as an effective transactional as well as evaluation tool in the 

teaching learning process.

Objectives:

• To introduce profile writing.

• To familiarize the use of linkers in connected writing.

• To read and comprehend unfamiliar passage.

• To practice organic writing.

Content:

• Data for writing a profile are given.

• Profile is given with incomplete sentences.

Activities:

• Distribute the hints and incomplete profile to the students.

• The Students are asked to complete the profile with the help of hints 

given.

• Use of linkers highlighted.

Extended Activities:

• Preparing questionnaire

• Conducting interviews

• Preparing curriculum vitas.

• Writing Biographies.
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Materials:

• Hints for writing the profile of Capt.Syam Sankar - Incomplete profile 

of Capt. Syam Sankar

(Activity I & II)
Evaluation:

• Possible answer (Activity III)

Discussion Points

• Organization of the given idea.

• Use of discourse markers.

Additional Materials:

• Profile of Rakesh’s grand father - hints are given (appendix IV) 

(Textual).

• Profile of P.T. Usha - a text given for comprehension -(appendix -V).

Reference:

• English course book standard X (Kerala).

• Interact in English - main course book 

(CBSE) standard IX, Page 114, 115.

ACTIVITY -I

The following in the details of Captain Syam Sankar of Indian Army. Study 

carefully and complete the profile.

Name

Born
Captain. Syam Sankar 

1974, March 11

Parents Father Mr. K.Sadasivan 
(Rtd. Head master)
Mother Mrs. Savithry Sadasivan 
(House wife)

fl

«
«

Native Place Mavelikara

4
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Educational Qualification 

Marital Status 

Joined Service

M A (English), MBA 

Unmarried

1994, and fought bravely in the Kargil 
war

Died : 1999
Honour and Awards : Paramveerachakra in 2002,

(Posthumously)

ACTIVITY - II
Profile of Captain Syam Sankar
Captain Syam Sankar.............................. in 1974 March 11. His father Mr.

Sadasivan................................his mother being..................................

Captain Syam Sankar ................................... Mavelikara. As far his

educational qualifications are concerned......................................................

as well as............................. In the year 1994, he...................................

Subsequently, he ........................................... He fought bravely

.................................................... Captain Syam Sankar.............................

Death in 1999...................................... Later, the Government of India

................................................................... in 2002.

ACTIVITY - III

PROFILE OF CAPTAIN SYAM SANKAR

Captain Syam Sankar was born in the year 1974, March 11th. His 

father Mr. Sadasivan is a retired head master. His mother Mrs.Savithry 

Sadasivan being a housewife was able to take care his studies well at home. 

Captain Syam belongs to Mavelikara as far as his educational qualifications 

are concerned he possess an M A in English as well as an MBA. In the year 

1994 he joined Indian Army. Subsequently, he become a Captain. He 

fought bravely in the Kargil war. Captain Syam Sankar met with an 

unfortunate and untimely death in the year 1999 in the battle field. Later the
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Government of India honoured him posthumously with a Paramaveera 

Chakra in the year 2002.

ACTIVITY -IV
Given below are the details of the Grandfather of Rakesh. Read and make a 

profile of it.

Occupation Retired forest ranger

Native place Mussoorie, at the foot hills of
Himalaya.

Hobby Reading newspaper, Listening to 
newspaper reading.

Attitude towards Nature : Loving nature
Loving trees particularly
Tries to spread this attitude among 
humanity.

Attitude towards Rakesh : Tells stories him
Tries to develop Rakesh to a nature 
- loving man.

Interact in English - Main Course book Std-IX

ACTIVITY -V

A. P.T.Usha the “Golden Girl”

A.1 Read the following:
“P.T. Usha, India." This was the address on a letter from the Middle East.

The letter was delivered by the postal department with no delay whatsoever.

This is the status of PILAVULLAKANDI THEKKEPARAMBIL USHA who was
born a the second daughter of Paithal and Lakshmi Amma on 20th May 1964

at the mother's ancestral house in Keothali, Kerala.
4
4
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It was November 1973 when a dedicated Physical Education teacher, called 

Balakrishnan discovered Usha while conversing with a parent. His eyes, 

ever watchful, kept drifting a group of small girls playing blind man’s buff just 

across the field. “Was there a pair of feet that were moving extraordinarily 

fast? Was the tiny, dark girl in her blue skirt and white blouse moving like an 

instinctive athlete?" Patient as ever, Balakrishnan waited for the game to be 

over. Calling the little girl, he gently enquired of her, “What’s your name, 

child?” The shy little girl hardly raised her eyes from the ground. “Usha," 

she whispered and added, "from Class IV.”

Thus was made one of the greatest discoveries in the athletic arena of Asia, 

a simple question from an observant Master, and an equally unassuming 

answer from a tiny village girl from a distant village in Malabar in Kerala. 

That same evening, at 4.15p.m., Usha heard the magical words for the first 

time in her life - “On your Marks. Get Set Go”. The Master had explained 

to her what to do, and why. Confused, but very much aware of the 

‘seriousness’ of the occasion, she ran for her life. The rest in history.

1975.Usha was 11 years old and practicing vigorously for the sub-junior 

District Meet- her first ever. With three days to go, Usha badly injured her 

heel, while practicing for the long jump. The day of the event, all eyes were 

on her. She was so puny, so unbelievably tiny that she was the crowd’s 

favourite even before the race started. A white bandage on her heel won 

her even more sympathy. She came first in all four events she participated 

in - 100m,200m, long jump and high jump. She was also the individual 
champion at the Meet.

Academically, Usha was an extremely bright student. She was always 

amongst the top three in her class and was popular with her teachers. She 

passed her Standard VII exams with a first class grade. Just then the 

Government of Kerala announced a separate Sports Division for the girls at 

Cannanore, a town barely 50km away from Payyoli, with special facilities for 

sports in addition to regular studies. Usha joined the Sports Division at 

Cannonore, and was left in the safe hands of C.H. Paithal (no relation to her
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father), the Headmaster of the school. It was at Cannanore that another 

great master fired her imagination so much that another great master fired 

her imagination so much that together they achieved the impossible. His 
name was Madhavan Nambiar.

By 1977, Usha and Nambiar were inseparable. Nambiar had found the ward

he had been waiting for all his life, and Usha had found her guru. Nambiar

would, from now on, care for her like a father. Usha’s meticulous, systematic
training began in earnest.

Usha had a regular training run on the beach of Payyoli. She preferred to

train alone, for the vastness of the beach gave her a sense of freedom. She

ran joyfully and freely, and she derived her strength from the serenity and

peace of her beloved Kerala surroundings. Nambiar introduced his sand

training in her programme just after the 1982 New Delhi Asian Games. Sand

training had enhanced the performance of many great athlete, from Edwin

Moses to top flight Indian athletes like Milkha Singh and Sriram Singh.

Usha’s athletic achievements are well-known to almost all Indians - two
Silver medals in the 1982 New Delhi Asian Games; 4th place in the 400m at

the 1984 Los Angeles Olympics; best female athlete at the 1985 Jakarta 4
Asian Meet; and four Golds and one Silver at the 1986 Asian Games in 4
Seoul. 4

«
P.T. Usha’s story is that of a gifted child, from humble origins, achieving 

international success through sheer dedication and immense hard work.

Said a Professor of English in Usha’s home town: “Never, never in the 
history of independent India has a youngster from a remote background 

town of rural origin caught the imagination of youth in particular and the 
public in general as Usha has.” *

A.2 In your note book, copy and complete the following notes on P.T. Usha:

1. full name:
2. parents:
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3. born on... at

4. discovered by..

5. first athletic success (at school)..

6. moved to ... for...

7. new coach..

8. coach's importance:

9. P.T. Usha’s athletic achievements:

Now write the profile of P.T. Usha using the hints you have collected.

Title of the Module : Letter Writing
Introduction:

Letter is one of the most usual ways of communication. The format 

and the language used in a letter is different from other types of writing. A 

letter should invariably contain a message. Letter may be official or 

personal. Both the types are attempted here.

Objectives:
• To familiarize the format of a letter

• To use the letter in life situations.

• To convey some message through a letter.

Content:
An incomplete letter, and some hints.

Activities:

• Distributes a question text for writing a letter. (Activity -I).

• A format is given.(Activity-2).

• Asks the participants to complete the letter using the given situation.

• Presentation

• Discussion

• Editing

• Redrafting
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Materials for Participants:

• A situation is given to write a letter.

• Some fragmentary sentences are also given.

Evaluation:
Possible answer is to be presented in the class.

Discussion points: (Characteristics of a letter)

• Proper beginning and conclusion.

• Relevant ideas.

• Organisation.

• Language used

(i) Communicative language
(ii) Correct sentence structure
(iii) Link with the given situation
(iv) Proper use of Linkers

Additional Materials:
• A textual situation is given ( Std 8th Kerala English Course book)

• An unfamiliar situation.

Reference:
• CBSE (English Plus), Page 115,123

• Course Book Std.8, Kerala (English)

ACTIVITY
1. A situation and the format of a letter.

2. Complete possible answer the letter.

3. Textual situation.
4. An unfamiliar situation is given for writing a letter format is not given.

ACTIVITY - 1
Sita of Std 8th B had to undergo an operation. She was away from 

school fro twelve days. Her mother wrote a letter to the school head
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mistress stating the reasons and requesting for leave. The letter format is 

given below. Complete the likely letter.

Place:.................

Date :..................

Sender’s address........................................

Addresser

Madam/Sir,

Sub:..................................................................

Introductory paragraph.......................................

Main body of the letter

Concluding paragraph.

Yours faithfully,

(Signature)

(Enclosure) if needed:..................................................
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ACTIVITY - 2
Possible answer to the letter.

Attingal,
20.02.2007

Savithry Lakshman 
‘PRATHIBHA’
AMC 13/126, 
Attingal. P.O.

The Head Mistress,
Govt. Girls Higher Secondary School, 
Attingal.

Madam,

Sub: Sita std 8th B, request for leave.

May I introduce myself?. I’m Savithry Lakshma, mother of Sita of 
standard 8th B.

My daughter, Sita was suffering from severe back pain for quite some 
time. On doctor’s advise, she had to undergo an operation. The operation 
was held on 17-2-2007. She is further advised for a week’s rest.

In the above circumstances, I request you to be kind enough to grant 
her leave for twelve days from 17-02-2007 to 28-02-2007.

Yours faithfully,

(Savithry Lakshman)

(Enel: Medical certificate)
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ACTIVITY - 3

A Textual Situation

Nathu, the employee of Pipal Nagar Bank wants to write a letter to the 

Manager of the Bank requesting him to raise his salary. Help Nathu write 

the letter.

Additional information:
Nathu is a boy of 14. He had been requesting for the raise in salary for a 

very long time. Once the manager promised to raise the salary, but no 

further action was taken. Now Nathu is really angry with the Manager.

ACTIVITY - 4

An unfamiliar situation

Ravi Sankar, of 28/13, Civil Lines, Calicut bought a Colour T V set from 

Ram Electronics, 14, Baznar Marg, Calicut a month ago. Now be finds that 

the sound of the T V set is not clear; and the picture changes frequently to 

black and white. He writes a letter to the dealer complaining about the same 
and requesting him to attend it at the earliest.

Write the letter.

Extended activity:
• Dialogue

(for example, Nathu speaks to the Manager).

• Role Play.

• Message writing.

• Telephone conversation.

• Vocabulary.

• Language elements like imperatives, use of modal auxiliaries.

• Polite request.
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Module 3

UNDERSTANDING POETRY

Introduction

What is Poetry?

Those familiar with the definition of literature as interpretation of life 

would find in ‘poetry’ an interpretation of life through imagination and feeling . 

One chief characteristic of poetry which such a view helps to perpetuate is 

that poetry relates to our feelings and at the same time by the exercise of 

imaginative power transfigures existing realities.

Importance of appreciation

M. H. Hudson concludes his detailed study of poetry by pointing out “ In 

our reading of poetry we should always remember that the poet appeals 

directly to the poet in ourselves, and that our real enjoyment of poetry... 

depends upon our own keenness of imaginative apprehension and emotional 

response”, and so he adds that the cultivation of the faculty of poetic 

appreciation is important.

Appreciation can be elusive

If appreciation can be used vaguely to mean liking or enjoyment, it is 

up to the teacher to use a pedagogical approach that enables the learner to 

be moved by the emotion in the poem. Given the fact that there are several 

types of poetry and that poets are often invariably experimenting with 

language even as they compose poems, a fuller comprehension of a poem 

that leads to appreciation of the poem can be often elusive.

The workshop on development of modules held in Nov 2006 had 

identified the following three areas as hard spots in the teaching of poetry in 

the Kerala English Readers of Standards VIII, IX & X.
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They are:

1. Cultural background of Poems

2. Rhythm

3. Poetic Craft

Poems that help illustrate each of the three areas have been included for 

study in this module. The tasks that the learners are expected to do for each 

poem will go a long way in overcoming problems if any in both comprehension 

of the areas identified as hard spots.

Objectives

To familiarize the teacher with:

• A few types of poems

• Ways of identifying cultural background of different poems

• Linguistic features of poems

• The aspects of poetic composition

• Suitable discourse based activities

Suggested transactional strategies

• Let the learners read the poems aloud

• Let the learner interpret the poems in groups

• Encourage learners to identify and collect poems similar to the one 

chosen for study.

• The collection can include poems both in English and the mother tongue

• Encourage the profuse use of Thesaurus and the dictionary for choosing 

appropriate

• words to communicate their ideas.

• Let learners be the judges of composition of their peers. However do insist

• on justification for the particular choice.
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• Avoid giving marks but descriptive (qualitative ) evaluation should be 

attempted
Eg : “Excellent imagination”, “unique idea” , “good rhythm” , “good rhyme 

scheme” etc.

• Emphasis should be on poemization through communication.

• Encourage displaying poems in Bulletin Boards / publication in school 

magazine

Materials for the Learner

The poems included in this module have direct reference to the three 

main hard spots identified in the workshop held in Nov. 2006

They are related to (1) cultural background ( 2) Rhythm and (3) Poetic
craft

The poems have been chosen from the list of Reference Books cited 

in the Module. How far these poems are suitable for his/ her own particular 

class, at what stage to introduce them and so on , the teacher himself/herself 

will decide. Plenty of poems are available in Poetry Collections, Magazines 

and Newspapers and attempts at translation of poems from the mother 
tongue can also be an activity worth considering, should this collection fail to 

fulfill the teacher’s need.

Content

There are several aspects that demand attention while attempting a 

proper study and appreciation of poetry. Books on poetry appreciation can 

help teachers polish their skills of analyzing poetic diction, imagery, metrical 

features, and several other aspects . In this module however only the three 

hard spots identified will he covered.
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Cultural background

Culture plays a prominent role in shaping language and literature. 

Culture can be defined as the "shared beliefs, values, and patterns of 

behaviour that define a group and that are required for group membership” 

(Peregoy and Owen, 1993 ). A literary work reflects a specific cultural trait and 

poetry is no exception to it. One can understand Sarojini Naidu’s ‘The Flute 

Player of Brindavan’ only when one is well-versed in Indian mythology and 

culture. Hence , a need to sensitize students to their cultural heritage is 

essential for a better understanding and appreciation of poetry.

Language we know is related to culture, and poetry - a composition 

using words would at some stage reflect the cultural milieu from which it has 

evolved. Literary historians have been able to identify poetry types and literary 

periods. And to comprehend a poem it sometimes requires the reader to 

familiarize himself with the socio-cultural background of both the writer and 

the age in which the poem was composed.

Culturally based interaction patterns increase the abilities of the 

students. Cathy Collins Block mentions, that several test results reveal that 

many students are “unable to reach their language arts potential merely 

because of their unfamiliarity with the background of cultural and social 

knowledge that was contained in their reading material.”

Therefore, while teaching poetry special care must be exercised by the 

teacher to select poems and activities that are culture specific and familiar to 

the students. There can be a certainty then about students’ responses 

towards poetry which they will enjoy and will also find it beneficial to their 

growth as it depicts cultural beliefs and values that are close to their heart.

However there is another important approach to cultural background 

which is increasingly gaining ground. This is the ‘Contributions approach’, 

which consists of throwing a challenge to students to examine contributions 

they can make to others when their lessons deal with multicultural literature. 

Here students are exposed to different cultures so that they can form a 

deeper understanding of cultural diversities. This helps in eliminating internal
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conflict a student may experience when he finds himself in an environment 

that is alien.

In this module there are five poems selected on the basis of certain 

cultural backgrounds. Initially the poems are culture-friendly as far as students 

are concerned, for example Sarojini Naidu’s ‘Palanquin Bearers’. Even the 

activity is associated with the student’s cultural background. Later poems, like 

‘Music’ provide a cultural diversity and involve students to respond to a variety 

of cultures-African , Arabian etc.

Selected Poems and tasks

Poem No.1. ‘Palanquin Bearers’ by Sarojini Naidu

Lightly, O lightly we bear her along,
She sways like a flower in the wind of our song; 
She skims like a bird on the foam of a stream, 
She floats like a laugh from the lips of a dream.

5 Gaily, O gaily we glide and we sing,
We bear her along like a pearl on a string.

Softly, O softly we bear her along,
She hangs like a star in the dew of our song; 
She springs like a beam on the brow of the tide,

10 She falls like a tear from the eyes of a bride. 
Lightly, O lightly we glide and we sing,
We bear her along like a pearl on a string.

Task: The learners are asked to give their impressions about marriage 

functions based on Hindu, Muslim and Christian weddings they have 
attended.

Next in groups they are asked to write four line poems about the 

weddings
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Poem No. 2 ‘Music’ by Gloria Jarboe (age 10)

Dutch music
Makes me think of clattering shoes, 
Girls churning cheese,
Playing among colourful tulips.

Arabian music
Makes me think f gorgeous ladies 
With silks and satins,
Snow-white laces,
Men on camels’ backs,
Softness of the night.

African music
Makes me think of freedom, 
The wild beasts,
The great children of God.

American music
Makes me think of snowy mountain caps, 
Red hot deserts,
And blue oceans.

The softness of music
Makes me think of sweet children 
In the flowers.

Task: * Write a summary of the poem
* Compose similar lines on music you hear during Trissur Pooram, 

music in Churches .music during boat races etc

Poem No. 3: Lines from ‘The Fight of the Year’ by Roger Me Gough

And there goes the bell for the third month 
and winter comes out of its corner looking groggy 
spring leads with a left to the head
followed by a sharp right to the body 

daffodils 
primroses 
snowdrops 
lilacs 
violets
pussywillow 4

Winter can’t take much more punishment
and spring shows no signs of tiring i

tadpoles 
squirrels
baalambs <
badgers
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bunny rabbits 
mad march hares 
horses and hounds

Spring is merciless
Winter won’t go the full twelve months 

bobtail clouds 
scallywaggy winds 
the sun
a pavement artist 
in every town

Task : * Write similar poems on the seasonal monsoon and the spring 
season in Kerala.

Poem No. 4: ‘A Song for the Spanish Anarchists’ by Herbert Read

A golden lemon is not made
But grows on a green tree;

A strong man and his crystal eyes 
Is a man born free.

The oxen pass under the yoke
And the blind are led at will;

But a man born free has a path of his own 
And a house on the hill.

And men are men who till the land
And women are women who weave;

Fifty men own the lemons grove 
And no man is a slave.

Task : Ask the class to recall the valiant heroes of Vaddakkan Pattu or 
struggles with the British during the freedom struggle. Then ask the learners 
to compose lines on them. The poem by Herbert read could be a model.

Poem No. 5 Lines from an African Hunting Song

In the forest through which no man except you goes, 
Hunter, lift up your heart, slip, run, jump, walk!
Meat is before you, the huge mass of meat,
The meat that walks like a hill,
The meat that will roast at your fire,
The meat into which your teeth sink,
The find red meat and the blood that is drunk smoking. 
Elephant hunter, take your bow !
CHORUS
Yo-ye, elephant hunter, take your bow !
Yo-ye, elephant hunter, take your bow !
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Task : Attempt an English translation of songs related to fishing from the film 
Chameen or lines from songs sung during boat races in Kerala.

Rhythm
Rhythm may be interpreted as patterned sound . Unconscious but 

inevitable rhythm patterns are produced by the alternation of stressed and 
unstressed syllables.

Rhythm is one essential quality of poetry. No one needs to know the 

names of metres and of patterns to grasp the concept of rhythm. When we 

read aloud to the learner, he hears the rhythm, and it is recorded in his mind. 

When he reads the poem aloud for himself, he reproduces the rhythm, 

swaying his body or moving his head as he reads. Rhythm is as natural to a 

child as breathing. All languages have rhythm. The child is born into a world of 

rhythm.

Rhythm in poetry can be described as a natural manifestation of an 

emotional state, and expression of an emotional consciousness. When we 

speak of the teaching of rhythm, we refer to the guidance of a natural rhythmic 

sense to express itself in patterns recognizable as poetry.

Conscious and planned rhythm is one distinguishing feature of poetry. 

However many modern poets have consciously manipulated line lengths, 

word groupings and even metrical patterns which tends to make a shift from 

emotional enjoyment to intellectual appreciation.

Selected Poems and tasks

No. 1. ‘Shaman Song # 12’ by Gene Fowler

We have made hawks 
That fly
Where no hawks have flown. 
We have made hard sky 
And look out at the rain.
We have made horses 
That stride
As no horses ever known.
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But, we are weak
On our wounded plains, we are alone.

We have forgotten
The shape and cry of our bellies.
We have forgotten
The dances of our own faces,
The songs of our own voices.
We have forgotten 
The chants of the souls 
In our running feet.

Now, we remember.
In our weeping tents, we are alone.

Read: Look at the following lines which have been changed (see lines in 
italics) substituting words without changing the meaning

We shouldered like pigs along the rail to try:
We pushed just like pigs along the rail to try

And catch that first gray outline of the shore
And catch that first sight of the gray shore 
Of our first life. A plane hung in the sky 
Of our first life. A plane flew overhead

From which a girl’s voice sang: “...you’re home once more.” 

From which a sweet girl sang: you’re home once more"

*Task : Substitute suitable words in the lines in the ‘Shaman Song’ 
Care should be taken to maintain the rhythm

No. 2. ‘Dog’ by Lawrence Ferlinghetti

The dog trots freely in the street 
And sees reality 
And the things he sees 
Are bigger than himself 
And the things he sees 
Are his reality 
Drunks in doorways 
Moons on trees
The dog trots freely thru the street 
and the things he sees 
are smaller than himself 
Fish on newsprint 
Ant in holes
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Chickens in Chinatown windows 
Their heads a block away 
The dog trots freely in the street 
And the things he smells 
Smell something like himself 
The dog trots freely in the street 
Past puddles and babies 
Cats and cigars 
Poolrooms and policemen 

He doesn’t hate cops 
He merely has no use for them 
and he goes past them

Task: Substitute ‘dog’ with cat, cow etc and make other suitable changes in 
the lines Care should be taken so that the rhythm is maintained.

No. 3. Lines from the poem ‘Kaddish’ by Allen Ginsberg

O mother
What have I forgotten
O mother
Farewell
With a long black shoe
Farewell
With old dress and broken stocking
Farewell
With six dark hairs on the wen of your breast
Farewell
With gold teeth and a long black beard around the vagina

With your sagging belly
With your fear of Hitler
With your mouth of bad short stories
With your fingers of rotten mandolines
With your arms of fat Paterson porches
With your belly of strikes and smokestacks
With your chin of Trotsky and the Spanish War
With your voice singing for the decaying overbroken workers
With your nose of bad lay with your nose of the smell of the

Pickles of Newark 4

With your eyes ®
With your eyes of Russia 
With your eyes of no money
With your eyes of false China I
With your eyes of Aunt Elanor
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With your eyes of starving India
With your eyes pissing in the park
With your eyes of your failure at the piano
With your eyes of your relatives in California
With your eyes of Ma Rainey dying in an ambulance
With your eyes of Czechoslovakia attacked by robots 
With your eyes going to painting class at night in the Bronx 
With your eyes of the killer Grandma you see on the fire escape.

Task: Substitute ‘mother” with grandpa, or cousin or your neighbour and 
make suitable changes in the lines. Take care to see that the substitutions do 
not destroy the rhythm of the poem

No. 4 ‘March 31, 1966’ by Scott Buchanan

1,000,000,000,000,000,000,000,000.00000000 miles to edge of known universe 
100,000,000,000,000,000,000.00000000 miles to edge of galaxy (Milky way)

3,573,000,000.00000000 miles to edge of solar system (Pluto) 
205.00000000 miles to Washington, D.C.

2.85000000 miles to Times Square, New York City 
.38600000 miles to Union Square subway stop 
.11820000 miles to corner of 14th Street and 1st Road 
.00367000 miles to front door of Apartment ID153 
.00021600 miles to typewriter paper page 
.00000700 miles to lens of glasses 
.00000098 miles to cornea from retinal wall

Task: Write similar poems

No. 5. ‘Fire and Ice’ by Robert Frost

Some say the world will end in fire, 
Some say in ice.
From what I’ve tasted of desire 
I hold with those who favor fire.
But if it had to perish twice,
I think I know enough of hate 
To say that for destruction ice 
Is also great 
And would suffice.

Task: Replace ‘fire’ and ‘ice’ with ‘milk’ and ‘tea’ or ‘sight’ and ‘sound’ and 
make suitable changes to compose your own poem
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No. 6. ‘Growing up Blues’ by Barbara Windette ( age 15)

I’ve got those growing -up blues.
No more dolls my hear to cheer,
No more jam my face to smear,
No more goblins my soul to fear;
I’, growing up.

I’ve got those growing-up blues.
No more parties of cookies and tea,
No more fairies in dreams to see,
No more chasing the wandering bee:
I’m growing up.

I’ve got those growing-up blues.
No more lullabies to sing,
No more rides at the pony ring,
No more Sunday School bells to ring:
I’m growing up.

I’ve got those growing-up blues.
No more days of childhood fun,
No more meeting Dad when day is done 
No more days to dance and run:
I’ve grown up.

Task: Write similar poems

Poetic Craft

Niha Willis in her book Let Them Write Poetry gives plenty of advice 

on poetic composition : “ Don’t think... of writing a poem... Think of it as 

exercising imagination. Try to make a single image about a thing by asking 

yourself what it looks like or sounds like to ’you’. Don’t let yourself fall into the 

habit of remembering other people’s images for common experiences; create 

your own.’

There are several issues to be addressed still... the right word, the 

right rhythm, the right figure of speech etc to produce an intensity. Above all 

the poem should both communicate to the reader, the message and produce 

an aesthetic experience. A task which is by no means easy and something 

which requires plenty of practice.
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The poems chosen for informing the poetic craft are of course not 

exhaustive. And it is for the teacher to give the learners exercises in poetic 

composition to guide and inspire them to compose lines. A few sources of 

inspiration could be the following :

A .The outdoor

a. Trees , flowers, growing things
b. Animals , birds
c. Mountains, rivers, lake
d. Stars, sun, clouds
e. Seasons, sunrise, sunset ,day , night
f. Wind, rain

B. Relations with people
Parent, friend, neighbour

C. Special occasions
Excursion .holiday

D. City
Park, street .buildings

F. Country
Farm, field .forest

G. Personal experience
Immediate , remembered and imagined experience

A teacher can give creative experiences by giving the learner an 

opportunity to read, hear and discuss poetry. This will awaken in them an 

appreciation of words and word pictures. In the development of appreciation 

we should begin with the known and proceed cautiously to the unknown.

The author of Let them Write Poetry lists the following directives :

1. Begin with poems learners already know and love. Read them aloud

2. Teach learners to read poems aloud, individually and in chorus

3. Allow those who wish to do so, memorize their favourite poems

4. Encourage the class to select poems for reading aloud from magazines / 
newspapers
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5. Allow the class to collect poems closely related to a poem that is taught

6. Allow learners to illustrate the poems

7. Allow learners to find pictures to match poems they like

Such activities can awaken an interest in poem as an art form and the 

complete poem as an artistic expression of the poet’s idea.

Selected poems and tasks

No. 1. ‘The Shell Sings’by Patricia Monroe, (age 7)

The seashell
Sings about the wind 
Blowing hard
And pushing the water along.

No. 2. ‘Sound of a Sea Shell’ by Louis Kelly ( age 8)

The shell
Sounds like an airplane 
Going over the sea, 
Bumpity, bumpity.bump.

Task: Write similar lines on a seashell

No. 3. ‘The Rainbow’ by Woodson Henry ( age 8)

Sometimes in the gray sky 
I look above
And see a rainbow curve.
It shines like a candy hill 
Against the clouds.

Task Write similar lines on a rainbow

No. 4. ‘Leaves’ by Paul Walker (age 6)

The leaves fall
Like big pennies,

And the sidewalk catches them.

Task: Write similar lines on a leaf plucked from a plant
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No. 5 ‘Raindrops’ by Lucia Alice Cheyney, (age 9)

The raindrops look 
Like broken pieces stars 
That have fallen 
From the sky

Task: Observe while it rains and write similar lines on raindrops

No. 6. ‘Relativity’

There was a young lady named Bright,
Who traveled much faster than light,
She started one day
In the relative way
And returned on the previous night.

Anon

No. 7. ‘Waste’ by Harry Graham

I had written to Aunt Maud,
Who was on a trip abroad,

When I Heard she’d died of cramp, 
Just too late to save the stamp.

Task : Compose similar lines on funny themes

No. 8. ‘Just a Passing Shower’ by Alan Riddell

sunshine sunshine sunshine
sunshine sunshine llllllll
sunshine /////// sunshine
/////// sunshine sunshine
sunshine sunshine sunshine

Task : Try to substitute one word for the commonly repeated word in the 
poem to compose a poem of your own
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No. 9. 'When it Rains' by George Macbeth
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Task . Think of a simple action and try to write a similar Pattern
poem

No. 10 Poem in the shape of a star by Guilaume Apollinaire
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No. 11. Poem in the shape of a ball by Lynne (age 11)

ball
The

hill.
steep

very
the

up
and
UP

and
up
higher
it
and
higher

me
to

it
throws

and
ball

g°es
rolling

down
and

down
the

hill
non
stop
until

^ts 
to.

Bill
and

then
Bill

picks
up

the
18/24

Task: Think of familiar objects and try to compose poems in that shape

No. 12 ‘Shark’ by Lord Alfred Douglas

An treacherous monster is the Shark,
He never makes the least remark.

And when he sees you on the sand,
He doesn’t seem to want to land.
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He watches you take off your clothes, 
And not the least excitement shows.

His eyes do not grow bright or roll,
He has astounding self-control.

He waits till you are quite undrest,
And seems to take no interest.

And when towards the sea you leap,
H looks as if he were asleep.

But when you once get in his range,
His whole demeanour seems to change.

He throws his body right about,
And his true character comes out.

It’s no use crying or appealing,
He seems to lose all decent feeling.

After this warning you will wish 
To keep clear of this treacherous fish.

His back is black, his stomach white,
He has a very dangerous bite.

Task : Substitute ‘shark’ with cobra , gorilla or lion and make suitable
changes in

other lines to compose a similar poem

No. 13. ‘Conversation With a Giraffe At Dusk in the Zoo’ by Douglas
Livingstone

Hail, lofty, 4
Necking quizzically
Through the topgallant leaves ®
With your lady. _

No good making eyelashes at 
The distance from me to you 
Though I confess I should like 
To caress your tender horns 
And toboggan down your neck,
Perhaps swing on your tail.

Your dignity fools no one;
You get engagingly awkward
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When you separate and collapse 
Yourself to drink;
And have you seen 
Yourself cantering?

Alright, alright, I know 
I’m ugly standing still,
Squat -necked, so-high.

Just remember there's one or two 
Things about you too, hey,
Like, like, birds now;
They fly much higher.

Task : Imagine a conversation with a caged lion , a caged monkey or a caged 
peacock

and compose a similar poem

No. 14. ‘He was Just An Odd, Old Bod' by John Golle

He didn’t know dark from light,
He didn’t know black from white.
He didn’t know eagle from dove,
He didn’t know hate from love.
He didn’t know head from toe,
He didn’t know spade from hoe,
He didn’t know wasp from bee,
He didn’t know land from sea.
He didn’t know good from bad,
He didn’t know happy from sad.
He didn’t know read from write,
He didn’t know left from right.
He didn’t know weak from strong,
He didn’t know what was wrong.
He just an odd, old bod.

Task: Compose a similar poem by substituting ‘He’ with She or the old lady 
and make suitable changes in the other lines.

Evaluation

In evaluating a poetic work perhaps the most important requirement is 

not the acquisition of scholarship but the cultivation of poetic appreciation. So 

when assessing the composition of a learner one has to :

1. View the work objectively without prejudices
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2. Avoid attempting to read into it reflection of our own emotional state

3. Give weightage to the learner’s maturity, background, experience and 

inhibition

It would be unfair to look into the learner’s work characteristics and 

qualities that distinguish good adult poetry from mere verse. A few essential 

qualities that could be looked into :*

Imagination : The
conscious or 
unconscious use of 
imagery, figure of 
speech, original thought 
and phrasing

Emotion : It should 
be the fundamental 
basis and motivating 
force that enables the 
to seek a reflection of 
ones own emotional 
experience

Idea : Presentation of 
new insights or 
interprets experiences 
or implies a philosophy 
of life

Universality :
Experience that can be 
shared by all

Unity : Unity of idea, 
impression and 
treatment (A central 
idea expressed in a 
single point of view)

Rhythm : Appropriate 
rhythm whether 
patterned or cadenced

Concreteness :
Communicate ideas in 
concrete terms that 
have sensual appeals

Pattern: Must have a 
sound pattern, word 
pattern, rhythm pattern 
stanza pattern that 
contributes to artistic 
effect

Intensity : Which 
achieved through 
deliberate use of words 
with emotional 
association, increased 
use of metaphor by 
interpretation of 
experience in terms of 
the five senses

(* Slightly adapted from :Let Them Write Poetry)
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The teacher can evaluate along these lines and help students to focus 

their attention on these aspects both at the level of comprehension and 

composition
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(Tcrrru marker) wieh are bucuoder) m more detail in the text of tbu boob. Tcrrru ui bo (2 appear cL/e- 

vbcre in the piodoasy.)

’ACROSTIC POEM: free verse poem in which the first letter of each line, 
when read downward, terms a word, usually the title and/or subject ol 
the poem. For example:

Harry
Happy
And
Rarely
Ready to
Yell.

’ALLITERATION: repetition of the initial consonants ol words. For 
example, Piter Pan.

’.ASSONANCE: repetition of the vowel sounds in words. For example, the 
a sound in mat me.

’BALLAD: a narrative, rhyming poem or song characterized by short 
stanzas and simple words and usually telling a heroic and/or tragic story. 
Here are the first two stanzas of “John Henry,” a traditional American 
ballad in ten stanzas:

When John Henry was a little tiny baby 
Sitting on his mama’s knee,



FFMTNTNE RHYME: a rhyme of two syllables, one stressed, one 
unstressed, e.g., ^mother/another

’FIGURATIVE LANGUAGE: nonliteral expressions to get across certain 
ideas or things more vividly. Metaphor, simile, and personification are 
examples of figurative language.

FREE VERSE: a poem without predictable rhyme, rhythm, or length ot 
line or stanza.

HAIKU: a form of poetry that developed m Japan. .A haiku usually has 
seventeen syllables in three lines ot five, seven, and five syllables. The 
poet tries to capture a simple scene trom nature and to convey his/her 
Strorjg feeling about it. The haiku should contain a seasonal word or sug- 

•gestyseason. Here are two classic Japanese haiku:

.An old silent pond . . .
A frog jumps into the pond, 
splash! Silence again.

B/VShO (1644-169-4)

Over the wintry
forest, winds howl m a rage
with no leaves to blow.

Sosekj (1275-1551)

HISTORY POEM: a list poem that illustrates some sort ot theme that 
runs through at least part ot a poet’s life

HOW-TO POEM: a list poem that gives directions or instructions

HYPERBOLE: excessive exaggeration to make a point in a poem. For 
example, Lady Macbeth uses hyperbole in Shakespeare's play, Macbeth, 
when she laments,



Here ’s the smell of blood still: ail the
perfumes of Arabia will not sweeten this little hand.

’IMAGE: a picture the poet creates with vivid words that appeal to the 
reader’s senses of sight, smell, sound, taste, and touch

LLVIERICK: a type of light, humorous poem, generally nonsensical in 
nature, of five lines, m which lines 1, 2. and 5 rhyme, as do lines 5 and 4. 
The rhythm of a limerick is equally important. The lines that rhyme also 
have the same rhythm, as well as the same number of syllables. For 
example,

A bridge engineer, Mister Crumpett,
Built a bridge for the good River Bumpett.

A mistake in the plan
Left a gap in the span.

But he said, “Well, they’ll just have to jump it.’’

’LINE BREAK: where lines of poetry end

’LIST POExM: a poem that is based on a list or catalog of some sort cre
ated by the poet

LYRIC POEM: a poem that expresses the poet’s observations and feelings 
and often tells of the poet’s personal experiences

MASCULINE RHYME: a rhyme of one syllable, as in cUck/otick

°METAPHf)R: a comparison of two dissimilar things that implies some 
sort of equality between the things, e.g., z//y love to a blojooming flower.

METER: the measured rhythm of a line of poetry, made of poetic units 
called feet, which are determined by the stressed and unstressed sylla
bles in a word or phrase. (In the word follow, for example, the first syl
lable is stressed, the second is unstressed.) Four basic types of poetic feet



He picked up a hammer and a little piece of steel
Saving, ‘Hammer’s going to be the death of me, Lord, Lord,

Hammer’s going to be the death of me.’’

John Henry was a man just six leet high,
Nearly two feet and a half across his breast.
He’d hammer with a nine-pound hammer all day 
.And never get tired and want to rest, Lord, Lord,

.And never get tired and want to rest.

.And here are the opening stanzas from “Bonnie Barbara Allan,” a tra
ditional Scottish ballad:

It was in and about the Martinmas time,
When the green leaves were afalling,

That Sir John Graeme, in the West Country,
Fell in love with Barbara Allan.

He sent his men down through the town.
To the place where she was dwelling;

"O hast and come to my master dear,
If you be Barbara Allan.”

[Martinmas is St. Martin’s Day, November 1 1.]

BLANK VERSE: poetry written in unrhymed iambic pentameter (five 
iambic feet per line). Shakespeare’s best plays are noted for their fine 
blank verse. Here’s an example from Rvmto and Juliet-.

Give me my Romeo, and when he shall die,
Take him and cut him out in little stars,
.And he will make the Face of Heav’n so fine 
That all the World will be in love with Night 
And pay no Worship to the garish Sun.



CATALOG POEM: another name for a list poem

CINQUAIN: a five-line poem of one or two sentences of twentv-two 
syllables divided in this way:

line 1: 2 syllables 
line 2: 4 syllables 
line 5: 6 syllables 
line 4: 8 syllables 
line 5: 2 syllables

Here is a cinquain by Adelaide Crapsey, who is believed to have 
’‘invented” this form in the early 1900s:

NlAGRA

How frail
Above the bulk
Of crashing water hangs,
Autumnal, evanescent, wan,
The moon.

.Adelaide Crapsey

CLERIHEW: a short rhyming poem written of two couplets that pokes 
gentle fun at a celebrity

COUPLET: two fines of poetry that rhyme. For example:

Listen, my children, and you shall hear 
Of the midnight ride of Paul Revere

ELEGY: a lament, a poem of grief or mourning

EPIC: a very long, heroic narrative poem about a great and serious sub
ject. Examples of epic poems include the Iliae) and the Ofyooey, as well as 
Beowulf, a long Old English poem.



are used: iamb, trochee, anapest. and dactyl. The chart below illustrates 
the stressed ( ‘ ) and unstressed ( - ) syllables in each kind of foot and 
gives some examples:

w ' iamb surprise, today, apart, amaze, arrange
pretty, sunny, quarrel, water, buyer 
understand, disagree, introduce, intercede 
elephant, syllable, carelessly, happily

The number of feet in a line of poetry will determine how that line is 
described. A line with five feet of any kind in it, lor example, is called 
pentameter. If those feet are iambs, the line is called iambic pentameter. 
Here are the names ot the lines:

trochee
anapest
dactvl

FEET PER LINE 

1 
2 

5

4
5
6
7
8

NAME

monometer
dimetei
trimeter
tetrameter
pentameter
hexameter
heptameter
octameter

’NARRATIVE POEM: a poem that tells a story

ODE: generally speaking, a poem that uses exalted language to celebrate 
a subject. .Although classic odes followed a specific form and were writ
ten about formal subjects, such as solitude and a decorative Grecian urn, 
modem writers have written odes about more everyday subjects, such 
as watermelon and sneakers.

’ONOMATOPOEIA: a word that makes the sound of the action it 
describes. For example, bang.



’OPPOSITE: a. short poem made up of coupieto that describes something by 
describing its opposite

PARODY: an exaggerated, usually humorous, imitation. My ‘Ten Little 
Aliens" is a parody of the nursery rhyme "Ten Little Indians.”

'PERSONA POEM: a poem in which the poet writes from the point of 
view of another person or thing

’PERSONIFICATION: a comparison that gives human qualities to inan
imate objects, e.g., The oid boujegroaned in the tierce jtorm.

'POEM OF ADDRESS: a poem that is written to someone or to some
thing

POETIC LICENSE: the imaginative freedom of poets to break some of 
the rules of standard English. For example, in writing a line in an 
acrostic poem that begins with x, you might use xciting, xceilent, or 
xaetly.

QUATRAIN: a poem or stanza of four lines

’REFRAIN: a line or lines repeated throughout a poem

° RHYME: the repetition of sounds at the ends of words

RHYME SCHEME: the pattern of end rhymes in a poem, described with 
lowercase letters to indicate which lines rhyme. A limerick, for example, 
has a rhyme scheme of aabba, which means that the first, second, and 
fifth lines have the same rhyme, and the third and fourth lines have the 
same rhyme.

’RHYTHM: the basic beat in a line of poetry, the sound pattern created by 
stressed and unstressed syllables (see METER)



SENRYU: a poem that follows the form of a haiku, but with a humorous 
slant. For example:

O. unlucky man
while eating shiny apple

you find half a worm
Paul B. Janeczko

’SIMILE: a comparison that uses "like” or "as,” e.g., He lj aj graceful aj a 
coat rack.

SONNET: a lourteen-line poem written in iambic pentameter that follows 
a particular rhyme scheme. The English, or Shakespearean, sonnet 
(three quatrains and a final couplet) has a rhyme scheme of abab ebeb efef 
gg while the Italian, or Petrarchan, sonnet (an eight-line octave of two 
quatrains, followed by a sestet) has a rhyme scheme of abba ebbe cfgefg.

SPEAKER: a character telling a poem

'STANZA: a group of lines of poetry, usually similar in length and pattern. 
.Among the most common stanza lengths are:

couplet: a two-line stanza 
tercet: a three-line stanza 
quatrain: a tour-line stanza 
quintet: a five-line stanza 
sestet: a six-line stanza 
septet: a seven-fine stanza 
octave: an eight-line stanza

SYMBOL: something in a poem, e.g., a person or an object, that stands 
tor something larger than itself. For example, a poet might use an Amer
ican flag as a symbol tor freedom or patriotism, or a ring as a symbol of 
undying love.



SYNONYM POEM: a two-line rhyming descriptive poem with a first line 
composed of three or four synonyms

THEME: the underlying meaning of a poem, the idea it presents about 
people or about life. Although sometimes stated directly, the theme of a 
poem is more often suggested by the content of the poem. The theme 
reflects the poet’s concerns or feelings about the subject.





PREFACE

Mathematics Textbooks at Secondary School level of Kerala were revised by 
including some new concepts. They were finding difficulty in teaching some concepts 
effectively and expressed for help. Accordingly, Kerala Govt, has requested the Regional 
Institute of Education, Mysore (R1EM) in its State Coordination Committee Meeting to 
develop instructional materials covering those difficult topics. R1EM has taken up this 
task as one of the PAC programmes. In this context, a preliminary workshop was 
organized to identify the hardspots in secondary Mathematics by inviting teachers from 
some Kerala Schools. The following concepts were identified as difficult concepts.

1. Introduction to Real Numbers
2. Irrational Numbers
3. Simplification of Expressions
4. Pairs of Equations
5. Exponents
6. Quadratic Equations
7. Identities
8. Mathematical Principles
9. Proportions
10. Compound Interest
11. Basic Proportionality Theorem
12. Similarity of Triangles
13. Area
14. Solids
15. Trigonometry (Heights and Distances)

Keeping in mind these topics, a five-day workshop was organized at R1EM to 
develop material to guide and help the teachers. Teachers and teacher educators were the 
resource persons of this workshop. In some of the units more elaborate information was 
given for better clarity. I hope this material will be definitely useful for the teachers to 
teach the identified topics in Mathematics effectively. Specially 1 thank Prof D 
Basavaiah, Prof N B Badrinarayanan, Ms Meenakshi, Mr M Murthy and my colleagues, 
Mr Jayaram Bhat, Mrs Prema, Mrs C P Thulasiamma and Mrs Sharada for their 
contribution in bringing out the material in this shape.

Mysore, 
June, 2007 Shubha Kesavan

Programme Coordinator
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INTRODUCTION TO REAL NUMBERS

Objectives: i) To clarify the concept of Real numbers

ii) To represent the Real numbers in different forms

iii) To represent Real numbers using number line

iv) To explain the terms like absolute value, radical and radicand.

Development:
Mathematics learning in early childhood begins with initiation to natural numbers and 

operations on them. To meet the need of finding the solution an equation as ax + b 

= 0, a # 0 and b being integers, the numbers are extended to rational numbers. 

Likewise solution of equations as ax2 + bx + c = 0, a.b.c being rational numbers 

necessitates the extension further to bigger sets as set of Real numbers (R) and 

complex numbers (C).

Each set of numbers along with number operations has interesting 

mathematical structures and properties thereon.

Rational numbers and irrationals are distinguished by their decimal 

representations. While rational numbers are expressible in complete form (either 

terminating decimal or recurring one), irrationals cannot be expressed that way. In 

other words, the exact value of an irrational number cannot be found. Then its value 

can be found by different methods (chiefly long division method) to a desired degree 

of accuracy. The values so obtained are approximate values. Besides, the real 

number system has properties as order relations on it, divisibility properties, etc. 

Many great names - Dedekind, Cantor, Fermat, Euler, Aryabhatta to mention a few 

are associated in the development of number theory and mathematical structures 

(Modern Algebra).

God gave us Integers. All else is man’s handi work - Kronecker.
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Real Numbers:
I. Content Development

Explanations/ Illustrations

Natural numbers, Whole numbers, Integers, Rational numbers and Irrational 

numbers - all are real numbers. Denoting the sets of Natural numbers, Integers, 

Rational numbers and Real numbers by N, Z, Q and R respectively.

N = {1,2,3,4.... }

Z = {0,±1,±2, ... }

Q = { p/q : q * 0, p, q, e Z } 

and R = the set of real numbers.

Real Nos.
i r

Irrationals Rationals
I

Integers

Whole Nos.
I

Natural Nos.

Representation of the Numbers:

1. Real numbers are represented using ten digits : 0,1,2,...9 with place values 

for the digits forming the numbers. This is called the Decimal (base = 10) 

representation.

1237 = 1 x 103 + 2 x 102 + 3 x 10 + 7 x1 

123.7 =1 x 102 + 2x 10 + 7 x 1 + 7 x 10'1 

12.37 = 1 x 10 + 2 x 1 + 3x 10'1 + 7 x 102

Every decimal representation has (a) the Integer part (to the left of decimal point (.)) 

and b) the decimal (fractional) part (to the right of decimal point). The decimal part
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may be terminating as in the previous examples. It may be periodic (recurring), even 

though non-terminating.

For eg. - = 0.33.... = 3

Every Rational number (which includes integers and fractions) can be expressed as 

either a terminating decimal or non-terminating, but periodic decimal. Flowever, any 

non-terminating, non-periodic (or non-recurring) decimal representation represents 

an irrational number and vice-versa.

Thus,
Number type
Rational Number

Irrational Number

Decimal Representation
Terminating or Periodic 

Non-Terminating and non-periodic

2. Numbers as Points - The Number Line

On a meter scale which we use to draw a line segment of given length, we find 

graduations reading the distances of marked points from one end of the scale. 

Imagine an infinitely long scale with marks as in a meter scale. We get the 

picture of a number line.

•4---- ♦------ •------ *------- •  ♦—--- *------ »------- 1------ <------ 1------ ,--------
5/1 t -3/1 I 3/4 0 1/1 I 3/1 1 8/3

On the number line every real number x is represented by a unique point P and 

every point P represents a unique real number x. We write P(x) to convey the idea.

To construct a Number Line
Draw a straight line and mark a (fixed) point O on it. Starting from O, step off 

arcs of some convenient radius, in succession, both the left of O and the right of O. 

We have the number line on which Integers are represented by points which are 

evenly spaced.

3



4■
D' c* fI' A' A B

4 3 1 1

—\------

0

—♦------- f—

1 !

Thus, Ao 1; A' 0-1

Bo2 B' o-2

C o 3 C' o -3

D o 4 D' o -4

->

Construction of the point on the number line representing
a) a fraction
Example 1 : To find the point on the number line representing 4/7.

Construction : Draw the number line and marking O and 1 on it. Draw some
line OA and mark 7 equal steps. Join the 7th mark of OA to 1 of the number line.

Through 4th mark on OA, draw the parallel to the line segment joining 1 and 7th

mark. It meets the number line at v. v represents 4/7.
«
4

4 I
1



b) an irrational

Example 2 : To find the point on the number line representing v'5 .

Construction : On the number line mark points 0,1,2,. Let A represents 2.

Draw the perpendicular segment AB to the number line through A such that AB = 1. 

Cut an arc with centre O, equal to OB, on the number line. The arc cuts the number 

line at P and P represents ^5 .

Special irrational Numbers

1.7i : The circumference (c) of any circle bears a constant ratio in its diameter (d). 

This constant ratio is ti so that c/d = n or c = n d.

If the radius of the circle is r, then c = 2 n r.

... 22This number 7t is an irrational number whose approximate value is 3.14 or — .

2. The sum of the series 1 + - + — +..... + — +
1! 2! /?!

is identified by the symbol e. That is, e=1 + - + — + 
I! 2!

. To oo

+ — + .... To oo
n!

1

is a number whose value lies between 2 and 3. (i.e. 2 < e < 3). This is a number 

which is used as the base of logarithms called natural logarithms. If x e R and ex =y 

(e R) then x is called the natural logarithm of y (to base e) we write x = loge y.

These special irrational numbers 71 and e are called transcendental numbers.

5
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Absolute Value of a Real number x
If x is a real number, we denote by | x | the numerical value of x. | x | is called the 

absolute value of x. If x is positive | x | = x while if x < 0, | x | = -x. However, |0 | = 0.

Definition of | x | :

x if x > 0
0, if x = 0
- x if x < 0

Thus to get | x | for a given x,

a) if x > 0, keep x as it is,

b) if x < 0, change the sign of x.

c) If x = 0, | 0 | = 0.

Note :

i) For all x e R, | x | > 0.

ii) | 0 | = 0 while | x | = 0 means x = 0.

iii) | x | >0, if x * 0

In other words, | x | is never a negative number.

Distance between two points A and B representing two real numbers x and y on the 

number line.

We find the distance between A and B in the following cases: 

a) Let x > 0 and y > 0 and x > y.

0 B_1--------- —----|--- A

U) W

fl

<

Here, AB = OA - OB = x - y > 0, since x > y. 

AB = x - y = | x - y | (•)

6



b) Let x > 0 and y > 0 and y > x

◄-

A
<£>

(y)

8
------------>

Here AB = OB - OA = y - x > 0

AB = y - x = | x - y | ................. (ii)

c) Let x < 0 and y > 0.
Here A lies to the left of O while B lies to the right of O on the number line. Putting 

x=-z so that z > 0., OA = z and OB = y

A 0 B
◄-----------------------1--------------------------------------- ♦------------------------- i---------------------------------- >

(X) w

AB = OA + OB = z + y = -x + y = y- x = |x-y| since y>0>xory>x.

/.AB = | x - y | ........................ (iii)

d) Let x < y < 0.

A 8 0

<-------- 1------------------ »------------------------------ 4------------------------------------------------------------------>

W (y)

Putting x = -p and y = -q so that p > 0 and q > 0.

AB = OA - OB = p - q = -x - (-y) = y - x > 0 since y > x.

AB = y - x = | x - y | ................... (iv)

Thus for any two points A(x) and B(y)

AB = |x-y |

In particular, if B(y) is taken as 0(0), then AB = AO = OA = |x |

7



Note :

1. | x | = | -x| for all x e R.

2. | x |2 = x2 for all x e R.

To solve | x | = a for a given a > 0.

Given | x | = a.

Squaring | x |2 = a2 x2 = a2 or x = ± a

Hence x = ± a

To solve: | x —a | = b for given a and b, (b > 0)
Squaring | x - a |2 = (x - a)2 = b2 

x - a =± b

x = a ± b

Properties of Number Line
1. There is a one-one correspondence between real numbers and points of the 

number line. For a given number x, a unique point P of the line and for a 

given point P of the line, a unique real number x. Then we write

x o P and P = P(x)

2. The points on the right of O of the line represent positive real numbers and 

the points on the left of O represent negative real numbers.

3. Given two distinct real numbers x and y and the points A(x), B(y) of the line, 

the bigger number is represented by the point on the right side and the 

smaller, on the left side.

A B

<------------- 1------------------------------------------------ T-------------------------------- 1------------------------------------- >

tx) (y)

8



Here x < y or y > x.

Cy)

Here x > y or y < x.

Suggested Activities
II. Learning Activities (Strategies)
a) Ask the students to prepare the model of a number line - showing thereon 

different types of real numbers.

b) Ask the students to make keen observation of the number line and answer the 

following questions -

i) If only integers are marked on a number line are there ‘gaps’ between 

consecutive integers ? What does it indicate ?

ii) When all the rationals are marked (or supposed to be marked) on the line, are 

all points of the line marked or are their ‘gaps’ still?

iii) If x and y are two rational numbers, however close, can we describe them as 

consecutive numbers just as we describe consecutive integers ?

iv) Between any two rational numbers, however close, how many rationals/ 

irrationals are there ?

c) Ask the students to construct the Pool of irrationals to get the values of

77,75,75,76, etc.

9



OA = 1 

OB = 77 

OC= 73 

OD = 74 = 2 

OE = 75 , etc.

Another method of generating the Irrationals : 77, 77, etc.

Mark 1,2,3,....on the number line.

At 1, erect the perpendicular segment 1 A of unit length. Step off the arc of radius 

OA with centre O, on the number line. The arc cuts the number line at 72 . At 77 

erect the perpendicular segment 72 B of unit length. Step off the arc of radius OB 

with centre O on the number line the arc cuts the number line at 77 and so on.

Radicals and Radicand

An irrational number of the form 7a is called a radical and n is the index (n 

being a positive integer) and a is the radicand in the radical. If n = 2, we write 7a
as 7a . Such a radical is called a square root radical. Thus, 77 , 7l 5 are square 

root radicals.

III. Assignment
1. Fill in the table.

X -111 -5/4 7t - 1/71 77 73/2 77-77 -2+77

|X|

10



2. Solve : a) | x - 2 | - 1

3. Find the values of x satisfying 

a) | x | < 2

c) | x - 11 < 2

e) | x | < | x + 1 |

b) x -1 x | = 0

d) |1-2x| = 1

b) | x | > 16

d) | x + 3 | >2

f) 3 | x- 1 |=2|x+1 |

4. Find geometrical constructions on the number line

3 m 1
2 77

2+77 e) 77-3

a)

d)

c) 0.32

5. Prove that 77 is irrational.

3
6. Find 5 rational numbers between - and

5

7. Express the following in the form p/q.

a) 0.52 b) 0.5

d) 1.303 e) 2.54

8. Using long division method find

a) 7390625 b)

c) 77670761 d)

4
5

c) 0.23

71734489

7674009

Find the value upto 3 decimal places, 

a) 73 b) 7427

d) 7o.9 e) 77121

c) 72.8

10. Find the biggest perfect square not exceeding

a) 2509 b) 7581 c) 43379

11



11. A square field has its area 60025 m2. A cyclist goes round it at 18 km/h. How 

much time does he take ?

12 Without finding the square root actually, state the number of digits in 

a) 7324 b) 734756 c) 7654481

d) 739702601

★ ★★★
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IRRATIONAL NUMBERS

Objectives: i) To clarify the concept of Irrational numbers

ii) To explain the properties of Irrational numbers

iii) To solve problems like-- expressing 7l2 + 2735 in the form 

J a + 77 etc.,

Development:

While rational numbers which include zero positive and negative integers and 

fractions are of the form p/q, q 0, p, q e Z, numbers which are not rational are 

irrational numbers.

Among these, we have irrational numbers which are roots of algebraic 

equations with integral coefficients called algebraic numbers and those which are not 

so. 71 and e are such numbers (called transcendental numbers). There are infinitely 

large number of transcendental numbers like 3V'2, 72^ etc.

To prove that 72 is irrational

The proof is given by the method of contradiction as follows :

To prove that 72 is an irrational number.

Proof: Let, if possible, 77 be a rational number (contrary to what should be proved). 

Then 77 = p/q, q * 0 and p, q e z .............. (i)

where p/q is in the lowest (or simplest) form with no common factor between p and q.
2

Squaring 2 = or p2 = 2q2 (ii)
q

p2 is even p is even

Let p = 2m, m e Z.

From (ii) (2m)2 = 2q2 

q2 = 2m2

q is even, 

q = 2n, n e Z.

1S



Thus p and q both have a common factor 2. This contradicts the assumption that p/q 

is in the lowest form.

Hence 77 is not a rational number or 72 is an irrational number is proved.

While a rational number can be expressed in the decimal form which 

terminates or recurs, an irrational number cannot be expressed in the decimal form 

either as terminating or recurring. In other words, the value of an irrational number 

cannot be got exactly. The approximate value of an irrational number can be got to 

the desired degree of accuracy. For instance, the approximate value of 77 can be 

got by long division method used to find the square root of a number.

Approximate value upto 4 decimal places of 77 and n are 72 = 1.4142, n = 3.1415.

22 22Note : 7i has — as its approximate value and n * —.

In other words, n is not a rational number.

It is said, the great Indian Mathematician Aryabhatta (476 - 550 A.D.) found the 

values of n correct to form decimal places. The value of n is generated using high 

speed computers and advanced algorithms. For example, n upto 33 places of 

decimal places is tt = 3.141592135623730950488016887242096.

A geometrical method to construct the value of 7x , x being a given positive 

rational number.

An Illustration : To construct the value of V5 , draw a line segment AB with AB = 

5 and CB = 1 as shown. Construct a semi circle on AB. Erect the perpendicular at C 

to AB. Let it meet the semi circle at D. Then CD = 75 .

D



Proof :CD2 = AC. C2>

(by the theorem the rectangles contained by any two intersecting chords of a circle 

are equal).
Cd\ 5 x 1 = 5

i.e. CD = 75

Note: Instead of 5, we can take x as the given number to find 7x by this method.

Some properties of Irrational Numbers

1. If a is a rational number 0) and 7x is an irrational number then a) a+7x

and a - 7x are irrational, b)a7x is an irrational number.

2. Sum or difference of two irrational numbers need not be an irrational number.
O'* <

3. Product of two irrational numbers need not be a rational number.

4. If a + 7b = x + 77 when a, x are relational numbers and 7b , 77 are 

irrational numbers, then a = x and b = y.

5. Any irrational number cannot be expressed as the sum (or difference) of a 

non-zero rational number and an irrational number. (

Using the properties we can express number of the form Ja + 7b , - 7b

as the sum or difference of two irrational numbers.

Illustrations

1. Express: ^12+2735 in the form 7a + 7b .

Taking ^12+27-35 — 7a + 7b

Squaring 12 + 2 735 = a + b + 2 Tab

a + b = 12 and 2 7ab = 2 735 or ab = 35.
Taking a>b, a = 7, b = 5 (by inspection)

Vl2+ 2^35 = 77+75

I5
*



2. Express ^/l 0 - 4 a/6 in the form 7a - 7b , ( a > b).

Taking - 4/b = 7a - 7b 

Squaring (^10- 4 7b )2 = (7a -7b )2 

10-4 76 =a + b- 2 Tab 

a + b = 10, 2 Tab = 4 7b or ab = 24 

a = 6, b = 4 (by inspection)

-JlO — 4 7b = 7b — 77 = 7b — 2 

Note : If a < b, then we get the negative root of ylO - 4 7b i.e. we get 2 - 7b .

3. Express -^10+277+2710 + 2^15 in the form 7a + 7b + 7c .

Putting 7l0 +276 +27To + 27l5 = 7a + 7b + 7c 

Squaring 10 + 2 7b + 27l0 + 27l5 = a + b + c + 2 Tab + 2 Tbc + 2 Tea .

a + b + c = 10

ab = 6

be =10 J

ca = 15

ab x be

ca

/. ab = 6

6x10 — =>
15

=> 2a = 6

22 orb = 2

and ac = 15 => 3c = 15 /. a = 5

/. a = 3
6

7lO+2 76 +2>/l0 + 2<I 5 = 75 + 75 + 75

4. Express Jl2 + 2 721 - 27l4 - 2^6 in the form 7a + 7b - 7c . 

Putting Jl2 + 275l - 27b - 27l4 = 7a + 7b - 7c

Squaring 12 + 2 721 - 2 7b - 2 7l 4 = a + b + c + 2 Tab - 2 Tbc - 2 Tea . 

a + b + c = 112, ab = 21, be = 6, ca = 14

Hence a = 7, b = 3, c = 2.

Hence x/l2 + 2751 - 276 -2 755 = 75 +75-75.

«
«

4

«
X
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Finding the value of a square root irrational - the exact and the approximate.

By long division method the value of an irrational as 7a , a being a positive 

integer or positive rational can be found. However, the value got is not exact but 

approximate. This is because a square root of every positive number (which is not a 

perfect square) takes a non-terminating, non-recurring decimal representation.

72 = 1 4142135623730950488016887242096...............................

and it = 3.14159265358979323846264338327950......................

In most of the problems involving measurement and calculations on the basis 

of measurements of physical attributes as length, area, volume, etc. (problems in 

mensuration) are got as approximations. However, these can be expressed in 

terms of irrationals without using the values of irrationals, if it is not a practical 
situation calling for values of the attributes.

Rationalising factors of Square Root Surds

1In order to find the value of , it is easier to write the denominator of , 
72 72

as a rational number without altering the value of the given number. Then we write

_L = _L 7|_ 7|
72 = 72 * 72~ 2 •

This process of converting the denominator into a rational number is called 

rationalisation of the denominator and 72 is called the Rationalising Factor of 72 . 

More generally, a Rationalising Factor of an irrational number 7x is 7x itself.

Irrational Number (form) Rationalising factor

1. 77 77

2. x+ 7y x - 77

3. x- 77 x + 77

4. Vx + 7y 7x - Vy

5. 7x-77 Vx + Jy

17



Illustrations

1. Rationalise the denominator in each case.

a)
1

2-77

1 +
77
2

1 2 + V2
2 - 72 X 2 + 77

b) -E-'-r 
a/3 + 72

1 _ 1 73 + V2 V3 — V2 r- r~
7= 7^ ~ X j= -j= — — yj 3 — V 2

73+72 73+72 73-72 3-2

J5 *72 "

c) Simplify: .

Rationalise the denominator in each term.

_. . I 72 + 1 2 77 + 77 3 2-77
Given expression. = -=— x -= + -= = x  *=- - - - - - - - - - - - - = x 

72-1 77 + 1 73-77 77 + 77 2 + 73 2-77

77 + I 2(77 + 77) _ 3 (2 - 77)
2-1 3-2 4-3

= 72+1+2 73 + 2 77 - 6 + 3 77

= 3 77 + 5 77 - 5

Suggested Activities
Encourage children to learn irrational numbers and their use in practical situations.

1. Construct the segment of lengths. Vl5, 732, 7l4 , 3 + 7s, 2 - 75

geometrically.

18



2.

3.

4.

Compare the given numbers and identify the biggest / the smallest of the 

numbers : 724 , 7l 2, 3 + 72,1 - 72 .

---- up to 3 places of decimals.
| 1 -72 |

Solve problems in practical situations.

i) The area of a square plate being given, finding the perimeter of the 

square.

ii) The total surface area of a cube being given, finding the dimension of 

the cube and its volume.

iii) Given the surface area of a sphere, finding its volume.

5. Ask the children to collect the names of mathematicians (Indians and others) 

the periods of their life time with brief references to their contributions to 

number theory.

Assignment
1. Find the approximate value upto 3 decimals.

a) 75 b) 7l4 c) 7O5 d) Vl .92

2. Identify the (a) integer, b) rational number and irrational number in the given 
set of numbers.

Till, 799, 7xi, 0.123125, 0.251, 0.010101.....

0.999.... 0.10100100010.....

3. Identify the point on the number line representing

a) 75 b) 7l2 c) 2 + 72

d) 1 - 75 by geometrical constructions.

4. Given 71 = 3.14, find the total surface area and volume of

a) an open circular cylinder of radius 18” and height 24”

b) a circular cone of height 20" and diameter of the base 20"



5. a) A square field of area 450 (m)z is surrounded by a path of 1 m width at 

a distance of 1.5 m from the fence around the field which is 0.5 m wide. Find 
the length of the path.

b) Each face of a cube is of area 128 (in)2. Find the length of edge and 

the volume of the cube using 72 =1.414.

6. a) Simplify: Jl l-2 730 + J9 + 475 + /l0 - 4 7b .

_. ... 72-1 72 + 1
b) Simplify: -y=— + -7=—.

72 + 1 72 -1

c) If x = + 6 75 , find x + — and x2 + — .
x x

7. Find the positive square root of ^6 + 276 - 273 - 272 .

8. Disprove that sum of any two irrationals is an irrational, by giving a counter 

example.

9. Prove that the square of a real number is non-negative.

10. If a + 7b = x + when a, b, x, y are rationals and 7b , Jy are irrationals, 

then S.T. a = x and b = y.

*****
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SIMPLIFICATION OF EXPRESSIONS(ARITHMETIC AND ALGEBRAIC)

Objective : To illustrate the steps involved in simplification of expressions with 

examples

Development:

The learner verbalise the ideas behind —+ —=------ ,
a b ab

a c ad + be , a c ad - be ,— + - =--------- and-------=---------- . The learner becomes aware
b d bd b d bd

1 1 b — a

a b ab

of the concept

that here operations are strictly based on the LCM of the denominators. The 

learner gets enough opportunity in the discussion to communicate the concepts 

among them. After this stage, the learner attacks operations involving algebraic 

expression.

Activity 1 :

Find - + —
3 4

l l 4 3— + — - — + —
34 12 12

4 + 3 
12

7
I2

LCM of 3 and 4 = 3 x 4 = 12

I x4 4
3 3 x4 ~ 12

i- 1x3_ 3
4 ~ 4x3 ” 12

Discussion :

1. How is 7 obtained as the numerator of the result ?

2. How is 12 written as the denominator of the result ?

3. Using the denominators of | and , how can we represent the sum?

Key Point: Sum of two unitary fractions can be calculated. The sum of the 
denominators divided by the product of the denominators.



Here let them pose more examples and verify the conclusion they have 
formed.

Examples as shown is to be supplied here.

1. I
- + 
3

0-1 2.

l 1 8 1 1 93. — 4.
( ) 5 15 4 ( ) ( )

l 1 ()+() Z X Z X 5 + 95. — + 6. O*'1' 5x,4 9 4x9

7. 1 1 _?+()
( ) ( ) -xlO

Activity 2 : How to find-----  +------
x+1 x + 1

Here the learner observes that denominators are same. He also convinced that 

there is no need of applying the formula just above here. Here the teacher ables to 

assess the level of achievement in that concept. Give more examples.

1 1------ +-------
Activity 3 : Can you find ————

x - 2 x + 4

Here in the first appearance the learner feels he cannot attack it smoothly. The 

teacher convinces the learner on which part of the problem he can apply the concept 

he has just acquired.

The learner splits the questions into two sub-divisions.

a) How much is —?— +------ ?
x+3 x-7

b) How much is —!— + —!— ?
x-2 x + 4

He observes that the numerator and denominator of the asked problem is simplified.



Now he concludes the problem very easily. [Here in Activity 3, the teachers must be 

conscious about the application of Identities like (a + b) (c + d) = ac + ad + be + bd, 
(a + b) (a - b) = a2 - b2 and (x + a) (x + b) = x2 + (a + b) x + ab, etc. suitably in this 

type of questions. If the learner is not given such expansion at the proper time 

during the learning situation, he may feel difficulty to continue.

Assignment:

1. Compute

2. Find
x + 2

3. Simplify:

l l l l- + — and — + —.
5 13 12 15

1 . 1 1+------  and-------+
x + 6 x - 7 x + 12

1 1 1 + +
x x + 2 , x + 3and —-------

1
x -7

1
x - 2

1+ +
x +4x - i x +

Note : Similar kind of procedures planned and worked out by the teacher and these 

will help the learner to overcome any kind of difficulty during the learning situations.
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PAIRS OF EQUATIONS

Objective: To develop the skill of translating daily life problems into mathematical 

equations

Development:
They have studied linear equations in one variable and that such equations have a 

unique solution. In the beginning of this chapter, sufficient number of problems 

should be provided for constructing linear equations in two variables and discuss the 

solutions of each equation.

Activity 1 : Express the following information in the form of equations.

1. In a class, the total number of boys and girls who secured A+ in

Mathematics is 12.

No. of boys (x) 7 6 9 2

No. of girls (y) 5 6 3 10

Conclusion : x + y = 12

2. In a one-day international cricket match between India and Sri Lanka played

in Goa, two Indian batsmen together scored 102 runs.

Batsman I (x)

Batsman II (y)

Conclusion : x+y = 102

3. Sahara and Jaya, two students of Std IX, together contributed Rs.75 towards

the Chief Minister’s Relief fund to help the Tsunami victims.

Share of Sahara (x)

Share of Jaya (y)

Conclusion : x+y - 75



4. The. total cost of t two pens and a note book is Rs.36

Cost of a pen (x) 6

Cost of a
notebook(y)

24

Conclusion : Total cost: 2x+y = 36

5. The cost of 3 notebooks and 2 pens is Rs.65.

Cost of a notebook (x)
Cost of a pen (y)

Conclusion : 3x+2y = 65

6. Ticket fare for one adult and two children from Kasaragod to Trivandrum is

Rs.720.

Conclusion : x+2y = 720

7. The taxi fare in a city is as follows : For the first kilometre, the fare is Rs.8 

and for the subsequent distance, it is Rs.5 per km. The distance covered is x 

km and the total fare is Rs.y.

Conclusion: The total fare, y =8+(x-1)5 or y = 5x+3

Similarly all the problems in this chapter should be divided into informations to 

familiarize linear equations with two variables.

While introducing pairs of equations, importance should be given for analysing 

the problem. One group may ask questions (analytic) and the other group can 

answer them.

Activity II :
Eg. Sum of the ages of Gopu and Kiran is 30. After 5 years, the age of Gopu will 

be 3 times that of Kiran.

as



Analytic Questions (sample)
Let the present ages of Gopu and Kiran be x and y.

1. Given that sum of the ages of Gopu and Kiran is 30. How can we write this 

algebraically ?

2. After 5 years, what will be the age of Gopu ?

3. After 5 years, what will be the age of Kiran ?
4. Given that after 5 years, the age of Gopu will be 3 times that of Kiran. How

can we express this algebraically ?

Activity III : Let the students solve : 

x - 2y = 3

3x + 4y = 19

Ask them to express x in terms of y from the first equation. X = 3 + 2y and ask them 

to solve the equations.

Now consider the pairs of equations 

5x - 2y = 23 

3x + 4y = 19

Ask them to express x in terms of y from the first equation.

23 + 2y x = ---------
5

Let them solve the equations.

Students should compare the two sets of pairs of equations and conclude why the 

fractional expression is obtained in the second case. Finally they should arrive at the 

conclusion that if the coefficients of variables are not unity, then the substitution 

method is not easy and in this case, the elimination method is most suited. Let 

them solve the following types of pairs of equations.

1. 3x - 2y = 9

5x + 3y = 19

2. 3x + 8y = 43

4x + 5y = 29

3. x + 2y=13

2x + 5y = 29

2-6



(They should try to solve these pairs of equations first by substitution method and 

compare the difficulty level).

Note: Problems with large coefficients can be given to help the children to 

appreciate the usefulness of elimination by addition or subtraction.



EXPONENTS

Objectives: i) To explain the concept of negative integer

ii) To solve problems involving negative exponents

Development:

We know that a2 = a x a

a,n = a x a x a...................... m factors ( where m is positive

integer

We can write a1" x a" = (a x a x a ...m factors) x (a x a x a..... n factors)

= a111" (where m and n are positive integers)

In the above ‘a’ is the base and ‘m’ and ‘n’ are exponents or powers of‘a’.

Example 1: Find the value of 35 x 34 .

35 = 3x3x3x3x3

34 = 3x3x3x3

35 x 34 = 3x3x3 x3 x3x3x3x3x3 = 39 = 35+4

3 3Example 2: Find the value of (-)3 4 x (-)2
4 4

z 3.3 3 3 3 3 x 3 x3
4 4 4 4 4x4x4

,3, 3 3 3x3(-) =-X- = ------
4 44 4x4

3 3 x (2)2 _ 3x3x3 3x3 _ 3x3x3x3x3 _ 3s _ 3 3+2
4 4 4x4x4 4x4 4x4x4x4x4 45 ^4^

2 2Example 3: Find the value of (—)2 x(—V
2 3

(- I-)2 = (" ^) x (- I -2x-2
3x3



( 2? ( t \ i \ _2x-2x-2x-2(-5) = (--)x(--)x(--)x(--) = ____

2 2 = -2x-2x-2x-2x-2x-2 = (_2£ = 2
3 3 3x3x3x3x3x3 3^’ v 37

In general (£)w = £ x £ x £........... m factors

<1 <7 <1 7

p x p x p .......... m factors _ pm

q x q x q ................... m factors qm

Law I: If a is a rational number and m and n are positive integers, then

Note: This law can be extended for am x a" x ap x aq where p and q are also 

positive integers.

Now consider the value of 4s 4- 4’

4' + 4> _4x4x4x4x4 = =
4x4x4

Also consider the value of 53 4 * 4-56

, 5\ 5x5x5___ _ I _ _ I _ 1_
56 ” 5x5x5x5x5x5 _ 5x5x5 _ 5’ ~ 56’’

3 3Exercise: Find the value of (---)' -=-(—f .
4 4

From the above examples we sec that

am + a" = am n when m > n, a* 0

and am -r an =------- when m < n, a* 0n-ma

Law II: If a is a non-zero rational number and m and n are positive integers 

such that m > n, then am 4- a" = am n.

Law III: If a is a non-zero rational number and m and n are positive integers

such that m < n, then a"’ 4- a" =-------n-ma

X
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We know that (42)3 = (42) x (4 ) x (4 ) = 4" = 42a*

(n"')" = amK x a" x a"‘ x........n factors

= a""' 1 I lere m and n are positive integers]

Law IV: IF a is any non-zero rational number and m and n are positive 

integers, then («'")" = amn

Exercise : Find the value of

We write — = a"' = a°ma

or a° = 1

Also we write 2’1 as equivalent to — and a'1 =— when a is rational and not 
2 a

equal to zero.

Similarly , a = —,
a

Law V: If a is any non-zero rational number and m is any integer, then

a =

Example: Find the value of (-) 4.

(-) =----- = (-) =34 V 34
V

7., 74 7x7x7x7 2401
3x3x3x3 81

Now consider 54 x 5 3

54 x 5 3 —— = 5 = 54,l_3) 
53

Also 4’3 x 4 4 = —x—= (-)3x(-)4 =(-)x(-)........... 1 times
4 443 44 4

30



= (l)7=4-7=4-^M)
4

Similarly am xa" = am'{ "} and a~" x a " = where a * 0

From the above results we eati draw the following conclusion.

Law VI: If a is a non zero rational number and m and n are any integers ( 

positive or negative), then am x a" = am,n

Example 4: Show that [((-)"3f = (|)12 J.

We know = (-)’
5 3

i(|r’r=i(|)’i,=(|)w=(^)'2

Example 5: Show that |4) ’|4 •

We write (- r’ = (-/
7 4

••• [(-) ’]" =[(7)’l ’ =(7)”|J| =(7) 12 = (l(7)"'l'2 =4)12 from Law IV 
7 4 4 4 4 7

Also we can prove (am)'n = am" and (a~myn = amn.

From the above examples we suggest the following Law.

Law VIE If a is a non-zero rational number and m and n are any integers ( 

positive or negative ), then (am)" = a""'.
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Meaning of T':

Root extraction is the inverse process of ‘ raising a power’.
i

Square root of a is denoted by a2.

i
Cube root of a is denoted by a3.

i
In general, nth root of a i.e., is denoted by a".

i
an = '<!a

There are generally two real square roots of a positive number and no real 

root for a negative one. 

fhe equation
nx = a

where a > 0 and n a positive integer has a unique positive real root. We 

denote it by .

Assuming the first law of exponent to be true for fractions, we can prove the

above result as follows;

Va
2nj .m 1

= \ a2 2 = \ a2.a2 = a2

i
fa= «"2

47.
,1 11 

= V a3 3 3 = v a3 .tz3 .a3

4a = a1

So in general ,

4a
/ 1 1 1nl — + —*~+ .... n lime*

— \u" " "

32,



I I 1 -
= Vn = \an .a".a".............n times

i
— an

Assuming fu st Law of exponents to be true for positive fractions , we have

£ 2 2 2 2 2 2 
a ‘ = a ' 5 3 = a 3 .a 3 .a 1 =(«’)'

A a2 = (n ’ )’

faking cube root of both sides, we get

\[7r = a*

Similarly we can prove that

r

n 1 J
Note that aq =(ay = (aqy

All Laws of exponents are applicable even when m and n are fractions and 

for positive a.

i

Example 6: Find the value of (64)3.

i

(64)3 = V64 = 4

1

Example 7: find the value of (a10)5.

I 10
(tf10)5 ~ = a.

2

Example 8: Find the value of (a6)3.

X
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Also note that

n x A = (a x a x a ... m limes ) x (A x A x A x

- (uxA)x(uxA)x .... m limes

= (oA )"'

m limes

Exercise:
2

1. Find the values of i) 32 5 ii) 25" X 5'-1" iii) (4'3)’2 x(2~3)3

1 8 , 1 1 2 2
iv) V) (33 +3 3)(33 ■-1 + 3 3)

1 1 10
2. Calculate 100004 x 0.0013 +(0.027) 3 x 6° -(—)"'

3. Show that

3J 1
4. Solve — = - . 

9X 6

Suggested Activities:

1. Make the students conversant with the importance and use of indices 

(exponent) in different subjects and different branches of 

mathematics.

2. Explain clearly the meaning of and definitions of terms and concepts 

like base, index (exponent), etc., by giving them concrete examples.

3. Explain clearly the difference between a coefficient and an exponent.

4. Let the students observe the following

12 = 2x2x3

36 = 4x9 = 2x2x3x3

648 = 2x2x2x3x3x3x3

i



Explain the basis for these examples that each composite number can be 

expressed as a product of its prime factors. Also give sufficient practice 

in prime factorization.

5. The case of zero, negative and fractional exponents may be explained 

to the students with great care to avoid confusion.



QUADRATIC EQUATIONS

Objectives: i) To explain the concept of roots of a quadratic equation

ii) To plot the graph of a quadratic polynomial and to identify the 

cases - a) two distinct zeros b) one zero c) no zeros

iii) To relate the zeros of a quadratic polynomial with roots of a 

quadratic equation

iv) To explain alternate geometrical methods to find the roots of 

quadratic equation

Development:

Activity 1

Let the students complete the following table and draw some conclusion 

regarding the non-negativity of the square of any number.

Number (x) Square of the 
number (x2)

Is x2 negative? 
(Yes / No)

0 0 No
1 1 No
2 4 No
-1 1 No
-3 9 No
10 100 No

1 1 No
~2 4

72 2 No

-1.5 2.25 No
21

-7

»
36



Conclusion: (expected): the square of any number is non-negative.

Activity 2:

Let the students be presented a few graphs of quadratic polynomials 

where in the corresponding equations have two district solutions. Let them also

solve the equations using the formula and record their observations of illustrate.

Polynomial
P(x)

X2 -3x+2

Points on the x-axis where 
the graph passes

X=2

Roots of the equation p(x) =0 
found using the formula

X=2

X=1 X=1
X2 +X-2 X =-2 X= -2

X= 1 X = 1

Conclusion (expected): The roots of a quadratic equation are identical to the 

points on the x-axis where the graph of the Corresponding polynomial crosses.

Activity 3a:

Present the graphs of some quadratic polynomials. Choose three 

different types of polynomials p(x) such that p(x) =0 has two solutions, one 

solution and no solution. Let the students calculate the discrimnant of the 

equation p(x)=0 in each case and record their observations as follows:

P(x) Discriminant 
Of p(x) =0

Nature of the solutions/
Roots of p(x)=0 as observed from the graphs

X2-2x+1 0 Single solution

X2-4x+4 0 Single solution

X2+5x+4 9 Two solutions

X2+3x-10 49 Two solutions

X2+x+2 -7 No solution

X2-2x+3 -8 No solution
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Let the students observe the connection between the sign of D and the nature 

of the solutions to the equation.

Conclusion (expected): The equation

P(x)=0 has (i) One solution if D=0

(ii) Two solutions if D>0

(iii) No solution if D<0.

Activity 3b) The relationship between the factors of the quadratic polynomial 

and the roots of the quadratic equation.

The students are to be presented with the graphs of some quadratic

Polynomials (where in the corresponding quadratic equations have Real roots) 

along with the graphs of their linear factors.

Ex. Let p(x) = 2x2+5x-3

Factorizing p(x) = (2x-1) (x+3)

For p(x) = 2x2 +5x-3 some points are (0,-3), (-1,-6), (1,4), (-2, -5),

(~ . 0). (-3,0)

For 2x-1, some points are (- , 0), (1,1), (2,3)

For x+3, some points are (0,3), (-1,2), (-3,0)

Let the students observe that the graphs of each of the linear factors of p(x) 

intersects the x axis at the same point where the graph of p(x) is also 

intersecting the x axis.

Conclusion (expected): If q^x) and q2 (x) are the two linear factors of p(x), then 

the solutions q! (x) =0 and of q2 (x) =0 (separately) are the solutions of p(x)=0
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Ex: let p(x) = x2-5x+6

Factorizing x2-5x+6=(x-3) (x-2)

Some points on the graph of x2-5x+6 are (3,0), (4,2), (5,6), (0,6) (-1,12) (2,0). 

Some points on the graph of x-3 are (0, -3), (3,0), (4,1)

Some points on the graph of x-2 are (2,0), (0-2), (4,2)

The graphs are shown at the end.

Activity 3.c): If the two linear factors of p(x) are ax+b and cx+d, then the 

solutions of ax+b=0 and that of cx+d=0 are also the solutions of the equation 

p(x)=0.

Example.

Let p(x) =4x2 - 8x-5

= 4^x? -2x —

f-5 f"51n V
— + x + — —

I 2 2 2 JU J J

Now, it is clear that if p(x)=0, then x--= 0 or x+ - =0 
2 2

Which means x = — or x= -—
2 2

J 1 7/. x=— and x= -- are the two solutions of 4x -8x-5=0 and the factorized
2 2

( ( 0x -I 2j I 2J
which can also be written as



(2x - 5V2x+l = (2X “5)(2x+l)

Example :

15 x2 +7x -2

2 7 2= 15 xz-----x- —
I 15 15

= 15 2 I-2 1x* + — + - |x +
l 3 5

f 2>l n
X + —

I 3 J

yip

? 2 -1The solutions for 15x -7x-2=0 are x=- and x=—. The factorized
3 5

form of 15x2-7x-2 is 15^ x- 

15 -------- - ------ = (3x - 2)(5x +1)px - 2^ px +q
l 3 J I 5 J

f 21 f 0
x — x + —I 3 I 5J , which can also be written as

From the above (and similar other examples to be provided to the children if 

needed), the children can see that if a and // are the two solutions of 

ax2+bx+c=0, then the factorized form of ax2+bx+c is a(x — ft) (x -p) which 

can be further simplified if a and p are of the fractional type as shown above.

Ex: Consider the equation

45x2 + x-2 =0

The solutions, using the quadratic formula are

-l + VT+360 ,-l-Vl + 360 
----------------------and-----------------------

90 90



-1+19 , -1-19I.e., --------- and
90 90

1 7 ~2
.e., - and — 

5 9

The factorized form of 45x2 +x-2 is

45 A---
V 5

i.e., 45 5x — 1 W 9x + 2

x + —

i.e., (5x - l) (9x+ 2)

Other Geometrical Method:

For ax2+bx+c=0 x - --
bx + c

Intersections of x2 graph and _^x + c graph give the solutions

+1



Example for two solutions: y = x2 +5x +4



Example for two solutions : y = x2 +3x -10



Example for Single solution: y = x2 -2x +1

i



Example for single solution: y = x2 -4x+4

,0



Example for no solution : y = x2 + x+2

-1-- 1-- 1-- H« H—I-- 1---1-- 1-- 1-- 1-- 110 S t-- h

2

4

4

10



Example for no solution : y = x2 -2x +3



Graphs of y = 2x2 +5x - 3 y - x + 3 and y = 2x - 1



Graphs of y = x2-5x+6 , y = x - 3 and y = x-2

fv6)



ALGEBRAIC IDENTITIES

Objectives: i) To discriminate between an equation and an identity

ii) To prove the identities by different methods

iii) To see the geometrical explanations of some identities

iv) To use the identities in problems

as factorisation of algebraic expressions 

solving the given equations by factorisation 

solving word problems in life-problems

Development:

In earlier classes, after teaching algebraic expressions and operations - 

Addition, Subtraction, Multiplications and Division on algebraic expressions, 

students are taught some algebraic identities under factorisation. It is necessary that 

the children are taught the difference between an equation and an identity. For 

example, x2 - 3x +2 = 0 is an equation in x and (x + 1)2 = x2 + 2x + 1 is an identity in 

x. If a variable x takes values over a set called the domain of x, a set of values of x 

satisfying the equation are the set of solutions (or roots) of the equation - called the 

solution set of the equation. This set is a subset of the domain of x. An identity in x 

is satisfied by each x of the domain so that its solution set is the domain of x.

Activity 1 : In the table below, for any 10 pairs of values of a and b, compute the 

values of (a+b)2, (a2 + 2ab + b2) and compare the values of these expressions. What 

do you conclude ?

Table 1

a b b2 2ab a2+2ab+b2 a+b (a+b)2-

%
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Exercises :

Design similar activities to conjecture the identities.

a) (a - b)2 = a2 - 2ab + b2

b) (a + b) (a - b) = a2 -b2)

c) (a+b)3 = a3 + 3az b + 3ab2 + b3 = a3 + b3 + 3ab (a + b)

d) (a - b)3 = a3 - 3a2b + 3ab2 - b3 = a3 - b3 - 3ab (a - b)

Geometrical Verification of Identities
1. (x + a) (x + b) = x2 (a + b) x + ab

Recalling that the area of a rectangle = length x breadth

' / //, /7 / s/ y / / /rc' /
Y7// T77r~/'/'////'/

/ / / /s / '/./■■

bx

• ®:

x b

Area of rectangle - (x + a) (x + b) (1)

Also area of rectangle = Area (1) + Area (2) + Area (3) + Area (4)

= x2 + ax + bx + ab 

- x2 + (a + b) x + ab (2)

(1) = (2)

|(x + a) (x + b) = x2 + (a + b)x + ab]

%

5|
<
«
«



2. (a + b)2 = a2 + 2ab + b2

Area of the square = (a + b)2 (1)

Also the area of the square = Area (1) + Area (2) + Area (3) + Area (4) 

a2 + ab + ab + b2

= a2 + 2ab + b2 (2)

b-
\ \\\ \\ \

\ \ \ \ \ \ \ x % « * • • • • •

Z//7 'ZZ / /
ZZ////Z'/ 
Z/Z^ZZZ' 

77Z/// -y ■'/7/ S / /az / / Z/z /

_ ab

1 =2 => (a+b)2 - a2 + 2ab + b2j

Exercises

1. Verify the identities geometrically.

a) (a - b)2 = a2 - 2ab + b2

b) (a + b) (a - b) = a2 - b2

2. Verify geometrically (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca.

ca (8) be (7) c2 (3)

ab (5) b2 (2) bc(6)

(a2)(1) ab(4) ca(9)

a b c

5?-



Area of the square = (a + b + c )2 (i)

The area of the square = (1) + (2) + (3) + (4) + (5) + (6) + (7) + (8) + (9)

= a2 + b2 + c2 + ab + ab + be + be + ca + ca

= a2 + b2 + c2 + 2ab + abc + 2ca (ii)

(i) = (ii) [(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc +2ca]

Exercises :

Verify geometrically.

a) (a + b - c)2 = a2 + b2 + c2 - 2ab - 2bc - 2ca

b) (a - b - c)2 = a2 + b2 + c2 - 2ab + 2bc - 2ca

The formula learnt earlier are used to get other identities.

Some Identities
1. (a+b)3 = a3 + 3a2b + 3ab2 + b3 = a3 + b3 + 3ab (a + b)

2. (a - b)3 = a3 - 3a2b + 3ab2 - b3 = a3 - b3 - 3ab (a - b)

Proof of (1)

(a+b)3 = (a+b)2 (a + b)

= (a2 + 2ab + b2) (a + b)

= a3 + 2a2 b + ab2

+a2b + 2ab2 + b3

(a + b)3 = a3 + 3a2b + 3ab2 + b3 (i)

R.H.S. = a3 + b3 + 3a2b + 3ab2 

= a3 + b3 + 3ab (a + b)

(a + b)3 = a3 + b3 + 3ab (a + b) (ii)

Hence (1) follows from (i) and (ii).

Proof of(2)

In (1) replace b by -b.

(a - b)3 = a3 + 3a2 (-b) + 3a (-b)2 + (-b)3

= a3 - 3 a2b + 3ab2 - b3 (i)

= a3 - b3 - 3ab (a - b) (ii)
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(2) follows from (i) and (ii).

These identities can be verified 

geometrically.

To verify (1)

Take a cube of side (a + b). By planes 

parallel to the faces, divide each face into 

rectangles/squares of sides a and b as 

shown.

These planes divide the cube of volume (a 

+ b)3 into 8 cuboids. The sum of the 

volumes of these cuboids = a3 + b3 + 3a2b 

+ 3ab2

so that (a + b)3 = a3 + 3a2b + 3ab2 + b3.

Summary:

1. (a ± b)2 = a2 ± 2ab + b2

2. (a + b) (a - b) = a2 - b2

3. (x + a) (x + b) = x2 + (a + b) x + ab

4. (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca.

5. (a + b - c)2 = a2 + b2 + c2 + 2ab - 2bc - 2ca

6. (a + b)3 = a3 + 3a2b + 3ab2 + b3 = a3 + b3 + 3ab (a + b)

7. (a - b)3 = a3 - 3a2b + 3ab2 - b3 = a3 - b3 - 3ab (a - b)

8. (x + a) (x - b) = x2 + (a - b) x - ab

Using these we get some more identies.

9. (a + b)2 = a2 + 2ab + b2 (j)

(a - b)2 = a2 - 2ab + b2 (ii)

Subtracting (ii) from (i) we get:

(a + b)2 - (a -b)2 = 4ab

(a - b)2 = (a + b)2 -4ab (iii)

Adding (i) and (ii) (a + b)2 + (a - b)2 = 2 (a2 + b2)

a2 + b2 = % [ (a + b)2 + (a - b)2 ]



10. (a + b)3 = a3 + b3 + 3ab (a + b)

a3 + b3 = (a + b)3 - 3ab (a + b)

= (a + b) [ (a + b)2 - 3ab] = (a + b) [ a2 + b2 + 2ab - 3ab]

a3 + b3 = (a + b) (a2- ab + bz)__ J (iv)

11. Replacing b by-b in (iv)

a3 - b3 = (a - b) (a2 + ab + b2) (v)

12. (a + b)2 = a2 + b2 + 2ab 

(b + c)2 = b2 + c2 + 2bc 

(c + a)2 = c2 + a2 + 2ca

Adding the above we get:

(a + b)2 + (b + c)2 + (c + a)2 - 2 (a2 + b2 + c2 + ab + bc + ca)

a2 + b2 + c2 + ab + be + ca = 1/2 [ ( a + b)2 + (b + c)2 + (c + a)2j] (vi)

Or
^(a2+Z,c) = ^(a+Z,y

13. a2 + b3 + c3 - 3abc = (a + b + c) (a2 + b2 + c2 - ab - be - ca ) 

R.H.S. = (a + b + c) (a2 + b2 + c2 - ab - be - ca )

= a3 + ab2 + ac2 - a2b - abc - ca2

+ a2 b + b3 + be2 - ab2 - b2 c - abc

+ ca2 + cb2 + c3 - abc-bc2-c2a 

= a3 + b3 + c3 - 3abc = L.H.S.

14. If a + b + c = 0, then a3 + b3 + c3 = 3abc. This follows from (13).

Ora + b + c = 0=> a + b=-c

(a + b)3 = -c3 => a3 + b3 + 3ab (a + b) = -c3

=> a3 + b3 + c3 = -3ab (a + b) = - 3ab (-c) 

a3 + b3 + c3 = 3abc
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15. (a - b) (b - c) (c - a) + a2 (b - c) + b2 ( c - a) + c2 (a - b) = 0 

or a2 (b - c) + b2 (c - a) + c2 (a - b) = - (a - b) (b - c) (c - a).

Proof: In L.H.S. put a - b,

L.H.S. = a2 [a - c + c - a] - 0

(a - b) is a factor of L.H.S.

Similarly, b - c and c = a make L.H.S. = 0.

.-. (b - c) and (c - a) are factors of L.H.S.

Moreover the degree of L.H.S. = 3

;. a2 (b - c) + b2 (c - a) + c2 ( a - b) = k (a - b) (b - c) (c - a) k being a 

constant

Put a = 1, b = 2, c = 3

L.H.S. = 1 (2-3) + 4 (3 - 1) + 9 (1 - 2) 

= -1 + 8 -9 = -2

R.H.S. = K (1 -2 ) (2 - 3) (3 - 1) = 2K

2 K = -2 '.-. K = -1

Hence a2 (b - c) + b2 (c - a) + c2 (a - b) = - (a - b) (b - c) (c - a) or 

E a2 (b - c) - - (a - b) (b - c) (c - a)

(a - b)2 = a2 + b2 - 2ab

(b - c)2 = b2 + c2 - 2bc

(c - a)2 = c2 + a2 - 2ca

(a - b)2 + (b - c)2 + (c - a)2 = 2 [ a2 + b2 + c2 -ab - be - ca ]

a2 + b2 + c2 - (ab + be + ca) = 1/2 [ (a - b)2 + (b - c)2 + (c - a)2 ]

or E (a - bc) = 1/2 Z (a - b):

Problems based on the Identities.
Illustrations

l ? I l1. If x + — = a, find x + — and x — in terms of a.
X X X

2

Sol. x + — 
X

= a => x 4- 2x = (a2 - 2)
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2

X — = X + - 2x .— =
x J x x

(a2-2)-2 = a2-4

- — = " 4

2. In the previous problems, find x3 + — and x4 —
x3 x4 '

Sol.

x + — I = a’ => x3 + —+ 3x — I x + — I = a3 => x3 + -*- + 3a = a3

x3 + — = (a3 - 3a) 
x

xz + = a2 - 2 => I xz + ~ | = (a2 -2)2

.2 n\2=> x + —+ 2xz. —= (a -2)

=>x4+—- = (a2-2)-2

3. Simplify:
ax

x + a x + ax

Sol. —— +
ax ax

x + a x3 + ax2 x + a x2 (x + a) 

a _ (x + a) 1
x + a x (x + a) x (x + a) x

e- I , 1 bx 1Similarly, -------- + —

Hence

cn
x + b x3 + bx? x x + c x3 + ex2

1 ax
x + a x3 + ax2

1

= 1 +- i-- -
X X X X

4. Simplify:
2x

2 i 2 4— X + X 1 + X + X1 + X + X 1



Sol. Given expression =

-2 x 2x

(1- x + x2) + (1 + X + X2) + 2x
(1 +x +x2) (1 - X +x2) 1 + x2 + x4

(1 +x2) -X2 1 + x2 + x4
2x if 2x

1 + x2 + x4 \ 1 + x2 + x4
= 0

5. Simplify: (1 + a) (1 + a2) (1 + a4) (1 + a8)

Sol. (Multiply and divide by (1-a) we get the given expression as

_ (l-a) (1 + a) (1+a2) (l+a4)(l+a8)
(1-a)

(1 -a2) (1 + a2) (1 +a4)(l +a8)
(1-a)

(1-a4) (1+a4) (1+a8) _ (1-a8) (1 + a8)
(1-a) " (1-a)

6. Show that Y ————— = 0
(x +a) (x +b)

Sol.

a-b _ (a- b) (x +c)
(x+a) (x+b) (x + a) (x+b) (x+c)

.-.Given expression=

^(a- b)(x + c) _ x(a-b+b-c + c-a) + £ (a - b)c 

(x +a) (x + b) (x + c) (x + a) (x + b)(x + c)

_ ac - be + ba - ca + cb - ab 
(x +a) (x + b) (x +c)

7. Find V a2(b = c)
‘-‘(c-a)(a-b)

Sol.

a2 (b + c) _ a2 (b2 - c2)
(c-a)(a-b) (c-a) (a-b) (b-c)
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Given expression = = 0
a2 (b2 - c2) +b2 (c2 - a2) +c2 (a2 - b2)

(a-b) (b -c) (c- a)

8. Show that (a - b)3 + (b - c)3 + (c - a)3 = 3 (a - b) (b - c) (c - a) 

Sol.

Put x — a —b, y = b - c, z = c- a

x + y + z = 0 x + y - -z

(x + y)3 = -z3

=> x3 + y3 + 3xy (x + y) = -z3

=> x3 + y3 + z3 = -3x y ((x + y)

= - 3xy (-z)

=> x3 + y3 + z3 - 3xyz

=> (a - b)3 + (b - c)3 + (c - a)3 = 3 (a - b) (b - c) (c - a)

3

9. Show that Y-------- ---------  + (a + b + c) = 0
^(a -b) (c-a)

Sol

> a a (b c)
(a-b) (c-a) (a-b) (b-c) (c-a)

= £a’(b-c) o)

(a- b)(b- c) (c — a)

I a3 (b -c) = a3 (b - c) + b3 (c - a) + c3 (a - b)

= a3 b - a3 c + b3 c + b3 a + c3 a - c3 b

= ab (a2 - b2) + be (b2 - c2) + ca (c2 - a2) 4
= ab (a - b) (a + b) + be (b - c) (b + c) + ca (c - a) (c + a) 4
= ab (a - b) (a + b + c -2c) + be (b-c)-c (a + b + c - 2a) + g

ca (c - a) (a + b + c - 2b) —

= (a + b + c) [ ab (a - b) + be (b - c) + ca ( c - a) ]

- 2abc [ a - b + b - c + c-a ]

= (a + b + c) [ - (a - b) (b - c) (c - a) ] = 0

= - (a + b + c) (a - b) (b - c ) (c - a) (ii)

[ 0 ab (a - b) + be (b - c) + ca ( c - a) = - (a - b) ( b - c) (c - a) ]

5^
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From (i) and (ii)

Given exoression = - (a + b + c) ——+ (a + b + c) 
(a-b) (b-e)(c-a)

= - (a + b + c) + (a + b + c) = 0

10 Evaluate Y
(a-b)(a-c)

a, b, c being distinct.

Sol.

Given expression = - Y
(a-b)(a-c)

-E be (b- c)

(a-b) (b- c) (c — a)

[ be (b-c) + ea (c - a) + ab (a - b)] 
(a -b) (b-c) (c— a)

= + (a ~h) (b~c) (c~a) 
(a- b) (b- c) (c - a)

+1

Sum of the ages of husband and wife is 60 years and their product is 896. If 

the husband is elder to wife, by how many years he is elder to his wife and 

what are their ages ?

SOL. Let a & b be their ages respectively.

Then a + b = 60 

ab = 896

(a - b)2 = (a + b)2 - 4ab = 602 - 4 x 896 

= 3600-3584 = 16

a - b = 4

The husband is 4 years older than his wife, 

a + b = 60 

a - b = 04

2a = 64 

a = 32 

b = 28

Their ages are 32 years and 28 yeas respectively

60



Exercises :

1 Show that £ (arb2)b'a2_c2) = -(a-b) (b-c) (c-a) (a + b + c)

2. S.T. Y —-(x~a) =-|
^(a - b) (a-c)

3.

4.

( v M
Simplify : x +1 + --------2

lx + l J tx + l J J

Simplify : Y ————— 
(a + x) (b + x)

7<x
- 2

5. Find ■ (x + a) + ... -<x + b) +.. <x + c>
(a-b)(a-c) (b-c)(b-a) (c-a)(c-b)

c if x - l . x + l . . a - b
6. If a =------- , b =--------, evaluate -------- .

x-2 x + 2 a + b

7. If x + — = a, find Vx + -4=, x2 + -L and x3 + .
X 7x X X

8. If L a2 (b - c) + k (a - b) (b - c) (c - a) = 0, find k.

9. Construct Teaching Models (plane and solid ones) to demonstrate the validity

of the following identities.

a) (a + b)2 = a2 + 2ab + b2; (a - b)2 = a2 - 2ab + b2

b) (x + a) (x + b) = x2 + (a + b)x + ab

c) a3 + b3 = (a + b) (a2 - ab + b2); a3 - b3 = (a - b) (a2 + ab + b2)

d) (a + b)3 = a3 + b3 + 3ab(a + b); (a -b)3 = a3 - b3 - 3ab (a - b)

e) a3 + b3 + c3 - 3abc = (a + b + c) (a2 + b2 + c2 - ab - be - ca)

f) (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca;

(a + b - c)2 = a2 + b2 + c2 + 2ab - 2bc - 2 ca

*****



MATHEMATICAL PRINCIPLES

Objective : To explain the concept of deductive reasoning and its need

Development:

In the upper primary classes, the learners construct some mathematical principles 

only through inductive method. But in this class our main aim is to make the learner 

understand, what is the deductive method and why it is needed. In mathematics a 

statement is true, if it is always true.

Activity : State whether the following statements are true.

i) The sum of the interior angles of a triangle is 180°.

ii) The product of two odd integers is odd.

iii) The product of two even natural numbers is even.

iv) Every even number greater than 2 is composite.

v) The sum of two consecutive natural numbers is always odd.

vi) If n is a counting number, n2 + n + 41 is prime.

In all the above cases, they tell the answers by checking five or six examples. It is 

not possible to tell the answer by checking with all numbers. So far the above 

activities, the answer may be true or false.

In this situation we have to convince the learners that the statement drawn 

through inductive method is not true always. So the learner feels the need of 

deductive reasoning. We may use some activities. But upto this he is not familiar 

with a deductive or logical proof. For introducing a deductive proof we can make use 

of some puzzles.



There are 8 squares in the given figure. Fill the square using the natural numbers 

froml to 8 without repeating in such a way that no two numbers consecutive 

numbers come in the neighbouring squares.

We can fill it by trial and error method. But can we manage it logically ?

Here one of the two squares in the middle touches all the remaining squares 

except one. So which numbers to be written in these boxes ? Since the numbers 1 

and 8 have either a successor or predecessor, we can write those two numbers in 

the middle boxes. This is the main logic behind this puzzle. This kind of reasoning 

is called deductive reasoning.

Activity 1 : Let them draw a circle. Then take two points A and B on the circle. 

Join A and B. What happens to the circle ? The whole region is divided into two 

regions.

Take 3 points and join each other as shown in the figure. Tell them to count 

the number of regions. At the same time ask them to complete the following table.

No. of Points No. of regions

2 2

3 4

4

5

6'i

«
«



After completing the table, allow them to observe it and draw a conjucture by 

analysing the table. The patterns may be like 2,4,8,16,... Now ask the question. If 

we take six points on the circle and join each other, how many regions will be there? 

They may say 32. Then tell them to verify it by drawing the circle. Then they feel 

that their answer through inductive method is not true in general.

Activity : Take two consecutive natural numbers and add them.

1+2 = 3

2 + 3 = 5

1st No. 2™ No. Sum
1 2 3
2 3 5
3 4

8 9 17

25 26 51

Do you observe any pattern in this table? What is your conjucture? Is it true? 
A statement is true if it is true always. But we can verify it only by taking some 

numbers randomly. To check by taking all the numbers is not possible. So we have 

to prove this by using logical arguments as follows: Suppose n is a natural number 

which is the next natural number? (Before asking this question, we can drill it by 

taking numbers), n + 1 is the next natural number.

Find the sum of these two numbers n + n + 1=2n + 1

By logical argument we can prove 2n+1’ is odd. Then the statement drawn 

through inductive method becomes true. But our students face problems in 

analysing the problem. So strictly go through simplex to complex.

%



Evaluation
Say whether the following statements are true or false.

1. The product of two even natural numbers is even.

2. The product of any three consecutive even natural numbers is divisible by 

16.

3.

4.

5.

The sum of two alternate natural numbers is even.

The sum of 5 consecutive positive integers is a multiple of 5. 

The square of an even number is also an even number.

65



PROPORTIONS

Objectives, i) To explain the meaning of proportions

ii) To distinguish direct and inverse proportions

iii) To solve problems involving direct and inverse proportions.

Development:

You have already seen that Ratio is used to compare two numbers (or two 

quantities of the same units). For example, Father’s height is double the height of 

his son; the cost of one pencil is Rs.3/- while the cost of a pen is Rs.18/- etc. There 

is no meaning in comparing 5 metres (length) and 6 kgs (weight). We can compare 

the distances. The distance of Kasaragod from Thiruvananthapuram is roughly twice 

the distance from Thiruvananthapuram to Trichur. We can compare weights.

The weight of this table is three times the weight of this chair. We can 

compare costs : The cost of this pen is Rs.3/- while the cost of another pen is Rs.18/- 

There is a relation between the costs. We can write this relation as

- 1 
18 6

The ratio of the cost of the first pen to the cost of the second pen is

3 - 1
18 ~ 6

The proportion is 3 ; 18 or 1 : 6.

We read it as “one is to six”.

1 and 6 are terms of the proportion

1 is the first term (antecedent) of the proportion, while 6 is the second term 

(consequent) of the proportion.

Exercise:

I. Simplify the following proportions (ratio) :

1. 10:25

Q I r 10 5x2 2Solution : (10 : 25) = — =------= -
25 5 x 5 5

= 2: 5



2. Rs.2 : Rs.2 and 60 paise 

Solution : Rs.2 = 200 paise 

Rs.2 and 60 paise =260 paise 

Rs.2 : Rs.2 and 60 paise 

= 200 : 260

= 100 : 130 

= 10:13

3.

b)

(i) 15:20 

iv) 24:18

(ii) 60 : 80

(v) 35 : 56

(i) - : 1 (multiply by 4 to both)
4

= 1:4

(iii) 45:15 

(vi) 5 : 80

4. (i) 200 kgs : 60 kgs 

(iii) 15 cms : 1.2 mts 

(v) 175 paise : Rs.2

(ii)
(iv)

(vi)

4 kms : 120 mts

73 days : 1 year 

3.2 kms : 3 miles

II. Find the proportions which are equal to each other,

i) 3 : 4, 3 : 5, 9 : 15, 9 : 12, 9 : 5, 9:4 

... 1 15 15 5 1 6
3’ 45 ’ 3 ’ 1 ’ 5 ’ 9

III. In the following, fill in the boxes in such a way that each proportion is equal to

3 : 5. 

i)12::IZ=l 
iv) 15 : 1=1

ii) I I : 20 iii) I I : 15
v) 21 : 1=1

«

«
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IV. Write the following proportions in the form of ratios.

i) 5 : 10 ( Ans : — = -)
10 2

ii) 0.5 : 1 iv) 2:16

1 .27 ...2,1v) 0.5: 1- vi) vii) - : 1-
2 3 3 3 4

V. Indian team has played 21 matches out of which it has won 14 matches (All 

the other matches it has lost). Find the proportions between

i) Matches played and matches won.

ii) Matches played and matches lost.

iii) Matches won and matches lost.

iv) Matches lost and matches played.

Solution: (i) 21:14 (ii) 21:7 (iii) 14:7

(iv) 7 : 21

(Simplify wherever possible).

VI. 12 gms of sugar is dissolved in 80 gms of water. Find the proportion of

i) water and sugar ii) sugar and water

VII Anil and Babu invest Rs.5000 and Rs.7000 respectively in a joint company and 

do the business together. In what ratio the profit should be distributed 

between them ?

VIII. The population of a village is 4500 out of which 1500 people are uneducated. 

Find the proportion between uneducated and educated persons in that village.

Equal Proportions
See the following table which gives the distances travelled by a car moving in 

a uniform speed of 50 kms per hour.



3 4 5 9

200 250 450

Time (in hours) 1 2

Distance (in kms) 50 100 150

We can see that as the time increases, the distance also increases. The ratio 

of any two hours is equal to the ratio of the distances.

For example : 2:4 and 100 : 200

5 : 9 and 250 : 450 

3 : 1 and 150 : 50

We write the above as follows :

a : b :: c : d

We read this as “a is to b is equal to c is to d":

a : b = c : d

a and d above are called extremes, b and c are called means (middle terms). 

2:4 = 100:200 

5:9 = 250 : 450

2 and 200 are the extremes, 4 and 100 are the means.

5 and 450 are the extremes, 9 and 250 are the means.

In the above, we can see clearly that 

2 x 200 = 4 x 100

5 x 450 = 9 x 250

If a : b :: c : d then ad = be

Product of extremes is equal to the product of the means.

1. Find the value of x in the following

i) x : 3 = 5 : 6 (solution 6x = 15
15 5x = — = -)
6 2

ii)

iii)

iv)

210 : 140 = x : 3

2— :3- = x : 8 
2 3

1 1 A
3 4

4 : x
i
i
<



2. Find a if a cm : 2 meters = 7 : 40.

(Hint: Convert meters into centimeters).

3. Find b if 250 gm : b kg = 75 paise : 12 Rs.

(Hint: 250 gm : b x 1000 gm = 75 paise : 1200 paise)

4. Find x if 10 people : x people =15 days : 21 days.

5. Find x if x hours : - hour = 40 kms : 60 kms.
2

Direct Proportion
x

If two quantities x and y are in direct proportion, then — is always a constant.
y

Example 1: Look at the chart giving the distances travelled by the car in different 

times.

I ime (in hoursp 1 2 “3 4 “5“ 9

Distance travelled 
(in kms)

50 100 150 200 250 450

From the table it is clear that

i) . Distance travelled increases as the time also increases.

Distance .
ii) . — ------ is always a constant.

Time

50 _ 100 _ 150 _ 200 _ 450 
l_2_3-4_9~ ....

In the above, the distance travelled is in direct proportion to the time taken.

Example 2 : If the price of 30 notebooks is Rs.120, find the value of 90 notebooks in 
the same proportion.

Number of books 

30 

90

Price in Rs.

120

? (take it x)

Here 30
90

TO



By cross multiplying,

x x 30 = 90 x 120

90 x 120 x = ----------
30

= Rs.360

Example 3 : If the price of 100 coconuts is Rs.450, find the price of 30 coconuts.

Solution :

Number of coconuts Price in Rs.

100 450

30 ? (take it x)

100 _ 450 
30 ” x

100 x = 30 x 450

_ 30 x 450 
100

= Rs.135

Example 4 : A car requires 6 litres of petrol to run a distance of 48 kms. Find the 

number of litres of petrol needed to run a distance of 736 kms.

Solution: 6 litres 48 kms
? (x) 736 kms

6 _ 48 
x ~ 736

48x = 736 x 6

736 x 6 x =---------
48

= 92 litres.

VI



Example 5 : A bus moving with a uniform speed takes 3 hours and 20 minutes to

travel a distance of 100 kms. Find the distance traveled by the bus in 2 - hours.
2

Solution: Time Distance

3 hrs + 20 min 100 kms
(= 200 min)

2 % hours ? (x)
(= 150 min)

200 100 
150 ~ x

200 x = 150 x 100

150x 100 x = -----------
200

= 75 kms

6. The length and breadth of a rectangular playground are in the proportion 

19:11. If the breadth is 44 metres, find the length.

See the following ch art showing the tinne and distant:e trave

Time (in hours)

Distance travelled

(in kms)

1

50

2

90

3

150

4

195

5

250

Is the distance travelled in direct proportion to the time taken, in the above 

chart? Why ?

Inverse Proportion

If two quantities x and y are in inverse proportion, then x x y is always a 

constant.
Let us consider the following situation in which you will have travel between 

two cities which are 1200 kms apart. Let us calculate the time required to reach the 

other city at different speeds.



Total distance to be travelled = 1200 kms

Speed in 
Km/hour(x)

10 12 15 20 25 50 100 120 ...

Time required 
To cover the 
Distance of 
1200 kms (y)

120 100 80 60 48 24 12 10

i) We can see clearly that as the speed of the vehicle is increasing, the time taken 

to cover the (fixed) distance is decreasing.

ii) _L2_ JJL 12 22 ... js not a constant (as in the case of direct proportion).
120 100 80 60

iii) 10 x 120 = 12 x 100 = 15 x 80 =.....

x . y is always a constant (all are equal).

The quantities x and y, given in above table are in the inverse proportion.

Example 1 : If 15 people take 6 days to construct a compound wall, then 10 people 

can complete the same work in how many days ?

Solution: People Days

15 6

10 x(?)

We can see that this proportion is the inverse proportion because, if the number of 

persons are more, the number of days required for the work, is less.

15x6=10xx = constant.

90= 10 x 

90 nx = — =9 days.
10

Example 2: There is some food in the store, which is exactly sufficient for 64 cows 

for 21 days. For how many days, will that food be sufficient for 96 cows ?

Solution : Cows Days
64 21

96 ? (x)

«
«
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64 x 21 = 96 x x

64 x 21 x =
96

x = 14 days

Example 3 : The food materials in the store of a hostel will be sufficient exactly for 

14 days for 200 students. For how many days the same food will be sufficient for 

350 students ?

Solution: Students No. of days

200 14

350 ? (x)

200 x 14 = 350 x x

200 x 14 x =------
350

x = 8 days

Example 4 : A wheel having 15 teeth, moves 50 rounds per second. If a second 

wheel with 25 teeth is attached to the first wheel in such a way the teeth of the first 

wheel will move the teeth of the second wheel, how many rounds does the second 
wheel make per second ?

Solution : No. of teeth in the wheel No. of rounds

15 50

25 ? (x)

15 x 50 = 25 x x

15x50x =---------= 30 rounds per second
25

Now the teachers are requested to see that all the problems in the textbook 

are worked out by the students.

One typical problem of a little different type is given below for understanding 

the procedure.



Example : A contractor employed 60 labourers to complete the digging of a canal 

in 40 days. But after working for 10 days, some labourers fell ill and the remaining 

workers could complete the work in another 36 days. How many fell ill ?

Solution : Labourers No. of days

60 40

1 ? (x)
x = 60 x 40 

x = 2400

A single labourer can complete the work in 2400 days. All the sixty worked for

10 days.

They did 60 x 10 = 600 days single man’s work.

The work left out = 2400 - 600

= 1800 (single man’s work)

The remaining persons finished this part in 36 days.

The number of people who finished it =------= 50.
36

The number of people who fell sick = 60 - 50 = 10.

******

«
«
«
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COMPOUND INTEREST

Objectives: i) To distinguish between simple interest and compound interest

ii) To derive the formula to calculate compound interest

iii) To solve problems involving the calculation of compound interest.

Development:
Simple Interest

Many people take loan from others depending upon their necessities. When 

they repay the loan after certain period, they will have to give some more money. 

This additional amount is meant for meeting the service charges and other 

expenditures.

The amount of loan which is borrowed is called Principal (P). The additional 

amount which has to be repaid is called the Interest (I). The interest will depend 

upon the Principal (P) and the time period (T or N).

The interest charged for Rs.100/- for one year is called the rate of interest (R) 

or interest per cent (%). When we say that the rate of interest is 8%, it means that 

the person who takes a loan of Rs.100/- will have to repay Rs.108/- at the end of one 

year.

We can calculate the simple interest by using the formula.

I = P N R

Ex.1 : What is the simple interest on Rs.300/- at the rate of 9% for 4 years ?

Ans: We use the formula

I = PNR

In this case P = Rs.300 

N = 4 years 

R = 9%

/. I = 300 x 4 x —
100

= Rs.108/- 

Interest = Rs.108/-
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Before passing on to the section of compound interest, work out all the 
following problems on simple interest.

Find the simple interest in the following :

Principal (P) Rate of Interest (R ) Time Period (N)
1. Rs.250 6% 1 year
2. Rs.300 8% 2 years

3. Rs.500 5 1/2 % 2 7? years

4. Rs.800 10% 5 years

5. Rs.400 4% 2 7< years

6. Find the principal (amount) which earns Rs.90 as simple interest for 3 years 

at the rate of 77> % per year.

7. Find the principal which earns Rs.384/- as simple interest for 2 yeas at the 

rate of 8% per year.

(Hint: 384 = P x 2 x —.find P).too
8. If Rs.100 is deposited in any bank, you will receive Rs.133/- after three years. 

Then find the rate of simple interest.

(Hint: 133 - 100 = 33 = 100 x 3 x —, find R).too
9. An amount of Rs.1800 deposited in a bank for some years earns Rs.243 as 

interest at the rate of 6% per year. Find the number of years.

(Hint: 243 = 1800 x — x N, find N).too
10. In how many years a principal doubles at the simple interest rate of 10% per 

year ?

(Hint: Let P be the principal. It doubles after N years.

P = P X N X —.find N).too

Compound Interest
Find the simple interest (SI) for the principal of Rs.1000 at the end of three 

years (N) at the rate of 10% (R) per year.



SI = PNR

100

= 1000 x 3 x ----
100

= Rs.300

Now consider the following case.

What happens if the interest earned in that year is added to the principal at 

the end of every year ?

Principal for the first year =

Interest for the first year =

Amount at the end of the first year =

Principal for the second year = 

Interest for Rs.1100 in the second=

Year
Amount at the end of 2nd year =

Principal for the third year =

Interest for Rs. 1210 in the third = 
Year

Amount at the end of third =
Year

Rs.1000

Rs.100

P x R x T =

= 1000 x
100

Rs.1000 +100 
Rs.1100

Rs.1100

1100 x — x 
100

Rs.100

Principal + 
Interest
1100 + 110 
Rs.1210

= 110

Rs.1210 1210 x — x 
100

Rs.121 = 121

Principal + 
Interest
1210 + 121 
Rs.1331

x 1

1

1

Total interest earned by Rs.1000 = Total amount - Principal
at the end of third year = 1331 - 1000

= Rs.331

This interest is Rs.31 more than the simple interest (SI) calculated above.

This excess in interest is due to the fact that the principal for the second year was

more than the principal for the first year. The principal for the third year was still
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more than the principal for the second year. The interest calculated in this manner is 

called compound interest.

Now see the comparison :

Simple Interest (SI) Compound Interest (Cl)
Time (yr) Principal

(Rs)
Interest Time (yr) Principal

(Rs)
Interest

1st year 1000 100 1st year 1000 100

2niyear 1000 100 2s3 year 1100 110

3s* year 1000 100 3,d year 1210 121

Total interest 300 Total interest 331

Compare the principal in the beginning of every year and the interest earned 

in that year.

i) In the case of simple interest - Principal remains constant, the interest earned 

in that year also remains the same.

ii) In the case of compound interest - the interest earned in that year adds upto 

the principal and hence the principal goes on increasing; the interest also 

goes on increasing in the proportion to the principal.



Simple Interest Compound Interest

Principal and Interest 
Interest remain the 
same throughout

Interest got in that year 
is added to the Principal 
at the end of that year and 
the total amount becomes 
the principal for the next 
year

Here the interest is compounded (added) to the principal every year. The 

interest of this year again gains the interest for the next year. Therefore, this 

procedure of calculating the interest is called the “compound interest".

We work out a problem here to show the steps involved.

EX. Hari took a loan of Rs.8000 from a bank at 12.5% compound interest. How 

much should he pay at the end of third year to close the account ?

Ans :

Principal at the beginning of the first year = Rs.8000

Interest for Rs.8000 at the rate of 12.5% = Rs.1000 
for one year

25 18000 x — x----
2 100

= 1000
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Principal at the beginning of the second = Rs.9000 
year (Principal + Interest)

25 19000 x — x — 
2 100

Interest for Rs.9000 for one year = Rs. 1125

Principal at the beginning of the third = Rs.10125 
year
(Principal + Interest)
Interest for Rs. 10125/- for one year = Rs. 1265.63

The amount Hari owes to the bank at the (10125 + 
end of third year 1265.63)

=Rs.11390.63

= 1125

25 l10125x —x —
2 100

= 1265.63

Compound Interest calculated half yearly :
If the following interest is calculated once in six months, the following 

procedure may be adopted.

Ex: Sarala deposits Rs.5000 with a bank at 10% compound interest. If the bank 

calculates interest every half year what amount will she get at the end of one year?

Principal at the beginning of the first half = Rs.5000 
year

Interest for Rs.5000 for half year @ 10% = Rs.250

Principal at the beginning of the second
half of that year (Principal + Interest) = Rs.5250

Interest for Rs.5250 for half year @ 10% Rs.262.50

The total amount that Sarala gets at the = Rs.5250+ 
end of the year (Principal + Interest) Rs.262.50

=Rs.5512.50

Now every teacher has to make sure that all

5000 x 1 x — 
2 100

= 250

1 H) 5250 x — x —
2 100

=262.50

the students work out all

Ans :

problems in the textbook.

Compound Interest Formula
Let the principal (P) be Rs.1000/-. 

Rate of interest (r) be 10%.
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Interest for the first year (I) = 1000 x JO
100

Amount (A) at the end of one year = 1000 + 1000 x 10
100

= 1000 J£
100

(1)

10 
100

10J 
100;

Interest for the second year = 1000 l +

II year’s principal = 1000 + 1000 x

= 1000 (l +

10
100

10
100

1 +

= 1000 | 1 + — + 1000 (1 + —^ 10 
100

Amount (A) at the end of II year = Principal of II year + Interest of II year

10 10 
100 J 100

= 1000 1 + 10
100

1 + 12
00

(Note here that 1000 1 + 1 has been taken common outside the bracket).
100 1

= 1000 1 + 10
100

(2)

year Principal = 1000 1 + 10
100

Interest of the III year = 1000 f1 + — -1 x —
I 100 J 100

Amount (A) at the end of III year =

III year’s Principal + Interest of III year

= 1000 11 + —^ + 1OOofl + —1 — 
100 J I 100 J 100

32.



= 1000
100 J

(, 10 1 1 + —
100

(Taking common 1000

10 v

+ —] ) 
100 J

= 1000
100 (3)1 +

Similarly the amount (A) at the end of IV year =

= 1000 1 + 10
100

Comparing (1), (2), (3) and (4), we can have the formula for calculating total amount 
as :

A = P 1 +
100

where P is the Principal, r is the rate of interest and A is the total amount at the end 

of n years.

Compound Interest (Cl) = Amount - Principal 

= A-P

= P fl + —1 -P
I 100 J

= P
A"

1 +
100

Example : Find the amount and the compound interest for the principal of Rs.500 

with rate of interest being 10% to be calculated annually, after two years.

Ans:

Rate of interest (r) = 10%

Principal (P) = 500

Number of years (n) = 2

'X
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r
Amount (A) = P + 1 + - I 100

= 500

= 500 110 A
100 J

10
100

2

1 +

11 11= 500 x — x — 
10 10

= Rs.605

Compound Interest = A - P

= 605 - 500 

= Rs.105

Exercise
1. Find the compound interest in the following problems :

i) For Rs.2000 at the rate of 6% for 2 years.

ii) For Rs.3500 at the rate of 8% for 2 years.

iii) For Rs.5000 at the rate of 8% for 3 years.

iv) For Rs.4000 at the rate of 10% for 3 years.

EX.1 Find the simple interest for Rs.2500 for one year at the rate of 10% and the 

compound interest for the same amount at the same rate to be compounded once in 

6 months for one year.

Ans.

Simple interest for one year Compound Interest for one year

SI = 2500 x — A = 2500 [ 1 + —1
100 I, 100 J

= Rs.250 = 2500 <W5>
<100,

= 2755.25

Cl = A-P

= 2755.25-2500
= Rs.255.25

K

<100,



(Note that the interest rate of 10% per year is to be considered as 5% per half year).

EX.2 A principal of Rs.5000/- amounts to Rs.5618/- after some years with 

compound interest at the rate of 6%. Find the number of years.

Ans :A = 5618 P = 5000

r = 6% Find n.

5618 = 5000 fl+— 1 
I iooJ

5618 _ <106V 
5000 ~ IjOO,

11236 _ <106
10000 ~ uoo

/l06V= 1.1236
100 J

n = 2

Ex.3 If Hari takes a loan of Rs.4000/- under compound interest and repays 

Rs.4840/- after two years to completely clear the loan, find the rate of interest.

Ans :

Principal (loan) = Rs.4000

Total amount (repay) = Rs.4840

Number of years = 2

Rate of interest (r) (to be found out)

I 100J

4840 = 4000 f I + —1 
I iooj

484 f, r V 
400 V 1007

fa



r— = 1 + — (Taking square root) 
20 100

22 1 _ r
20 " 100

r = 22 ~20 _ 2 
100 20 _ 20

r = — x 100= 10%
20

Rate of interest = 10%

Ex.4 Babu has taken some loan under compound interest at the rate of 10%. He 

has to repay Rs.2420/- to clear the loan after two years. Find the amount of loan 

taken by Babu.

Ans :

Loan amount (Principal) =P (to find out)

Total amount (A) = 2420

Rate of interest (r) = 10%

Number of years = 2

2420 = P 1 +

P = 2420 x
110

2420 100

y*

100,

10
1 + -

100

100 2

x 100
110 110

A = P 1 +

= 2000

Loan taken = Rs.2000/-

Teachers are expected to give sufficient drilling exercises to the students to 

see that the concept and computation become very clear to them. Ask the students 
to write the formula.

A = P in every problem.

86



Among the four variables A, P, r and n, give any three of them and ask the 

students to find the fourth one. Use different types of problems for this purpose.

The teachers are requested to see Example 1 and Example 2 in the textbook. 

Make the students understand the problems and then work out all the problems in 

the textbook.

The problems related to the increase in population, increase in the inflation 

rate, depreciation in the rate of vehicles, etc. have social relevance, also. Therefore 

such problems should not be left out.

<
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BASIC PROPORTIONALITY THEOREM

Objective: To explain the proof of the basic proportionality theorem

Development: The basic proportionality theorem (BPT) states that a line drawn parallel 

to one side of a triangle such that it intersects the other two sides at distinct points divides 

those two sides proportionally (in the same ratio).

In A ABC line I is drawn parallel to the side BC and it intersects sides AB and AC at D 

and E respectively. In this case, the BPT implies that

J /) /I 
Dli ~ EC

Fig. I

We know there exists a related property of parallel lines called proportional intercepts 

property:

Suppose I || m || n. Transversal p intersects I, m and n at A, B and C respectively. 

Similarly q intersects them at 1), E and E respectively.

q
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Then the proportional intercepts property of parallel lines says hat

AB _ DE 
BC ~ Eh

Now, in the following figure (same as fig (i) with an additional line m drawn parallel to I 

through A), in || I || BC

AB and AC are transversals. Therefore the proportional intercepts property of parallel 

lines implies that

AD _ AE 
DB ~ EC

This is BPT.

Here the teacher may suggest some activities to the children. Graph paper may be used

for easy drawing and comparison of lengths

To prove the theorem, we use the following two properties:

1. Areas of triangles having same height are proportional to their bases.

2. .Areas of triangles on the same base and between the same parallel lines are equal.

Explanation tor property f 1 J:
In the figure, PT is perpendicular to QS

Therefore A PQR and A PRS have same height PI

Area of A PQR = — x base x height

=-xORxPT 
2

2



Area of A PRS = — x RS x R'l 
2

I
Area(kPQR) 2 x QR x /*/’

Therefore
^/(A/’/fS) I xRSxPT 

2

Explanation for property (3-)

Consider A ABC and A DBC having the same base BC and between the same parallel 

lines BC and AD.

If h is the distance between AD and BC then both the triangles have the same base and 

the same height h.

Therefore area of A ABC = — x BC*h 
2

= area of A DBC

Now let us discuss the proof of the BPT

Given: Line I || BC intersects sides AB and AC of A ABC at points D and E respectively.

AD AE 
1 o prove: —■— =

DB EC

Proof: Draw BE.

The figure looks like:

Now, consider A ADE with base AD. Its area is —xADxh, where h is the distance 
2

between E and AB

Similarly area of A BDE = —xBDxh where h is the distance between E and AB as 
2

above.
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Therefore Area(kADE)
Area(M)DE)

x AD x h 
2________

1 x 1)13 x h
2

AD
1)13

Rcf(l)

Next, draw CD. The figure now locjks like:

Ref(2)As above, A rea( hADE) A E 
A rea(kC JDE) EC'

(Note that these two triangles have the same height, which is the distance between D and 

AC, taking AE and EC as their bases respectively)

From (I) and (2),

Area(AADE) ad 
Area(kBDE) _ DI)
Area(MDE) AE 
Area(&CDE) EC

which gives AreaCJsADE) Area(bCDE) _ AD EC 
Area(M3DE)* Area(AADE) ~ D13 X AE

Which simplifies to Area{^CDE}
Area(kBDE}

Al) EC_ 
DI3 X AE Rcl(iii)

However area of <&CDE = area of <^BDE as they have the same base DE and arc 

between the same parallel lines DE and BC 

Area(bCDE) ,here fore.

Dr,

/frea(A/JD£)

AD EC _ 1 
D13 X AE ~ (using (iii)

Or, AD AE---- =----- , which proves the theorem
D/3 EC ’

4



Exercise:

In the fig, Dli\\ BC and FG \\

Prove that

_ EGz-x(i) -----
DB ~ EC

FB GC
Dli EC

(iii)
DF _ EG
Eli ~ GC



«
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SIMILARITY OF TRIANGLES

Objective: To bring more clarity about the concept of similarity of triangles 

Development:

Two geometric figures are similar if they have the same shape.

Fig.(1)
A B

(b)(a)

Fig.(2)

Fig.(3)

Fig.(4)

(a)

(a)

(a)

(b)

A3



Now in each pair of the above figures we can easily see through our 
perception that Fig.(b) is an enlargement of the Fig.(a).

Observe the following Figures.

(a) (b)

Can we say that Fig.(b) is an enlargement of Fig.(a). At the first sight 

we may think Fig.(b) is the enlargement of figure (a). But on closer 

examination we see that it is not. Some of the sides are enlarged and some 

sides are not and so they are of different shape and so are not similar.

Similarity of Polygons

Two polygons are similar if there is a one-to-one correspondence 

between the vertices such that

(i) corresponding angles are congruent

(ii) corresponding sides are proportional

(Note: Similar polygons are not necessarily congruent. But congruent
polygons are similar).

For two polygons to be similar above two conditions must be satisfied.
If only one condition is satisfied, this is not in general enough to 

guarantee that the two figures will have the same shape.



For example,
(1) Only when the first condition is satisfied, that is, only when the 

corresponding angles are congruent.

Fig. 6

These two rectangles are not similar even though all angles are 

congruent.

(2) Only when the second condition is satisfied that is only when the 

corresponding sides are proportional.

Fig. 7

These two quadrilaterals (rhombus and square) are not similar even 

though their sides are proportional.

Consider the two quadrilaterals shown in Fig.8 which are similar.

Fig. 8

There is one-to-one correspondence between the vertices 

ABCD ◄-----------------► EFGH



Ratio of two sides is - 
4 2

It is not just the vertices have one-to-one correspondence, but for any 

two given points in figure (a) there will be corresponding two points in figure (b) 

such that the length of the segment of the two given points in figure (a) is 

proportional to the length of the segment of the corresponding two points in 
figure (b).

For example : AC
EG

AL
EM

BL
EM

LC
MG

2
2

Corresponding diagonals of similar polygons are proportional with the 

same constant of proportionality as the corresponding sides.

Similarly, we can see that the perimeters of two similar polygons are 

proportional with the same constant as the corresponding sides of the polygons 

(proof is left to the reader).

Similarity of triangles
We have seen that in general for two polygons to be similar the following 

two conditions should hold good.

(i) Corresponding angles are congruent

(ii) Corresponding sides are proportional

But for triangles (polygons having the least number of line segments) the 

situation becomes simpler.
Either one of these conditions is sufficient, because in triangles one 

follows the other and vice versa; that is, if corresponding angles of two triangles 

are congruent then the corresponding sides are proportional and if 

corresponding sides of two triangles are proportional then the corresponding 

angles of the two triangles are congruent.



AREA

Objectives: i) To explain the construction of triangles having area equal to a given 

triangles or a quadrilateral

ii) To solve some difficult problems involving area

Development:
In this section, first we construct a triangle, equal in area of a given triangle. 

This idea is applied in constructing a triangle equal in area of a quadrilateral, 

quadrilateral equal in area to a pentagon and so on. To achieve this concept, the 

following activities may be used by the teachers.

Activity 1 :

A

In this figure, triangle ABC and triangle ABD have a common side AB. Draw 

one more triangle in the same figure having a common side AB. Again let them draw 

a trapezium having one side AB, a rectangle having one side AB, a pentagon and so 
on.

Through such activities, a learner can be made to understand the meaning of 
the same side or same base.
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Activity 2 :

Here the triangles ABC and ABD lie on the same base and between the 

same parallel lines AB and CD.

Activity 3 : In which of the following figures, two triangles lie on the same base 

and between the same parallel lines. Write the common base and the two parallel 

lines.

<
I



Activity 4 :

In the figure, we have two triangles with same base AB and between the 

same parallel lines AB and CD. What can you say about their heights ? What can 

you say about the area of these triangles ? This activity may be performed by 

drawing triangles on the same base and between the same parallels on a graph 

sheet and finding their areas by the method of counting squares.

Activity 5 :

In triangle ABC and PQR, AB = PQ and AQ || CR. What can you say about 
the area of these triangles ?



Activity 6 :

In the figure AD || CF. Identify four pairs of triangles having equal area.

Activity 7 : Given a triangle PQR and a line LM parallel to PQ, draw five triangles 

having area equal to the area of triangle PQR with common side PQ.

Activity 8 :

In the given figure TU || PQ.

4
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i) Draw a triangle having area equal to the area of triangle PQR with PQ as 

base.

ii) Draw a triangle having area equal to the area to triangle PQS on PQ as 

base.

Activity 9 :
Construct triangles equal in area to the following triangles ABC with same 

base AB.

Fig (i)
Fig (ii) Fig (iii)

A

Fig (iv)

Activity 10 : Two neighbours A and B have their plots as shown in the figure.

A decided to discuss with B to shape their plots by avoiding the budged 

corner without changing the area of each plot. Can you help them?

IO I



Hint:

To construct triangles equal in area to the quadrilateral ABCD:
Before entering the construction part we can go through the following activities.

Activity 1 :

In the figure DB || CE

1. Which triangle is equal in area to triangle DBC? Why ? 

ar (ABCD) = ar (ABD) + ar (DBC)

= ar (ABD) + ar (DBE) Why ?

= ar (AED)

Activity 2 :

In the figure AC || DE

|0£



i) Which triangle is equal in area to triangle ADC ? Why ?

iii) ar (ABCD) = ar (ABC) +...................

=...............................+ A ACE

= ar (ABE)

Activity 3 :

D

E

In the figure BD || AE

i) which triangle is equal in area to triangle BAD ? Why ?

ii) ar (ABCD) = ar (BCD) +............................
= ............. +...................

= ar (CDE)

Activity 4 :

D
C

E

In the figure BD || AE

i) which triangle is equal in area to triangle BAD ?
ii) ar (ABCD) = ar (BCD) +.....................

(OS



Activity 5 :

A B

Given a quadrilateral ABCD. Join B and D. Construct a triangle DBE equal in area 

to triangle DBC. Draw DE. Then complete the following :

ar (ABCD) = ar (ABD) +.................

= ar (ABD) +..............

Through such activities the learner can get the idea of constructing a triangle 

equal in area to a given quadrilateral.

Analysing Problems:

Activity 1 : In the figure, the hexagon is regular and the radius of the circle is 10 

cm. Find the area of the shaded region.



Activity 2 :

In the figure the two hexagons are regular. If the radius of the circle is 20 cm, 

find the area of the shaded region.

In such situations, the learner faces difficulty to analyse the problem. To help 

the learner, the teacher may ask the following types of questions.

1. What is to be calculated in the problem ?

2. How will you calculate the area of the shaded portion ?

3. For finding the area of a hexagon what measure is required ?

4. What is the relation between the radius of the circle and the side of the 

regular hexagon ?

5. What is the relation between the side of the small hexagon and the altitude 

from the centre of the circle to the side of a larger hexagon?

By answering these types of questions, they are able to solve the problem.

Before presenting this problem, simple questions may be given like :

Activity 3 :

to 5



In this figure, hexagons are inscribed in circles. The radii of the circles are 15 

cm and 10 cm. Find the area of the shaded regions.
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Solids

Objectives : i) To explain the computation of surface areas and volumes of 

prisms, cylinders,cone, and spheres

ii) To derive some formulae related to surface areas and volumes

Development:
Geometry is a subject rich in motivational material that can capture the attention 

and imagination of students from the earlier grades. Activities in informal geometry 

in the middle and secondary school can be used to introduce new ideas and 

reinforce old ones. Theorems from high school geometry can have their beginning 

with concrete, manipulative experiences that give meaningful insight and 

understanding before the structured proof. Visualization activities can help stretch 

students’ minds and make them more flexible and creative. Equally important, 

geometric thinking and analysis give students powerful problem-solving tools, often 

offering a fresh new outlook to a challenging situation.

In earlier units we discussed about triangles, squares, rectangles, 

quadrilaterals, polygons, circles. All these figures can be drawn on our notebook or 

blackboards and these occupy certain areas in a plane. Therefore, these figures 

are called plane figures. If we cut out many of these plane figures of the same 

shape and size from cardboard sheet and stack them up in a vertical pile. These 

stacks will occupy some space and therefore figures representing such stakes are 

solid figures or simply solids. Depending upon the plane figures we use in making 

stacks, we will have different solids as shown below.
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\Ne shall now study about these solids.

Let us consider some motivational activities for geometry and then examine 

material related to the teaching of some solids like prisms, pyramids, cylinders, 
cones and spheres.

Activity 1 : Cut some paper strips 6 cm wide 12 cm long. Fold them in different 

ways to form simple models as shown below (Draw these diagrams on a graph 

paper if possible for further discussion).

Activity 2 : Take an 8’' x 12” sheet of paper. Roll it end-to-end lengthwise and 

then widthwise as shown below.

fig 5
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Activity 3 : Use some toothpicks (or Match sticks) and put them to form the 

following figures.

Fig.7 Fig.8

Activity 4 : Take a circular piece of paper and cut once to the centre as shown 
below.

Now curl it up as indicated below.

'I f>9

Note : If computer facility is available make use of it to represent/ draw the above 

indicated figures. Even preparation of physical models is suggested.



Activity 5 : Cut the following indicated number of pieces of paper of a different 
colour.

4 S

4pitet$ 4pieces

Divide the class into two groups. Ask one group to make the figures like fig. 1 or fig. 

2 or fig.4 using the above pieces of paper in all possible ways. Similarly ask the 

other group to prepare figures like fig.7 or fig.8. The first group may come up with 

the possible combinations of the pieces as follows :

AAAAAA AAACC

AABBBB ABBEE
BBBCC

BBBDD

Similarly the second group will use the combinations as

ACCCC CCCC

AEEEE DDDD

BDDEE CEEE

BCEEE DDEE

EEEE

The figures formed by all the above combinations may be drawn separately for 

verification.
i
4
4
<
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We observe that it is not so easy to draw the solid figures like the plane 

figures. Therefore, to have better conceptual ideas of solids, it is suggested to take 

help of physical models.

Prism : The solid figures shown in Activity 1 are having two identical plane

bases and three or more than three side faces. These two congruent bases are 

also parallel to one another and every point in one base is joined with the 

corresponding point in the other congruent base. Figures possessing these 

properties are called as prisms. Therefore, a prism is a space figure with congruent 

parallel bases that are polygons and all points in one base are connected to the 

corresponding points in the other base. The congruent polygons are called as 

bases of the prism and the other faces are called as lateral faces. The common 

parts of any two adjacent lateral faces or base are known as edges. The meeting 

points of three faces or base are known as vertices.

If all the lateral faces of a prism are rectangles, then that prism is known as 

right prism, otherwise it is oblique prism. If the base polygon is regular (having 

equal angles and equal sides) then that prism is called as regular prism. Based on 

the number of sides in the base polygon the prisms are named as rectangular (four 

sides), triangular (three sides) hexagonal (six sides) prism, etc.

Now let us study the properties of right regular prism. Here onwards prism 

means right regular prism for our discussion.

The distance between the two parallel bases is known as the height of the 

prism. Figures in Activity 1 are respectively known as cube, cuboid, hexagonal and 

triangular prisms.

In our daily life, we see the objects like oil tins, soap boxes, wooden boxes, 
trunks, pillars, etc. which look like the prism. The area of the visible faces including 

the bases is known as surface area The entire space occupied by the solid is 

known as its volume. (The concept of volume can be explained by drawing the 

figure on a graph paper and counting the number of squares occupied by the solid).



Surface Area of a Prism : In earlier classes, we have obtained the surface

area of a cube (area of all the faces) with side ‘a’ as 6a2. Also we have obtained 

the surface area of cuboid as 2( lb + bh + hl) where I, b and h are respectively the 

three edges of the cuboid. Cube and cuboid are the special cases of prisms and 

their surface area are obtained by multiplying the base perimeter by its height and 

adding this to two times of base area. (This point is to be elaborated). This 

process can be used to calculate surface area of any prism. Therefore, the surface 

area of a prism = ph + 2B where p is the perimeter of the base, B is the base area 

and h is the height of the prism. Here ph is also known as lateral surface area. 

Example 1 : Calculate the surface area of a prism with base 4' x 6' and height 5’. 

Solution : Here the base is a rectangle with length 6' and breadth 4'.

;. The perimeter, p, of the base = 2 (6 + 4) = 20 ft.

Area of the base, B - 4 x 6 = 24 sq. ft.

Hence the surface area, A = ph x 2B.

= 20 x 5 + 2 x 24

= 148 sq. ft.

Exercise 1 : Two dimensions of a right rectangular prism are 6 and 8 units. If the 

diagonal of the prism is 12 units, find the third dimension. (Hint. Here 6 and 9 are 

not the sides of a rectangle because 12 is the diagonal).

It?,
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Volume of a Prism : We have observed while calculating the volume of a cube and 

cuboid, the volume is obtained by multiplying the base area by height. This process 

can be extended to find the volume of any prism.

volume of a prism = Bh where B is the area of the base and h is the 

height of the prism.

Exercise 2 : A matchbox measures 4 cm x 2.5 cm x 1.5 cm. What will be the 

volume of a packet containing 12 such boxes ?

Solution : Here match box is a representation of a rectangular right prism.

Therefore, the volume of each match box can be obtained by using the volume 
formula of prism viz.

V= Bh

Here B is the base area of the match box.

= 4 x 2.5 = 10 sq. m.
Volume of each match box = [fh = 10x1.5= 15 cubic cm.

The total volume of 12 such match boxes

= 12 x volume of each box =12x15 =18- cu.cm.

The volume of the packet =180 cubic cms.
= 180 cm3

Exercise 2 : A village, having a population of 4,000 requires 150 litres of water per 

head per day. It has a tank measuring 20 m x 15mx6m. For how many days will 

the water of this tank last? (Hint: Calculate the volume of the water in the tank and 

express in terms of litres first and divide this by daily requirement i.e. by 4000 

x150). Ans: 3 days.

Exercise 3 : A river 3m deep and 40m wide is flowing at the rate of 2 km per hour. 

How much will fall into the sea in a minute ? (Ans: 4000 m3).

»
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Exercise 4 : A right rectangular tank with a 12’ by 8’ base is filled with water to 

depth of 5’ If the water rises by (2/3’ when a solid cube is completely submerged in 

the tank, find the edge of the cube.

Cylinder : If we replace the polygon bases by circles then the resultant figures 

are like Fig.5 and fig. 8 of Activity 2. Such figures are known as circular cylinders. If 

the line joining the centres of the bases of a cylinder is perpendicular to both the 

bases then that cylinder is known as right circular cylinder. The distance between 

the bases is called the height of the cylinder, denoted by h.

The surface area and volume of cylinders can be computed by the formulae 

A = pH + 2B and V = Bh respectively. But we know in case of a cylinder the base 

perimeter and area are equal to 2nr and 7ir2 respectively. Hence in the case of 

cylinder

surface area, A = 2nrh + 27ir2 

= 2 7i r (r + h)

and Volume, V = n r2 h

where r is the radius of the base circle (also known as radius of cylinder) and h is 

the height.

Example 3 : It is required to make a closed cylindrical tank of height 1 m and base 4
diameter 140 cm. from a metal sheet. How many square metres of the sheet are f
required for the same ? 4
Solution : The area of the required metal sheet is equal to the surface area of

the cylinder with base diameter 140 cm and height 1 m. -

We know surface area of a cylinder

= 27irh + 27ir2 = 27tr (r + h) 

where r is the radius and h is the height.
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The surface area in this case

ik-o

= 2n^(1 + ^) 

200 200

140
(• r=----- in)

200

1 M

2 x — x 0.7 (1 + 0.7) 
7

222 x — x 0.7 x1.7 
7

= 7.48 sq. m.

Exercise 5 : In a cylinder the sum of the two bases is equal to the lateral area. 

How are the altitude and radius related ? (Hint : Write ratio of two base areas with 

lateral area and find the ratio between r and h) (Ans : r: h = 1 : 1).

Example 4 : The circumference of the base of a cylinder vessel is 132 cm and its 

height is 25 cm. How many litres of water can it hold?

Solution : We know the volume of a cylinder as nr2 h

where r is the radius and h is the height. In the problem, it is given that 

circumference of the base is 132 cm.

27ir =132 and hence r = 132 x — = 21 cm.
44

Now the volume of the cylinder

= 7i r2 h = — x 212 x 25 (v h = 25cms)
7

= 22 x 21 x 3 x 25 

= 34650 cm3 

= 34.65 litres

The total number of litres of water = 34.65
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Exercise 6 : Take an 8’ x 12” sheet of paper. Roll it end-to-end lengthwise

and then widthwise, as shown in the following figure.

V J

Which cylinder has the greater volume ?

Estimate what percent more. Does the smaller have the same percent less ?

Exercise 7 : Find the percent increase in the volume of a cylinder when the altitude 

is increased by 10 percent and the radius is increased by 25 per cent.

Pyramid : A pyramid is a space figure (solid) with a polygon base and n triangle

shaped sides meeting at a point outside the base plane as shown in the following 

figure.

All the figures in Activity 3 are the pyramids. The meeting point of the sides is 

known as the vertex of the pyramid and the sides are known as lateral faces of the 
pyramid. The common parts of any two lateral faces or base and a lateral face are 

called as edges. The pyramid having regular polygon base is called as regular 

pyramid. If the perpendicular drawn from the vertex of a pyramid to the base f
passes through the centre of the base then that pyramid is known as regular right j
pyramid. Generally we call the space figure with a square base and 4 triangle-

to •
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shaped sides as a pyramid. A four sided space figure having each face as a 

triangle is called as

tetrahedron. The distance of the vertex from any edge of the base of a regular right 

pyramid is known as slant height of the pyramid denoted by /. The distance of the 

vertex from the base is known as height of the pyramid denoted by h.

Surface area of a Pyramid: The lateral surface area of a pyramid is equal to the 

sum of the areas of all the triangular sides and is equal to % times the product of 

the base perimeter and slant height i.e. 1 where p is the perimeter and I is the

lateral height, (v area of each triangle face = !4 base side x height)

The total surface area of a pyramid = Lateral surface area + base area

= — 1 + B where B is the base area.
2

Volume of a Pyramid : It can be seen by activity method, the volume of a 

pyramid is equal to 1/3 times of the volume of the prism having the same base and 

same height. Therefore, volume of a pyramid, V = ^Bh where B is the base area

and h is the height of the pyramid. Now consider the square pyramid as shown 

below.
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Here ABCD is a square base, V is the vertex and VC" is the height h and VP is the 

slant height /. When we join CP, we get a AV(jp as a right angled triangle, right 

angled at C". Therefore, VP2 = VC?2 + CP2. Suppose the side of the base is a, 

height h and slant height / then the above relation gives the formula

f. *. f ■]'

Thus the square of the slant height of a square pyramid is equal to the sum of the 

squares of its height and half the side of the base.

Now consider lateral edge VA. We can form a right angled triangle VAC, 
right angled at C. Therefore, VA2 = AC2 + VC'2. But AC2 = square of the half 

diagonal

Hence e2 = h2 + 2 where e is the lateral edge, h is the height of the pyramid and a 

is the side of the square base.

Example 5 : A circus tent is in the shape of a square pyramid. The area of its floor 

is 1600 square metres and its height is 37.5 metres. What is the area canvass 

used to make it ?

HS
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Solution : The representation of the tent is shown in the following figure. In the

given problem area of base is given as 1600 square metres and the base as a 

square. Hence the side of the square base = y 1600 = 40 m.

We know the lateral surface area of the pyramid is equal to the area of the canvass.

But lateral surface area of a pyramid is equal to l where p is the base perimeter

and I is the slant height.

7

In a square pyramid I2 = h2 +

Here, h = 37.5, a = 40 

I2 = (37.5)2+(~)2

So the lateral surface area

~l = 2x4()x J(37.5)2 +(~)2

= 3400 sq. units.

Example 6 : The base area of a square pyramid is 2.25 square metres and its 

volume is 2.7 cubic metres. What is its height ?

Solution : In this problem, area of the base and volume of pyramids are given

and height is to be obtained. Therefore, height can be obtained from the formula

V=-B h 
3

Where V is volume, B is base and h is the height. Using this formula,

$3
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, 3 V 3x2.7h =---- =----------
B 2.25

2.7 _ 270 _ 54 
0.75 75 ~ 15 = 3.6 m.

Exercise 8 : Find the lateral area, total area and volume of a regular triangular 

pyramid with a lateral edge of ‘a’ cm and a slant height ‘b’ cm.

Cone : In a pyramid if the base polygon is replaced by a circle then we get a

figure as shown below. This space figure is called as a circular cone. The figures 

shown in Activity 4 are cones.

The cone figure can be obtained by folding a circular piece of paper (or any sectoral

part of a circular piece of paper) along a radius as indicated in Activity 4. If the

piece of paper is a sectoral part then the arc length of the sector becomes the

perimeter of the base of cone. The distance between the vertex and any point on

the circumference of the base is known as slant height, /. If the perpendicular

drawn from the vertex to the base passes through the centre of the base circle then

that cone is a right circular cone and the length of such perpendicular is called f
height of the cone. Generally, the radius of the base is represented by r and also f
called as radius of the cone. The height and slant height of a cone are denoted by

h and I respectively. We observe from the following figure, the relation between r, h
and I by Pythagoras theorem as I2 = t2 + h2.
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Surface area of a Cone. As we have seen, cone can be formed with a sectoral part 

of a circular piece of paper, the arc length of the sector is equal to the perimeter of 

the base and the area of curved surface of a cone is equal to the area of the sector, 

whose radius is equal to the slant height. Therefore, curved surface area of a cone 

is equal to

711 9 1x 2 7i r = 7i r 1
271 1

where I is the slant height and r is radius of the circular base of the cone. This is 

true because the sector is a part of the circle with radius I and arc length of the 

sector is 27ir.

Note : The above formula can be obtained from the lateral surface area of a 

pyramid by substituting 27ir for the parameter in the formula 14 p I. That is, curved 

surface area = 14 pi = 14 27irl = nrl.

Now, the total surface area of a cone

= curved surface area + base area 

= 7i r + 7i r2 (■/ Base area = 71 r2)

= 71 r (I + r)

Volume of a Cone : As cone will be obtained by replacing the polynomial

base by circular base in a pyramid, the volume of a cone can be obtained as 1/3 

times of the product of base area and height.
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volume of a cone = 1/3 Bh where B is the base area and h is the height.
1 _2

= - 7i r h where r is the radius.
3

Example 7 : Find the total surface area of cone, if its slant height is 21 m and 

diameter of its base is 24 m.

Solution : We know the total surface area of a cone

= 7i r (I + r) where / is slant height and r is the radius.

24In the given problem I = 21 and r = — = 12 m.

Total surface area = — . 12 (21 + 12)
7

22 x 12 x 33 = 1244.57 m'

Example 8 : The height of a cone is 15 cm. 

radius of the base.

Solution : We know the volume of a cone = '
3

the height.

If its volume is 1570 cm3, find the

7i r2 h where r is the radius and h is

In this problem volume and height are given and we have to find radius. 

Volume = 1/3 7i r2 h = 1570 cm2 

Height = 15 cm

1 ?Since volume = - 71 r h
3

J3 x volume
r = ---------------=

71 ll

3 x 1570
22 x 15

3 x 1570x7

22x15
= 10 m <1

I
«
4
I
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Exercise 9 : The lateral area of a cone is three-fifths of the total area. How are 

the radius and slant height of the cone related? (Hint : Compare lateral area and 

total area and then find ratio of radius, r and slant height, I).

Exercise 10 : Show that the volume of the solid generated by revolving an

equilateral triangle of side s about one side is 1/4 71 s3. (Hint: The figure equal to two 

identical cones with radius equal to height of the triangle and height is equal to half 

of the side).

Sphere : We know that the circle is the locus of a point whose distance is

constant from a fixed point. Similarly a sphere is a space figure having all of its 

points the same distance from a fixed point, called its centre. The common 

distance is known as radius of the sphere. Recall the shape of a football, tennis 

ball, etc. Sphere is a also a solid as it occupies some space.

Surface area of a sphere : By activity method, it can be proved that the

surface area of a sphere is equal to 4 71 r2, where r is the radius of the sphere. If we 

divide the solid sphere into two halves, then each part is known as hemi-sphere. 

The surface area of the hemisphere = 1/z x surface area of the sphere + area of the 

circular face.

= l6 47ir2 + 7tr2 

= 3 71 r2

Note : Problems regarding the surface areas of a sphere and hemisphere, etc. are 

to be discussed.
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Volume of a sphere : We can think of a sphere as a combination of a number

of smaller pyramids (small base) with height is equal to radius of the sphere as 
shown in the side figure.

Let us consider the base areas of these pyramids as Eh B2.....Bn.

Then the total volume of all these pyramids is equal to

( — Bir + — B2 r +— ....+ — Br n) - (Bi + B2 + ...+ Bn) r, 
3 3 3 3

where r is the radius of the sphere or equivalent to the 

height of each pyramid. But Bt + B2 + ...+ Bn is equal 

to the surface area of the sphere when n is large. 

Hence Bi + B2+ ....+ Bn = 4 n r2 when n is large.
1 2 4 3

Now the volume of the sphere = - 4 nr r = - n r .
3 3

where r is the radius of the sphere.

Can you accept the following definition for a sphere?

A sphere is a round object of spherical shape.

Note : Problems related to volume of a sphere should be worked out for clarity in 

using the formula.
Exercise 11: Traditionally tennis balls have always been packed in

cylindrical containers, but is this the best design ? What is the best container for 

holding two tennis balls? What is the best container for holding three balls ?

Exercise 12 : A cylinder is shown circumscribed about a sphere. Prove that

the area of the sphere is equal to the lateral area of the cylinder.



Exercise 13 : A cylinder is inscribed in a sphere of radius 4 units as shown in

the figure. The altitude of the cylinder is twice the radius of the cylinder. Find the 

volume of the cylinder.

Exercise 14 : Cross section ABC of the cone shaped container shown is an

equilateral triangle of side 4 cm. A sphere rests in the container so that the lid just 

touches the sphere. Find the radius of the sphere.

c

Exercise 15 : Show by an activity, the area of a sphere is four times the area

of one of its greatest circles.

Frustum of a Cone : Consider a right circular cone and cut (slicing it parallel

to the base) a small cone from the top of that cone. Take off the smaller cone. 

Now the remaining part of the cone is called a frustum of that cone. See the 

following figure.
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Let us denote the base radius, height and the slant height of the larger cone by R, 

H, L and those of smaller cone by r, h, I as shown below.

The different values can be shown as the sides of two right angled triangles.

R

These two triangles are right triangles and equi-angular. Therefore, these two 

triangles are similar. But we know in case of similar triangles the corresponding 

sides are proportional. That is,

— = — = — ( v L, 1 are hypotenuses of the triangles) 
II L R

Hence we can state the following ;



If from the top of a cone, a smaller cone is cut off by slicing parallel to the 

base, then the base radius, height and the slant height of the two cones are 

proportional.

In our daily life, we come across the frustum type solids particularly in construction 

of buildings, where we have to estimate the material required to construct these 

structures.

Consider different examples where one has to calculate the values of frustum like 

surface area, volume, etc.

Exercise 16 : A number of stores sell unusually shaped decorative jars and

bottles filled with sands of different colours. Generally the sands are in layers of the 

same height as shown in the following figure.

If you wanted to fill a conical jar of perpendicular height 20cm and base 

radius 5 cm with 5 layers of different coloured sand as above, what volume of each 

colour would you need ?

Exercise 17 : Prepare a model of the following hat.



Activity : Show how an 8-inch strip of paper 1 inch wide can be folded to form a 

cube. Also mark eight X’s on one side of the strip and fold a cube with all faces 

showing x’s.

Reference: Max. A. Sobel and Evan M. Maletsky; Teaching Mathematics - a 

Source Book of Aids, Activities and Strategies (Prentice Hall, NJ, 1975).

«
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TRIGONOMETRY (HEIGHTS AND DISTANCES)

Objectives: i) To identify the angle of elevation and depression in given situations 

ii) To construct and use of Theodolite and Clinometer

I ii) To solve daily life problems using the concepts of angle of elevation, 

angle of depression

Development:
Trigonometry is a branch of Mathematics. The word ‘Trigonometry1 is derived 

from the Greek Words ‘trigon’ and ‘metron’ and it means measuring the sides of a 

triangle.. It is developed to solve problems of determining large distances (or 

heights) by reducing them to mathematical problems related to triangles. In many 

practical problems, the steepness of an inclined line or plane is measured by noting 

how much vertical distance is covered for a specific horizontal distance (The ratio of 

the ‘rise’ to the ‘run’). It is this idea that leads to the mathematical concept of the 

‘tangent’ of an angle. The fact that like the ‘sine’ and ‘cosine’ the tangent of an angle 

also depends only on the angle and not on the size of right angled triangles should 
be emphasised.

Use a Geo-board and display similar right triangles of different sizes with two 
acute angles constant.

Trigonometry was studied and used by surveyors to map out the new lands, 

by sea captains for navigation (to determine the heights and distances from the far 

off islands, sea shores, cliffs and other ships in ocean), by engineers, by 

astronomers, to calculate the distance from each to the stars and others. Currently 

Trigonometry is used in many areas such as the science of seismology, classifying 

electric circuits, predicting the heights of tides in the ocean, analysing a musical tone 
and in many other areas.

Have you ever wondered how people measure the height of a mountain or 

hill? Using Trigonometry, we can find the heights of objects or distances between
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two objects, without actually measuring them. For this, we need to consider a right 

angled triangle in which one side and one acute angle are known.

For example,

In right angle ADEF,

If DE = d units,

ZDEF = 0,

.. ♦ n DF DFthen tan 0 = — = —- 
DE d

or DF = d tan 0.

Thus, the height of a tower, building, tree, width of a river, distance of a ship from a 
light house, etc. can be determined by using trigonometric values.

Angle of Elevation

To view an object (P) above the horizontal line of eye say (EX), eyes have to 

be moved up by an angle (ZXEP). The ang|e made by the line of sight with the 

horizontal line is the angle of elevation ( see figure 1).

ISO



Angle of Depression
To view an object (P), below the horizontal line of the eye say (EY) eyes have 

to be moved down through an angle (ZYEP). The angle, which the line of sight 

makes with the horizontal line is called the angle of depression (see fig. 2).

Suggested Activities

Activity 1 : To make a Theo-dolite and find the heights and distances.

How to make a Theodolite ? First you have to make a theodolite, a tool for 

finding angles. Take a square piece of thick card at least 30 cm x 30 cm (any and 

cut it into two halves, diagonally, so that

I3|
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you have two right triangles Each

piece is just like a 45° - set square 

(see fig. iii a).

* Take one piece of card and a drinking 

straw (or narrow pipe through which you 

can view) of length equal to hypotenuse 

of the right triangular card board . Now fasten 

the straw along the hypotenuse (longest 

side ) of the triangular card board (see fig.iii b).

* Take a thread, about 35 cm long, tie 

a weight (say a screw) to one end of the 

thread and fasten the other end of the 

thread under the top end of the straw 

so that the thread hangs straight down 

the edge of the triangle (see fig. (iii) c). 

Your theodolite is ready for use.

How to use a Theodolite ?

Choose a tall object (say a flag pole Z a coconut tree/ a building/ a hill). Raise 

the theodolite to your eye label with the 45° corner near your eye. Hold it so that the 

thread hangs straight down along the edge of the cardboard triangle. Looking 

through the straw and keeping the thread straight move backward or forward, until 
you see the very top of the object you want to measure. You need not have to 

measure the angle of elevation since the angle of the theodolite itself is the angle of 
elevation (see fig. iii(d)).
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All you have to do now is to measure the distance between you and the foot 

of the object (say ‘d’ units), using a measuring tape. To this distance you have to 

add your height (say ‘h’ units). The sum of these numbers is the height of the object 

you have measured - whether it is a coconut tree or a mountain I

Reason : Angle of elevation = 45°

Therefore, tan 45° = —
EQ

1 = ^ 
d

or PQ = d

Height of the object = PQ + QR = PQ + ES 

= (d + h) units

For example, if the object you have measured is 12 metres away from your place of 

observation and your height is 1.60 metres, then the height of the object is

(12 + 1.60) mts = 13.60 metres.

I33
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Activity 2 :
To make a clinometer (a mathematical instrument to measure slopes) and use 

it for measuring angle of elevation/ angle of depression.

How to make a clinometer ?

• Prepare a semicircular protractor (of size say, radius =15 cm) from a thick 

cardsheet (you may use cardboard or plywood piece).

• Mark the centre of the semicircular protractor and draw a perpendicular to the 

diameter.

• Mark 0° at the point of intersection of the perpendicular with the arc of the 

semicircle and mark degree measures from 0° to 90° on either side of 0° both 

clockwise and anticlockwise as shown in figure (iv).

PLft • (iv)

Fix a hollow pipe (for viewing) along the diameter of the protractor. 

Fix a small nail at the centre of a semicircular protractor.



Suspend a weight from the nail by means of a thread (string) and ensure that 

the weight hangs below 0° measure (see fig. iv). Your clinometer is ready for 

use now.

Determining the height of a tail object using Clinometer
Take children out of the classroom. Choose a tall object in the surroundings 

(a tree, building or a pole), whose height you are going to find out. Hold the 

clinometer and look through the viewing pipe and tilt it in such a way until the top of 

the object comes into view through the pipe (see fig. v).

Hold the Clinometer steady and record the angle which the thread (string) 

makes on the scale (or take help of a student to record the angle). Let this 

angle be 0. Then 0 is the angle of elevation.

Measure the horizontal distance of the observer from the foot of the object. 

Let it be ‘d’ units.

Measure the height of the observer upto eye level. Let it be x units. Calculate 

the height of the object as follows : From the right angled ABCE,

tan 0 = — or BC = EC tan 0.
EC

BC = d tan 0 (v EC = DA = d units).

7
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Height of the object (h) = AB = AC + BC

Or h = x + d tan 0 (•.• AC = ED = x units)

Now let the students repeat this activity and visualise the situation. Let each 

of them find the angle of elevation (0) of the same object from the same place to

minimise the error in measure of angle of elevation by considering the degree

measure which is observed by many students. Here, every student practically learns 

what is the angle of elevation and how to use it to find the height of a tall object.

Can we use a clinometer to find out the angle of depressions and hence to 

find the distance between the two objects when they are viewed from a height? 

Explain with an example.

Change the location of observation for each student (or each group of 

students) and ask them to find the height of a tree (or a building) near the school. 

Compare their observations and have a discussion. Arrive at the following 

conclusions: change in location of observation

i) changes the angle of elevation

ii) results in a change in distance between the object and the observer

iii) DOES NOT change the height of the object.

Note : The observer can move backward or forward to adjust the angle of elevation 

to be 30°, 45° or 60° to use only the values of trigonometric ratios of standard angles 

and can avoid the use of trigonometric tables.

A project work can be assigned to the students (as individual activity or as a 
group activity) to make a clinometer of their own and to find the height of any five tall 

objects in their surroundings and also to find out the distance between any two 

objects when viewed from a height.

Students must be helped by the teacher to convert a number of statement 

problems into diagrams. Once if they visualise a problem as a diagram with which
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they are familiar, then they will be able to solve them without any difficulty. Look at 

some of the examples given below :

Example 1 : Find the angle of elevation of the sun when the length of the shadow of 
a vertical pole is equal to its height.

Solution: (Start like this)

Let AB be the pole and x be its height. AC be the shadow, then AC = AB = x. Let S 

be the position of the sun. ZBCA = ? Here ZBCA = ZSCD. (Now proceed).

Example 2 : The angles of elevation of the top of a building 10 m high and a 

helicopter hovering at some height over the top of the building are 30° and 60° 

respectively. Find the height of the helicopter from the ground.

[Start the solution like this.

Let AB be the height of the building and C be the position of the helicopter.

Hint: First, find out AD and then AC].
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Example 3 : The horizontal distance between two trees of different heights is 60 m. 

The angle of depression of the first tree when seen from the top of the second tree is 

45°. If the height of second tree is 80 m, find the height of the first tree.

[Begin the solution as given below. Suppose the height of first tree AB = x m and 

height of second tree CD = 80m. BD = AF = 6- m (Proceed....) ].

V3S
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Example 4 : A man is standing on the deck of a ship, which is 8 m above

water level. He observes the angle of elevation of the top of a hill as 60° and the 

angle of depression of the base of the hill as 30°. Calculate the distance of the hill 

from the ship and the height of the hill.

Solution : Make use of the given figure and proceed.

Example 5 : From a window h metres high above the ground of a house in a street, 

the angles of elevation and depression of the top and foot of another house on the 

opposite side of the street are 0 and respectively. Show that the height of the 

opposite house is h (1 + tan 0 cot 0).

[Let W be the window at a height h from the ground and AB be another house. WP 

is distance between the two houses. Height of another house AB = h + h' 

...Proceed].
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